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FIG. 1A

techniques for a mobile device to present a graphical user-interface with dif-
ferent graphical user-interface layouts. The mobile device may present the
different graphical user-interface layouts based on whether the mobile device

is resting or not resting against a surface. For example, the mobile device may
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FIG. 1B

present a graphical user-interface layout that is more conducive for user inter-
face when the mobile device is not held against a surface. The mobile device
may present another graphical user-interface layout that is more conducive for
user interaction when the mobile device is held against a surface.
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GRAPHICAL ICON PRESENTATION

TECHNICAL FIELD

[0001] This disclosure generally relates to presentation of graphical icons.

BACKGROUND

[0002] A mobile device may present a graphical keyboard using the display of the device.
The graphical keyboard may include a plurality of icons that each represents one
character. The user may be able to enter text by touching appropriate icons. For example,
to type the letter “b,” the user may touch the icon of the graphical keyboard that depicts or
otherwise represents the character “b.” The graphical keyboard may also include icons
representing functional keys typically found on a classical keyboard such as tab, spacebar,

enter (return), or other functional keys.

SUMMARY

[0003] In one example, the disclosure is directed to a method that includes determining,
with a mobile device, whether the mobile device is resting against a surface that is not
associated with a hand of a user of the mobile device, presenting, with a presence-
sensitive screen of the mobile device, a first graphical user-interface layout when the
mobile device determines that the mobile device is resting against the surface, and
presenting, with the presence-sensitive screen of the mobile device, a second graphical
user-interface layout, different from the first graphical user-interface layout, when the
mobile device determines that the mobile device is not resting against the surface.

[0004] In another example, the disclosure is directed to a computer-readable storage
medium comprising instructions that, when executed, cause one or more processors of a
mobile device to perform operations that include determining whether the mobile device
1S resting against a surface that is not associated with a hand of a user of the mobile
device, presenting, with a presence-sensitive screen of the mobile device, a first graphical

user-interface layout when it is determined that the mobile device is resting against the
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surface, and presenting, with the presence-sensitive screen of the mobile device, a second
graphical user-interface layout, different from the first graphical user-interface layout,
when it is determined that the mobile device is not resting against the surface.

[0005] In another example, the disclosure is directed to a mobile device that includes a
presence-sensitive screen, means for determining whether the mobile device is resting
against a surface that is not associated with a hand of a user of the mobile device, and one
or more processors that cause the presence-sensitive screen to present a first graphical
user-interface layout when the means for determining determines that the mobile device is
resting against the surface, and to present a second graphical user-interface layout,
different from the first graphical user-interface layout, when the means for determining
determines that the mobile device is not resting against the surface.

[0006] Aspects of this disclosure may provide one or more advantages. For example, the
mobile device may present different graphical user-interface layouts, e.g., user-interface
graphical icons such as a graphical keyboard or icons for applications as two non-limiting
examples, based on the placement of the mobile device or based on the manner in which
the user is holding the mobile. These different graphical user-interface layouts may make
it easier for the user to type on the graphical keyboard, or to select different applications.
For instance, the user may find it easier to type on or select applications from a first
graphical user-interface layout when the mobile device is resting against the surface.
However, the first graphical user-interface layout may not be conducive for typing or
selecting applications when the mobile device is not resting against the surface. In this
instance, the mobile device may present a second graphical user-interface layout. The
second graphical user-interface layout may be more conducive, than the first graphical
user-interface layout, for typing or selecting applications when the mobile device is not
resting against the surface.

[0007] The details of one or more aspects of the disclosure are set forth in the
accompanying drawings and the description below. Other features, objects, and
advantages of the disclosure will be apparent from the description and drawings, and from

the claims.
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BRIEF DESCRIPTION OF DRAWINGS

[0008] FIG. 1A is a side view of a mobile device resting against a surface.

[0009] FIG. 1B is a top view of a mobile device resting against a surface.

[0010] FIG. 2A is a side view of a mobile device that is not resting against a surface.
[0011] FIGS. 2B-2C are top views of a mobile device that is not resting against a surface.
[0012] FIG. 3A is a top view of another mobile device resting against a surface.

[0013] FIGS. 3B-3C are top views of a mobile device that is not resting against a surface.
[0014] FIG. 4 is a block diagram illustrating an example of a device, in accordance with
one or more aspects of this disclosure.

[0015] FIGS. 5-6 are flow charts illustrating example operations of a mobile device, in

accordance with one or more aspects of this disclosure.

DETAILED DESCRIPTION

[0016] Example techniques described in this disclosure may be related to automatically
presenting a graphical user-interface in response to device placement and/or based on the
manner in which a user is holding the device. Examples of the graphical user-interface
may include, but are not limited to, a graphical keyboard layout, and graphical icons used
to select applications stored on the device. Many handheld mobile devices such as tablets
or smart phones provide a presence-sensitive screen, an example of which is a touch-
screen and/or other presence sensors. With the presence-sensitive screen, the user may
interact with the mobile device. For instance, the presence-sensitive screen may present a
graphical user-interface, and the user may interact with the mobile device by utilizing the
graphical user-interface.

[0017] As one example, in some cases, the user may desire to input words, and to
accommodate such inputs, a mobile device may display a graphical keyboard, which is
one example of the graphical user-interface, with the presence-sensitive screen. The
graphical keyboard may present alpha-numeric icons that present numerals and letters, as
well as icons for other functional keys typically found on a classical keyboard such as tab,
spacebar, enter (return), or other functional keys. The user may be able to input words by

selecting appropriate icons on the displayed graphical keyboard.
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[0018] As another example, in some cases, the user may desire to execute an application.
To allow the user to execute an application, the mobile device may display an icon that
the user selects to execute the desired application. The icons used to execute desired
applications may be another example of the graphical user-interface.

[0019] In examples of this disclosure, the mobile device may present different graphical
user-interface layouts based on when the mobile device is in a resting position or a non-
resting position. The resting position refers to positions where the mobile device is
supported by a surface. For example, when the mobile device is resting on a desk, a
stand, or in the user’s lap, the mobile device may be considered as being placed in the
resting position. As another example, when the user lifts up the mobile device with one
or both hands, the mobile device may be considered as being placed in the non-resting
position.

[0020] For example, when the mobile device is placed in a resting position, the mobile
device may display a graphical user-interface layout. When the mobile device is not in
the resting position, the mobile device may display another, different graphical user-
interface layout. The displayed graphical user-interface layout, when the mobile device is
in the resting position, may be conducive to user interaction with the mobile device being
in the resting position. For example, when the mobile device is in the resting position, the
graphical user-interface layout may be conducive for user interaction with both hands
where neither hand is necessarily holding the mobile device. The displayed graphical
user-interface layout, when the mobile device is not in the resting position, may be
conducive to user interaction with the mobile device being in the non-resting position.
For example, when the mobile device is in the non-resting position, the displayed
graphical user-interface may be more conducive for user interaction with one hand, or
with both hands, in a fixed position, when both hands are holding the mobile device.
[0021] In some examples of this disclosure, when the mobile device is placed in a resting
position, the mobile device may display a graphical keyboard, which is one example of
the graphical user-interface, in a continuous layout and in the middle of the presence-
sensitive screen, e.g., centered at the bottom of the presence-sensitive screen. A
continuous graphical keyboard layout may refer to a graphical keyboard where the

distance between each neighboring icon is substantially a same distance. The middle of
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the presence-sensitive screen may be the middle of the horizontal or vertical axis of the
presence-sensitive screen.

[0022] In these examples, when the mobile device is placed in a non-resting position, the
mobile device may display the graphical keyboard in a split graphical keyboard layout, or
in a continuous graphical keyboard layout (as two non-limiting examples), but not
necessarily in the middle of the presence-sensitive screen. One example of the non-
resting position may be where the user is holding the mobile device with either one or
both hands.

[0023] When the user is holding the mobile device with one hand, it may be possible for
the holding hand to partially occlude the graphical keyboard, if the graphical keyboard
were presented in the middle of the presence-sensitive screen. In some examples, the
mobile device may determine that the user is holding the mobile device with one hand. In
response to the determination, the mobile device may display a continuous graphical
keyboard layout that is not in the center of the presence-sensitive screen, but rather
spaced from the location where the user is holding the mobile device. For example, the
mobile device may display a continuous graphical keyboard layout that is located in the
opposite end from where the user is holding the mobile device. In this manner, the user
may be able to type with the other hand (e.g., the hand not holding the mobile device),
without the displayed graphical keyboard being occluded by the hand that is holding the
device.

[0024] When the user is holding the mobile device with both hands, it may be difficult for
the user to reach all keys of a continuous graphical keyboard layout. In these examples,
the mobile device may split the continuous graphical keyboard layout into a split
graphical keyboard layout. For example, the mobile device may split the continuous
graphical keyboard layout into two separate sections. Each of the two separate sections
may be disjointed halves of the continuous graphical keyboard layout. In the split
graphical keyboard layout, some of the icons of the graphical keyboard that are
neighboring one another in the continuous graphical keyboard layout may be separated by
a relatively large distance of the presence-sensitive screen. The mobile device may
present one of the separate sections, ¢.g., one of the disjointed halves, at one end of the

presence-sensitive screen near one of the user’s hands, and the other of the separate
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sections, ¢.g., the other of the disjointed halves, at the other end of the presence-sensitive
screen near the other one of the user’s hand. In some examples, the disjointed halves may
be presented proximate to where the user is holding the mobile device. For instance, one
of the disjointed halves may be proximate to the left hand, and the other disjointed half
may be proximate to the right hand.

[0025] As another example, when the mobile device is in the resting position, the mobile
device may display graphical application icons, which are another example of the
graphical user-interface, with a particular length and width and with a particular spacing
between the icons. For example, the mobile device may arrange the graphical application
icons into rows and columns, and display the rows and columns of the application icons.
The right and left end columns of the graphical application icons may be at a particular
distance from the left and right ends of the presence-sensitive screen.

[0026] When the user is holding the mobile device with one hand, it may be possible for
the holding hand to partially or fully occlude one or more of the graphical application
icons. In this example, the mobile device may display the graphical application icons on
the opposite end of the presence-sensitive screen from the end where the user is holding
the mobile device. The mobile device may, in some examples, reduce the width or the
width and length of the graphical application icons and/or the spacing between the
graphical application icons to fit the graphical application icons on the opposite end of the
presence-sensitive screen, which is the opposite end from where the user is holding the
mobile device.

[0027] When the user is holding the mobile device with both hands, it may be possible
for both holding hands to partially or fully occlude one or more graphical application
icons. In this example, the mobile device may display the left and right end columns of
graphical application icons further away from the left and right ends of the presence-
sensitive screen. The mobile device may also reduce the width or the width and length of
the graphical application icons and/or the spacing between the graphical application icons
to properly fit the graphical application icons on the presence-sensitive screen.

[0028] In one or more aspects of this disclosure, the mobile device may determine
whether the mobile device is in a resting position or a non-resting position based on

various techniques. For example, the mobile device may utilize a gyroscope and/or an
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accelerometer to determine whether the mobile device is moving or is still. For instance,
when the mobile device is resting, it may not be moving, but when the user is holding the
mobile device (either with one hand or both hands) the mobile device may move, or at
least move more than when resting against the surface.

[0029] As another example, the mobile device may also utilize sensors on the side of the
mobile device to determine whether the user is holding the mobile device. For instance,
when the mobile device is resting, the user may not hold the sides of the mobile device.
The sensors may also indicate whether the user is holding the mobile device with one or
both hands. For instance, the mobile device may include pressure, proximity,
temperature, or moisture sensors on its sides, as a few examples. The mobile device may
determine whether the user is holding the mobile device with one or more both hands
based on which sensors detect pressure, proximity, temperature, or moisture.

[0030] As yet another example, the mobile device may utilize its camera to determine
whether the mobile device is resting or moving. For instance, when the mobile device is
resting against a surface, the camera of the mobile device may not detect any motion
changes, but when the user is holding the mobile device, the camera may detect motion
changes.

[0031] As still another example, the mobile device may detect when it is docked into a
docking station. The mobile device may be considered as being in the resting position
when docked to the docking station. The mobile device may include connection points
that mate with connection points on a docking station. When the mobile device detects
that its connection points have mated, the mobile device may determine that it is in
resting position.

[0032] In some examples, the mobile device may use one or more of the techniques
described above to determine whether the mobile device is in a resting position or a non-
resting position. For example, the mobile device may utilize the measurements from the
accelerometer and/or gyroscope, one or more of the sensors on the side of the mobile
device, the camera, and the detection of being docket or not, to determine whether the
mobile device is in an resting position or a non-resting position. In some examples, the
mobile device may use a subset of these example techniques to determine whether the

mobile device is in a resting position or a non-resting position.
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[0033] FIG. 1A is a side view of a mobile device resting against a surface. FIG. 1Bis a
top view of a mobile device resting against a surface. For example, FIGS. 1A and 1B
illustrate mobile device 10 resting against surface 12. Examples of mobile device 10
include, but are not limited to, cellular phones, personal digital assistants (PDAs),
portable gaming devices, portable media players, e-book readers, tablet computing
devices, and the like. In general, mobile device 10 may be any device that presents a
graphical keyboard, such as a graphical keyboard illustrated in FIG. 1B. For purposes of
illustration and ease of description, the examples described in the disclosure are described
in the context of mobile device 10 being a tablet computing device. However, aspects of
this disclosure should not be considered limited to mobile device 10 being a tablet
computing device.

[0034] Surface 12 may be any type of surface upon which mobile device 10 can rest
against. When mobile device 10 is resting against a surface, such as surface 12, a user of
mobile device 10 may not be holding one or more sides of mobile device 10 with either
one or both hands. For instance, the surface may be a surface that is not a hand of the
user of the mobile device. For example, surface 12 may be flat surface such as a desk.
As another example, surface 12 may be the lap of a user. In this example, the user may
place mobile device 10 on the user’s lap and interact with mobile device 10 with mobile
device 10 being on the user’s lap. Furthermore, although FIGS. 1A and 1B illustrate
surface 12 as being a flat and horizontal surface, aspects of this disclosure are not so
limited. For example, surface 12 may be a stand that is tilted at an angle less than 90°
relative to another surface. For instance, the stand may be a triangular stand. In this
example, the base of the triangular stand may be flat against a surface, and mobile device
10 may be resting against of the sides of the triangle. In this example, the side of the
stand upon which mobile device 10 is resting may be one example of surface 12. Also,
the sides of the triangular stand may be less than 90° relative to the base of the triangular
stand.

[0035] It should be understood that the examples of surface 12 described above are
provided for purposes of illustration, and should not be considered limiting. For example,
the stand may not necessarily be a triangular stand, and surface 12 may not necessarily be

a flat surface. As one other example, mobile device 10 may be docked into a docking
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station. In this example, surface 12 may be the base of the docking station. In general,
surface 12 may be considered as any surface upon which mobile device 10 can balance
without the user needing to hold one or more sides of mobile device 10 to balance mobile
device 10. For instance, if at least one of the length or width of surface 12 is greater than
the corresponding length or width of mobile device 10, mobile device 10 may balance
with relative ease on surface 12. For instance, FIGS. 1A and 1B illustrate the surface arca
of surface 12 being greater than the surface area of mobile device 10. However, it should
be noted that the example techniques described in this disclosure should not be
considered limited to only examples where at least the length or width of surface 12 is
greater than the corresponding length or width of mobile device 10.

[0036] As illustrated in FIG. 1B, mobile device 10 may include display 14. Display 14
may be a presence-sensitive screen, an example of which is a touch-screen. For example,
a user of mobile device 10 may be able to interact with mobile device 10 with display 14.
In these examples, display 14 may function as a user interface for mobile device 10.
[0037] The user may interact with mobile device 10 for various reasons. For example,
the user may execute an application, such as a game application, a word processing
application, an application to view pictures, a web browser, and the like, by touching a
graphical application icon for the application displayed on display 14. One of the user
interactions may be to input words or letters into mobile device 10. For example, after
the user executes the web browser, the user may desire to type in the web address for a
desired web site. As another example, the user may execute an e-mail application, and
may desire to compose an e-mail.

[0038] To allow the user to enter characters, mobile device 10 may cause display 14 to
present a graphical user-interface. For example, as illustrated in FIG. 1B, when mobile
device 10 is resting against surface 12, mobile device 10 may cause display 14 to display
graphical keyboard 16A in the layout illustrated in FIG. 1B. Graphical keyboard 16A
may be one example of the graphical user-interface, and the layout of graphical keyboard
16A may be one example of a graphical user-interface layout. As illustrated in FIG. 1B,
graphical keyboard 16A may present alpha-numeric icons that each present numerals and

letters, as well as icons for other functional keys typically found on a classical keyboard
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such as tab, spacebar, enter (return), or other functional keys. The user may be able to
input characters by selecting appropriate icons on the displayed graphical keyboard 16A.
[0039] For purposes of illustration, graphical keyboard 16A is illustrated as the standard
“QWERTY” keyboard. However, aspects of this disclosure should not be considered
limited to the “QWERTY” keyboard, and can be extended to different types of keyboards
or other input interfaces, such as number pads, or other palates of objects. Moreover,
aspects of this disclosure should not considered limited to graphical keyboards generally
used to type in English. Aspects of this disclosure may be extended to graphical
keyboards used to type in any variety of different languages.

[0040] The layout of graphical keyboard 16A may function well when mobile device 10
is resting against surface 12. As described above, surface 12 may be a surface that is not
associated with a hand of a user of mobile device 10. As one example, the layout of
graphical keyboard 16A may be a continuous graphical keyboard that is approximately
centered along the horizontal axis of display 14. The phrase “continuous graphical
keyboard” may mean that the distance between each neighboring icons is substantially a
same distance. For example, the distance between the icon “T” and the icons “R” and
“Y” is relatively small, and is approximately the same distance. The phrase “centered
along the horizontal axis of display 14” may mean that the distance from the right and left
ends of display 14 to the ends of the graphical keyboard may be approximately the same.
[0041] For example, FIG. 1B illustrates display 14 in portrait layout. As shown in FIG.
1B, the distance from the right end 17B of display 14 to the right end 19B of graphical
keyboard 16A is approximately the same as the distance from the left end 17A of display
14 to the left end 19A of graphical keyboard 16A. Similarly, if display 14 were in the
landscape layout, ¢.g., rotated 90°, graphical keyboard 16A would also rotate 90°. In the
landscape layout, the distance from the right and left ends of display 14, which were the
top and bottom ends in the portrait layout, to the ends of graphical keyboard 16A may be
approximately the same.

[0042] When mobile device 10 is in a resting position, e.g., when resting against surface
12, the user may find it relatively easy to type on graphical keyboard 16A in the layout
illustrated in FIG. 1B. For example, the layout of graphical keyboard 16A, e¢.g., a

continuous graphical keyboard that is centered along the horizontal axis of display 14,
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appears like a classical keyboard layout. When mobile device 10 is in the resting
position, both of the user’s hands may be free, and the user may find it easy to type as the
user may on a classical keyboard. For example, many users may use both hands to type
by placing four fingers of the left hand on the “A,” “S,” “D,” and “F” icons, respectively,
and placing four fingers of the right hand on the “H,” “J,” “K,” and “L” icons,
respectively, in the example illustrated in FIG. 1B. The user may use either one or both
thumbs for the “SPACE” icon.

[0043] However, when mobile device 10 is not resting against surface 12, e.g., notin a
resting position, the user may find it difficult to type on a continuous graphical keyboard
that is centered along the horizontal axis of display 14. For example, when the user lifts
up mobile device 10 from surface 12 with one hand, only one hand may be available for
typing. For instance, the user may grasp the left side of mobile device 10 with the user’s
left hand, and lift up mobile device 10. Then to type, the user may not be able to use the
left hand, and may be limited to using the right hand.

[0044] In this example, where the user is holding mobile device 10 with one hand, the
user may “hunt-and-peck” to type. For example, the user may “hunt” for the icon for a
desired letter or number, and select that icon with one finger of the hand not holding
mobile device 10, e.g., “peck.” When holding mobile device 10 with one hand, a user
may find it difficult to type on a continuous graphical keyboard that is centered along the
horizontal axis of display 14, such as the layout of graphical keyboard 16A.

[0045] For example, assume the user is holding mobile device 10 with his left hand. In
this example of graphical keyboard 16A, it may possible for one or more of the “Q,”
“W,” “A,” “S,” and “Z” icons to be covered by the user’s hand. The user may find it
cumbersome to select any one of these icons because the user’s left hand is covering one
or more of these icons. Also, such covering of one or more of these icons may cause the
user to accidentally select one or more of these icons. A similar situation may arise if the
user is holding mobile device 10 with his right hand, and “hunting-and-pecking” with his
left hand, albeit for one or more of the “O,” “P,” “K,” “L,” and “M” icons, in this
example of graphical keyboard 16A.

[0046] In some examples, to address such a possible limitation of graphical keyboard

16A, mobile device 10 may determine whether mobile device 10 is resting against a
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surface, such as surface 12. If mobile device 10 determines that it is being held against a
surface, mobile device 10 may present a graphical user-interface, e.g., graphical keyboard
16A, in the graphical keyboard layout illustrated in FIG. 1B, ¢.g., a continuous graphical
keyboard that is centered along substantially the horizontal axis of display 14. If mobile
device 10 detects that it is not being held against a surface, mobile device 10 may present
a graphical user-interface in a graphical user-interface, ¢.g., a graphical keyboard in a
graphical keyboard layout, that is different than the layout of graphical keyboard 16A.
[0047] For example, in the example where the user holds mobile device 10 with one
hand, mobile device 10 may cause display 14 to display a graphical keyboard that is
graphically positioned towards an end of display 14 that is opposite to the side where the
user is holding mobile device 10. For instance, if the user is holding mobile device 10
with the user’s left hand, mobile device 10 may cause display 14 to display a graphical
keyboard that is graphically positioned towards the right end of display 14. It should be
understood that in this disclosure the “right” and “left” directions are described from the
perspective of the user. For example, the phrase “graphically positioned towards the right
end of display 14” may mean the right end of display 14 from the perspective of the user.
[0048] In the examples where the graphical keyboard is graphically positioned towards
an end of display 14, the layout of such a graphical keyboard may be a continuous
graphical keyboard that is graphically positioned towards an end of display 14, and no
longer centered along the horizontal axis of display 14. One example of a graphical
keyboard layout which is a continuous graphical keyboard that is graphically positioned
towards an end of display 14 is illustrated in more detail in FIG. 2B. In some examples,
the continuous graphical keyboard that is graphically positioned towards an end of
display 14 may be graphically positioned towards the end of display 14 that is opposite
from the side where the user is holding mobile device 10.

[0049] When the graphical keyboard layout is a continuous graphical keyboard that is
graphically positioned towards an end of display 14, the user may be able to “hunt-and-
peck’ to type easier than the user could when the graphical keyboard layout is the
graphical keyboard layout of graphical keyboard 16A. For example, with the graphical

keyboard is graphically positioned towards an end, the user’s hand is less likely to cover
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one or more icons of the graphical keyboard as compared to the layout of graphical
keyboard 16A.

[0050] For instance, if the user is holding mobile device 10 with the user’s left hand, the
user may be holding mobile device 10 on the left side of mobile device 10. In this
example, mobile device 10 may determine that the user is holding the left side of mobile
device 10. In response to the determination, mobile device 10 may cause display 14 to
display a graphical keyboard that is a continuous graphical keyboard that is graphically
positioned towards the right end of display 14. In this manner, the user may be able to
casily type on the graphical keyboard with the user’s right hand. Moreover, the icons of
the graphical keyboard, which may have been covered by the user’s left hand in the
graphical keyboard layout of graphical keyboard 16A, may not be covered in this
example. Because it is less likely for the icons of the graphical keyboard to be covered by
the user’s hand, the user may be able to more easily type with the user’s hand that is not
holding mobile device 10.

[0051] The preceding examples describe where the user is holding mobile device 10 with
one hand; however, aspects of this disclosure are not so limited. In some examples, the
user may hold mobile device 10 with both hands. For example, instead of grasping only
one side of mobile device 10, the user may grip two sides of mobile device 10, e.g., both
the right and left sides of mobile device 10.

[0052] When the user is holding mobile device 10 with both hands, the graphical layout
of graphical keyboard 16A, as illustrated in FIG. 1B, may not be conducive for typing.
For example, when the user grips mobile device 10 with both hands, on opposite ends of
mobile device 10, only the user’s thumbs may be free to type because the fingers and
palm of the user’s hand may be used to grip mobile device 10. In this example, the user’s
thumbs may not reach some of the icons of graphical keyboard 16A. For instance, it may
be difficult for the user to reach the “T,” “Y,” “F,” “G,” “H,” “C,” and “B” icons of
graphical keyboard 16A in the layout of graphical keyboard 16A illustrated in FIG. 1B.
Moreover, when the user is holding mobile device 10 with both hands, both hands may
possibly cover icons of graphical keyboard 16A. For instance, the user’s left hand may

cover the “Q,” “W,” “A,” “S,” and “Z” icons, and the user’s right hand may cover the
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“0,” “P,” “K,” “L,” and “M” icons of graphical keyboard 16A. Also, it may be possible
for the user’s fingers to accidentally select an icon that the user did not want to select.
[0053] As described above, in some examples, mobile device 10 may determine whether
mobile device 10 is resting against surface 12. If mobile device 10 determines that it is in
a resting position, ¢.g., resting against surface 12, mobile device 10 may present a
graphical user-interface in a particular graphical user-interface layout, e.g., a graphical
keyboard in the layout of graphical keyboard 16A. If, however, mobile device 10
determines that it is not in a resting position, ¢.g., not resting against surface 12, mobile
device 10 may present a graphical user-interface in a layout different then the layout of
the graphical-user interface when mobile device 10 is resting on surface 12. For instance,
mobile device 10 may present a graphical keyboard in a layout different then the layout of
graphical keyboard 16A when mobile device 10 is not resting on surface 12. For
example, mobile device 10 may further determine whether the user is holding mobile
device 10 with one hand. If the user is holding mobile device 10 with one hand, as
described above, mobile device 10 may present a graphical keyboard that is graphically
positioned towards an end of display 14 that is opposite to the side where the user is
holding mobile device 10.

[0054] In some examples, mobile device 10 may also determine whether the user is
holding mobile device 10 with both hands. If the user is holding mobile device 10 with
both hands, mobile device 10 may present a split graphical keyboard layout. One
example of the split graphical keyboard layout is illustrated in FIG. 2C.

[0055] The split graphical keyboard layout may be considered as dividing graphical
keyboard 16A into two halves. Display 14 may present each of these two halves on
opposite ends of display 14. For example, display 14 may present one half of the
graphical keyboard in the split graphical keyboard layout towards a left end of display 14,
and present the other half of the graphical keyboard in the split graphical keyboard layout
towards a right end of display 14. Because each half of the graphical keyboard is on
opposite ends of display 14, in the split graphical keyboard layout, the two halves may be
considered as disjointed halves. For example, the distance between each half of the two
halves may be relatively large and may appear disjointed as compared to the continuous

graphical keyboard.
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[0056] In some examples, display 14 may display each half at approximately the same
vertical position on display 14 where the user is gripping mobile device 10. For example,
if the user is gripping mobile device 10 with both hands at approximately the vertical-
middle of mobile device 10, display 14 may present the two halves of the graphical
keyboard at the vertical-middle of display 14. As another example, the user may grip the
left side of mobile device 10 near the top of mobile device 10, and grip the right side of
mobile device 10 near the bottom of mobile device 10. In this example, display 14 may
present one half of the graphical keyboard near the top of the left end of display 14 that is
near the user’s left hand, and present the other half of the graphical keyboard near the
bottom of the right end of display 14 that is near the user’s right hand.

[0057] With the split keyboard layout, the user may find it easier to type on the graphical
keyboard. For example, because each half of the graphical keyboard is closer to each of
the user’s hands, the user’s thumbs may be able to access every icon in each half. For
example, the user’s thumb on the left hand may be able to access every icon on the
graphical keyboard that is near the user’s left hand. Similarly, the user’s thumb on the
right hand may be able to access every icon on the graphical keyboard that is near the
user’s right hand.

[0058] FIG. 2A is a side view of a mobile device that is not resting against a surface. For
example, for purposes of illustration, FIG. 2A illustrates three possible positions of
mobile device 10 where mobile device 10 is not resting against surface 12. For example,
the user may lift up mobile device 10 with either one hand or both hands so that mobile
device 10 is not resting against surface 12. It should be understood that the positions of
mobile device 10 illustrated in FIG. 2A are illustrated for example purposes. The position
of mobile device 10, when not resting against surface 12, should not be considered
limited to the examples illustrated in FIG. 2A. In general, examples of mobile device 10
not resting against surface 12 may be examples where the user is holding mobile device
10 with either one or both hands.

[0059] FIGS. 2B-2C are top views of a mobile device that is not resting against a surface.
In the examples of FIGS. 2B and 2C, the phrase “top view” may mean from the
perspective of the user. For example, the phrase “top view” may refer to the viewpoint of

the user viewing mobile device 10.

15



WO 2012/174012 PCT/US2012/042091

[0060] The example illustrated in FIG. 2B may be an example where the user is holding
mobile device 10 with one hand. For example, the user may grip the left side of mobile
device 10 with the user’s left hand. For purposes of illustration, FIG. 2B illustrates thumb
18 of the user’s left hand.

[0061] Mobile device 10 may determine that it is not resting against surface 12, and may
further determine that the user is holding mobile device 10 with one hand, in the example
of FIG. 2B. In response, mobile device 10 may cause display 14 to present graphical
keyboard 16B. Graphical keyboard 16B may be another example of a graphical user-
interface, and the layout of graphical keyboard 16B may be another example of a
graphical user-interface layout. As illustrated in FIG. 2B, the layout of graphical
keyboard 16B may be a continuous graphical keyboard that is graphically positioned
towards an end of display 14. In some examples, display 14 may present graphical
keyboard 16B towards the end that is opposite to the side of mobile device 10 where the
user is holding mobile device 10. For instance, in the example of FIG. 2B, the user may
hold the left side of mobile device 10 with thumb 18, of the user’s left hand, covering a
portion of display 14. In this example, mobile device 10 may determine that the user is
holding mobile device 10 with one hand, and on the left side of mobile device 10. In
response, mobile device 10 may cause display 14 to present graphical keyboard 16B that
is graphically positioned towards the right end of display 14.

[0062] As shown in FIG. 2B, thumb 18 may not cover any of the icons of graphical
keyboard 16B. However, it may be possible for thumb 18 to cover one or more icons of
graphical keyboard 16A. In the example illustrated in FIG. 2B, the user may be able to
type, with relative ease, using the user’s right hand because the icons of graphical
keyboard 16B may not be covered by thumb 18.

[0063] The example illustrated in FIG. 2C may be an example where the user is holding
mobile device 10 with both hands. For example, the user may grip the left side of mobile
device 10 with the user’s left hand, and grip the right side of mobile device 10 with the
user’s right hand. For purposes of illustration, FIG. 2C illustrates thumb 18 of the user’s
left hand, and thumb 20 of the user’s right hand.

[0064] Thumbs 18 and 20 may have more freedom to move, as compared to thumb 18

illustrated in FIG. 2B, because holding mobile device 10 with both hands may provide
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additional support to mobile device 10, as compared to holding mobile device 10 with
one hand (e.g., as illustrated in FIG. 2B). For example, in the example of FIG. 2C, the
user may be able to type on graphical keyboard 16C using thumbs 18 and 20. However,
in the example of FIG. 2B, the user may not be able to type with thumb 18 because thumb
18 may be needed to support mobile device 10. Graphical keyboard 16C may be another
example of a graphical user-interface, and the layout of graphical keyboard 16C may be
another example of a graphical user-interface layout.

[0065] Mobile device 10 may determine that it is not resting against surface 12, and may
further determine that the user is holding mobile device 10 with both hands, in the
example of FIG. 2C. In response, mobile device 10 may cause display 14 to present
graphical keyboard 16C. As illustrated in FIG. 2C, the layout of graphical keyboard 16C
may be a split graphical keyboard layout. For example, graphical keyboard 16C may
include portion 22A and portion 22B. Portions 22A and 22B may each be portions of a
continuous graphical keyboard, such graphical keyboard 16A or 16B. Portions 22A and
22B are illustrated for purposes of example, and should not be considered limited. In
general, each one of portions 22A and 22B may include more or fewer icons of graphical
keyboard 16C than illustrated in FIG. 2C.

[0066] Portions 22A and 22B may each be disjointed halves of a continuous graphical
keyboard. For instance, in the continuous graphical keyboard, such as graphical keyboard
16A or 16B, the “T” icon and the “Y” icon are neighboring icons separated by a relatively
small distance. In the example of FIG. 2C, the “T” icon and the “Y” icon, in graphical
keyboard 16C, are separated by a relatively large distance, at least as compared to
graphical keyboard 16A or 16B. In other words, the distance between each one of the
neighboring icons in graphical keyboard 16A or 16B may be approximately the same
distance; however, the distance between each one of the neighboring icons in graphical
keyboard 16C may not be approximately the same distance.

[0067] In some examples, mobile device 10 may present portion 22A at one end of
display 14, e.g., the left end of display 14, and present portion 22B at the opposite end of
display 14, e.g., the right end of display 14. In some example, portions 22A and 22B may
not completely abut their respective ends of display 14. Instead, there may be a slight gap
between the end of display 14 and the end of each one of portions 22A and 22B. The
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distance of such a slight gap may be sufficient for thumbs 18 and 20 to not cover any of
the icons. However, a slight gap between the edge of display 14 and the end of each one
of portions 22A and 22B may not be necessary in every example. Because thumbs 18
and 20 may be able to move more freely, as compared to thumb 18 in FIG. 2B, the user
may not necessarily consider it inconvenient if thumbs 18 and 20, in FIG. 2C, possibly
cover a small area of portions 22A and 22B.

[0068] In some examples, mobile device 10 may cause display 14 to present portions 22A
and 22B of graphical keyboard 16C in approximately the same vertical position as where
the user is holding mobile device 10. For example, in FIG. 2C, as indicated by thumbs 18
and 20, the user may be holding mobile device 10 at approximately the vertical-middle of
mobile device 10. In this example, mobile device 10 may cause display 14 to present
portions 22A and 22B in approximately the vertical-middle of display 14. In this manner,
it may be easier for the user to reach appropriate icons within portions 22A and 22B.
However, it may not be necessary for mobile device 10 to line up the user’s thumbs 18
and 20 with portions 22A and 22B in every example.

[0069] As can be seen in FIG. 2C, with the split graphical keyboard layout, e.g., the
graphical keyboard layout of graphical keyboard 16C, the user may more casily access
the icons of portions 22A and 22B. For example, in the example of FIG. 1B, the user’s
thumbs 18 and 20 may not be long enough to reach some of the icons of graphical
keyboard 16A that are in the middle of graphical keyboard 16A. However, with the split
graphical keyboard layout of graphical keyboard 16C, the user’s thumbs 18 and 20 may
be long enough to reach all of the icons of their respective portions 22A and 22B.

[0070] For purposes of illustration, aspects of this disclosure describe mobile device 10
as presenting a graphical keyboard with a layout similar to graphical keyboard 16B, when
the user is holding mobile device 10 with one hand, and mobile device 10 as presenting a
graphical keyboard with a layout similar to graphical keyboard 16C, when the user is
holding mobile device 10 with both hands. However, aspects of this disclosure should
not be considered so limited. For instance, it should be understood that the examples of
FIGS. 2B and 2C are separate examples.

[0071] For example, in some instances, mobile device 10 may be configured to determine

when the user is holding mobile device 10 with one hand, but may not determine when
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the user is holding mobile device 10 with both hands. In this example, mobile device 10
may present graphical keyboard 16B, when the user is holding mobile device 10 with one
hand, but may not present graphical keyboard 16C, when the user is holding mobile
device 10 with both hands.

[0072] Similarly, in some instances, mobile device 10 may be determine when the user is
holding mobile device 10 with both hands, but may not determine when user is holding
mobile device 10 with one hand. In this example, mobile device 10 may present
graphical keyboard 16C, when the user is holding mobile device 10 with both hands, but
may not present graphical keyboard 16B, when the user is holding mobile device 10 with
one hand.

[0073] In general, mobile device 10 may determine whether it is resting against surface
12. If mobile device 10 determines that is it resting against surface 12, mobile device 10
may present a first graphical keyboard layout, e.g., a continuous graphical keyboard that
is approximately centered along the horizontal axis of display 14, such as the layout of
graphical keyboard 16A. If mobile device 10 determines that is it not resting against
surface 12, mobile device 10 may present a second graphical keyboard layout that is
different than the first graphical keyboard layout. For example, mobile device 10 may
present a continuous graphical keyboard that is graphically positioned towards an end of
display 14, such as the layout of graphical keyboard 16B, or a split graphical keyboard
layout, such as the layout of graphical keyboard 16C. Mobile device 10 may present the
continuous graphical keyboard that is graphically positioned towards an end of display
14, or the split graphical keyboard layout based on whether the user is holding mobile
device 10 with one or more both hands, as detected by mobile device 10.

[0074] FIG. 3A is a top view of another mobile device resting against a surface. Similar
to FIG. 1B, in the example of FIG. 3A, mobile device 10 may be resting against surface
12. Display 14 may display graphical application icons 24A-24I (collectively referred to
as “application icons 24”). Graphical application icons 24 may be another example of a
graphical user-interface. For example, each of graphical application icons 24 may
represent an application executable on mobile device 10. To execute an application, the
user may select one of graphical icons 24 that corresponds to the desired application with

display 24. The examples of the applications that correspond to each of graphical
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application icons 24 may be web browsers, games, e-mail applications, and any other
application that is executable or accessible after execution by user interaction with display
14.

[0075] In some examples, mobile device 10 may arrange graphical application icons 24
in a row and column on display 14. This example arrangement of graphical application
icons 24, as illustrated in FIG. 3A, may be referred to as graphical application icon layout
26A. Graphical application layout 26A may be another example of a graphical user-
interface layout.

[0076] When the user grips mobile device 10 with one hand, it may be possible that the
user’s finger fully covers or partially covers one or more of graphical application icons
24. For example, if the user gripped the left side of mobile device 10, it may be possible
for the user’s left hand thumb to fully or partially cover graphical application icons 24A,
24D, and 24G. Similar to the above example, when the user grips mobile device 10 with
both hands, it may be possible for the user’s fingers to fully or partially cover one or more
graphical application icons 24. For example, if the user gripped the left and right sides of
mobile device 10, it may be possible for the user’s left hand thumb to fully or partially
cover graphical application icons 24A, 24D, and 24G, and for the user’s right hand thumb
to fully or partially cover graphical application icons 24C, 24F, and 241.

[0077] Similar to the above examples, in some examples, mobile device 10 may
determine that it is not resting against a surface, and in these instances, may display
graphical application icons 24 in a layout different than graphical application icon 26A.
For example, if the user is holding mobile device 10 with one hand, mobile device 10
may present graphical application icons 24 positioned towards the end of display 14 that
is opposite to the side where the user is holding mobile device 10. As another example, if
the user is holding mobile device 10 with both hands, mobile device 10 may present
graphical application icons closer together and further away from the ends of display 14.
[0078] FIGS. 3B-3C are top views of a mobile device that is not resting against a surface.
Similar to the examples of FIGS. 2B and 2C, in the examples of FIGS. 3B and 3C, the
phrase “top view” may mean from the perspective of the user. For example, the phrase

“top view” may refer to the viewpoint of the user viewing mobile device 10.
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[0079] Similar to FIG. 2B, in the example illustrated in FIG. 3B, the user may grip the
left side of mobile device 10 with the user’s left hand, and thumb 18 may be the thumb of
the user’s left hand. In this example, upon determining that mobile device 10 is not
resting against surface 12, and that the user is holding mobile device 10 with one hand,
e.g., the left hand, mobile device 10 may cause display 14 to present graphical application
icons 24 in the example graphical application icon layout 26B, as illustrated in FIG. 3B.
Graphical application icon layout 26B may be another example of a graphical user-
interface layout.

[0080] As illustrated in FIG. 3B, graphical application icon layout 26B may represent a
layout where mobile device 10 positions graphical application icons 24 towards the
opposite end of display 14 from the side of mobile device 10 where the user is holding
mobile device 10. For example, in FIG. 3B, the user may be holding mobile device 10 at
the left side of mobile device 10. In this example, graphical application icons 24 may be
positioned towards the right end of display 14. In this manner, thumb 18 may be less
likely to fully or partially cover one or more graphical application icons 24.

[0081] In some examples, the spacing between graphical application icons 24 may be
reduced in graphical application icon layout 26B as compared to graphical application
icon layout 26A. This reduction in spacing may allow mobile device 10 to fit graphical
application icons towards the right end of display 14. In some examples, reduction in the
spacing between graphical application icons 24 may not be sufficient to allow mobile
device 10 to fit graphical applications icons 24 towards the right end of display 14. In
such instances, mobile device 10 may reduce the size of graphical application icons 24,
¢.g., the width or the length and width of graphical application icons 24. In some
alternate examples, mobile device 10 may first reduce the size of graphical application
icons 24, and if the resized graphical application icons 24 do not fit, mobile device 10
may then reduce the spacing between graphical application icons 24.

[0082] Similar to FIG. 2C, in the example illustrated in FIG. 3C, the user may grip both
sides, e.g., right and left sides, of mobile device 10 with user’s right and left hands, and
thumb 18 may be the thumb of the user’s left hand, and thumb 20 may be the thumb of
the user’s right hand. In this example, upon determining that mobile device 10 is not

resting against surface 12, and that the user is holding mobile device 10 with both hands,
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mobile device 10 may cause display 14 to present graphical application icons 24 in the
example graphical application icon layout 26C, as illustrated in FIG. 3C. Graphical
application icon layout 26C may be another example of a graphical user-interface layout.
[0083] As illustrated in FIG. 3C, graphical application icon layout 26C may represent a
layout where mobile device 10 positions graphical application icons 24 further away from
the ends of display 14. For example, in FIG. 3C, graphical application icons 24
positioned in the left most column may be positioned further away from the left end of
display 14 in graphical application icon layout 26C, as compared to graphical application
icon layout 26A. Similarly, in FIG. 3C, graphical application icons 24 positioned in the
right most column may be positioned further away from the right end of display 14 in
graphical application icon layout 26C, as compared to graphical application icon layout
26A. It may be possible for mobile device 10 to also position graphical application icons
24, that are in the top and bottom rows, further away from the top and bottom ends of
display 14.

[0084] In some examples, the spacing between graphical application icons 24 may be
reduced in graphical application icon layout 26C as compared to graphical application
icon layout 26A. This reduction in spacing may allow mobile device 10 to fit graphical
application icons further away from the right and left ends of display 14. In some
examples, reduction in the spacing between graphical application icons 24 may not be
sufficient to allow mobile device 10 to fit graphical applications icons 24 further away
from the right and left ends of display 14. In such instances, mobile device 10 may
reduce the size of graphical application icons 24, as illustrated in FIG. 3C. For example,
the size of graphical application icons 24, in FIG. 3C, may be less than the size of
graphical application icons 24 in FIG. 3A. Similar to the example of FIG. 3B, in some
alternate examples, mobile device 10 may first reduce the size of graphical application
icons 24, and if the resized graphical application icons 24 do not fit, mobile device 10
may then reduce the spacing between graphical application icons 24. For example,
mobile device 10 may reduce the spacing between graphical application icons 24 based
on where the user is holding mobile device 10. For instance, if the user is holding mobile

device 10 approximately in the center and on the sides of mobile device 10, mobile device
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10 may dynamically reduce the spacing between graphical application icons 24 such that
graphical application icons 24 are not covered by the user’s hands.

[0085] It should be understood that the illustrated examples are provided for ease of
understanding and should not be considered as limiting. For example, a graphical user-
interface should not be considered limited to a graphical keyboard or a graphical
application icons. Also, the graphical user-interface layouts should not be considered
limited to the layout of graphical keyboard 16A, 16B, and 16C, or graphical application
icon layout 26A, 26B, and 26C. In general, aspects of this disclosure may be extendable
to various instances where mobile device 10 may present a first graphical user-interface
layout when mobile device 10 is resting against a surface, e.g., a surface that is not
associated with a hand of the user such as surface 12, and a second, different graphical
user-interface layout when mobile device 10 is not resting against the surface.
Furthermore, in some examples, when mobile device 10 is not resting against a surface,
mobile device 10 may further determine whether it is being held by one hand or both
hands. Mobile device 10 may present a different graphical user-interface layout when the
user is holding mobile device 10 with one hand, as compared to when the user is holding
mobile device 10 with both hands.

[0086] FIG. 4 is a block diagram illustrating an example of a device, in accordance with
one or more aspects of this disclosure. FIG. 4 illustrates mobile device 28. Mobile device
28 may be substantially similar to mobile device 10. Examples of mobile device 28
include, but are not limited to, cellular phones, personal digital assistants (PDAs),
portable gaming devices, portable media players, e-book readers, watches, tablet
computing devices, and the like.

[0087] Mobile device 28 may include display 30, one or more processors 32, graphical
user-interface application unit 33, position detection unit 34, motion detection unit 36,
one or more sensors 38, one or more cameras 40, docking detection unit 42, storage
device 44, and transceiver 46. Mobile device 28 may include additional components not
shown in FIG. 4 for purposes of clarity. For example, mobile device 28 may also include
a microphone and a speaker to effectuate telephonic communication. Mobile device 28
may also include a battery and/or another wired or wireless power supply that provides

power to the components of mobile device 28. Mobile device 28 may also include a user
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interface. The user interface may be a physical user interface such as a keypad, trackball,
mouse, or other such user interfaces that allow the user to interact with mobile device 28.
In some examples, the user interface may be a graphical user interface (GUI) and be
formed as part of display 30. In these examples, mobile device 28 may not necessarily
include a physical user interface; however, it may be possible for mobile device 28 to
include both a GUI and one or more physical interfaces.

[0088] Morecover, the components of mobile device 28 shown in FIG. 4 may not be
necessary in every example of mobile device 28. For example, as described in more
detail, position detection unit 34 may utilize one or more of motion detection unit 36,
sensors 38, cameras 40, and docking detection unit 42 to determine whether mobile
device 28 is resting against a surface, such as surface 12, and also whether the user is
holding mobile device 28 with one or more both hands. However, position detection unit
34 may not utilize all of these units for such detection in every example. In these
examples, mobile device 28 may not necessarily include units that are not needed for such
detection.

[0089] For instance, position detection unit 34 may utilize only one or more sensors 38 to
determine whether mobile device 28 is resting against a surface, and if not, whether the
user is holding mobile device 28 with one or both hands. In this example, motion
detection unit 36, one or more cameras 40, and docking detection unit 42 may not be
necessary in mobile device 28. However, even in this example, it may be possible for
mobile device 28 to include motion detection unit 36, one or more cameras 40, and/or
docking detection unit 42 for other functions.

[0090] Although shown as separate components, in some examples, position detection
unit 34, graphical user-interface application unit 33, and one or more processors 32 may
be formed in a common hardware unit. In some examples, position detection unit 34 may
be a software unit that is executed on one or more processors 32. Similarly, in some
examples, graphical user-interface application unit 33may be software unit that is
executed on one or more processors 32.

[0091] In general, one or more of the units illustrated in FIG. 4, ¢.g., one or more
processors 32, graphical user-interface application unit 33, and position detection unit 34,

are illustrated as separate units for ease of describing the functional aspects of these units.
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However, it should be understood that such units need not necessarily be separate and
distinct hardware or software units. Rather, in some examples, as described above, these
units may be formed on a common hardware unit, or as common software executing on a
hardware unit. In alternate examples, one or more these units may be separate hardware
units, or separate software units.

[0092] Display 30 may be substantially similar to display 14. Examples of display 30
include, but are not limited to, a presence-sensitive display, such as a touch screen.
Display 30 presents visual content of mobile device 28 to the user. For example, display
30 may present at least some or all of the applications executed on mobile device 28 such
as an application to display a document, a web browser or a video game, content retrieved
from external servers, and other functions that may need to be presented. Also, display
30 may present a graphical user-interface, such as anyone of graphical keyboards 16A,
16B, and 16C, as wells as graphical application icons 24 in graphical application icon
layouts 26A, 26B, and 26C based on the position of mobile device 28.

[0093] One or more processors 32, graphical user-interface application unit 33, and
position detection unit 34 may include any one or more of a microprocessor, a controller,
a digital signal processor (DSP), an application specific integrated circuit (ASIC), a field-
programmable gate array (FPGA), or equivalent discrete or integrated logic circuitry.
One or more processors 32 may execute applications stored on storage device 44, in some
examples. For ease of description, aspects of this disclosure are described in the context
of a single processor 32. However, it should be understood that aspects of this disclosure
described with a single processor 32 may be implemented in one or more processors.
[0094] The one or more applications that processor 32 executes may be stored in storage
device 44, or retrieved from external devices via transceiver 46. Transceiver 46 is
configured to transmit data to and receive data from one or more other devices.
Transceiver 46 may support wireless or wired communication, and includes appropriate
hardware and software to provide wireless or wired communication. For example,
transceiver 46 may include an antenna, modulators, demodulators, amplifiers, and other
circuitry to effectuate communication between mobile device 28 and one or more other

devices.
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[0095] Storage device 44 may include any volatile, non-volatile, magnetic, optical, or
electrical media, such as a hard drive, random access memory (RAM), read-only memory
(ROM), non-volatile RAM (NVRAM), electrically-erasable programmable ROM
(EEPROM), flash memory, or any other digital media that stores data. In some examples,
storage device 44 may store one or more instructions that cause one or more processors
32, graphical user-interface application unit 33, and position detection unit 34 to perform
various functions ascribed to one or more processors 32, graphical user-interface
application unit 33, and position detection unit 34. Storage device 44 may be considered
as a computer-readable storage medium or a computer-readable storage device
comprising instructions that cause one or more processors 32, graphical user-interface
application unit 33, and position detection unit 34 to perform various functions.

[0096] Storage device 44 may, in some examples, be considered as a non-transitory
storage medium. The term “non-transitory” may indicate that the storage medium is not
embodied in a carrier wave or a propagated signal. However, the term “non-transitory”
should not be interpreted to mean that storage device 44 is non-movable. As one
example, storage device 44 may be removed from mobile device 28, and moved to
another device. As another example, a storage device, substantially similar to storage
device 44, may be inserted into mobile device 28. In certain examples, a “non-transitory”
storage medium may store data that can, over time, change (e.g., in RAM), and/or store
data that does not change over time. In some examples, a “non-transitory” storage
medium may store data that remains stored in the storage medium even after mobile
device 28 is turned off, or when power is removed from mobile device 28. In these
examples, the data stored in the “non-transitory” storage medium may be retrieved after
mobile device 28 is turned back on, or power to mobile device 28 is restored.

[0097] Position detection unit 34 may determine whether mobile device 28 is resting
against a surface. Position detection unit 34 may also determine whether the user is
holding mobile device 28 with one or more both hands, when mobile device 28 is not
resting against the surface. Position detection unit 34 may utilize various different
techniques to perform such determinations.

[0098] For example, as illustrated in FIG. 4, position detection unit 34 may be coupled to

motion detection unit 36. Motion detection unit 36 may include one or more
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accelerometers, gyroscopes, or a combination thereof. When mobile device 28 is resting
against the surface, mobile device 28 may not move. In this example, motion detection
unit 36 may determine that mobile device 28 is not moving, and indicate to position
detection unit 34 that mobile device 28 is not moving. Position detection unit 34 may
conclude that mobile device 28 is resting against the surface. As another example, when
mobile device 28 is resting against a surface, motion detection unit 36 may determine that
mobile device 28 is lying flat, and indicate to position detection unit 34 that mobile
device 28 is lying flat. Position detection unit 34 may conclude that mobile device 28 is
resting against the surface. For example, the output from motion detection unit 36 may
be an output signal to position detection unit 34 that indicates that motion detection unit
36 did not measure any movement of mobile device 28.

[0099] If mobile device 28 is not resting against the surface, mobile device 28 may move.
For example, if the user is holding mobile device 28 with both hands, there may be some
measurable amount of movement of mobile device 28. For instance, it may be relatively
difficult for the user to grip mobile device 28 with one or both hands so that there is no
movement of mobile device 28. In this example, motion detection unit 36 may detect or
otherwise measure the movement of mobile device 28. For example, the accelerometer
and/or gyroscope of motion detection unit 36 may detect the motion of mobile device 28.
In these examples, motion detection unit 36 may indicate that mobile device 28 is
moving, and may also indicate the amount by which mobile device 28 is moving to
position detection unit 34. For example, the output signal from motion detection unit 36
may indicate that mobile device 28 is moving, and may also indicate the amount by which
mobile device 28 is moving based on the measurements of the accelerometer and/or
gyroscope of motion detection unit 36. Position detection unit 34 may then conclude that
mobile device 28 is not resting against a surface. Position detection unit 34 may also
determine whether the user is holding mobile device 28 with one or both hands based on
the amount of measured movement.

[0100] For example, if the user is holding mobile device 28 with one hand, mobile device
28 may move more than it would when the user is holding mobile device 28 with both
hands because holding mobile device 28 with both hands may provide additional support

than holding mobile device 28 with one hand. Also, mobile device 28 may move more in
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the side where the user is not holding mobile device 28. Motion detection unit 36 may be
configured to detect which side of mobile device 28 is moving more. Position detection
unit 34 may receive an indication of the amount of movement from motion detection unit
36, and which side is moving more. Based on the indicated amount of movement by
motion detection unit 36, position detection unit 34 may be able to determine whether
mobile device 28 is resting against a surface, and if not, whether mobile device 28 is
being held by one or both hands. Also, based on which side of mobile device 28 is
moving more, position detection unit 34 may be able to determine which hand is holding
mobile device 28 in examples where position detection unit 34 determined that the user is
holding mobile device 28 with only one hand.

[0101] Position detection unit 34 may also be coupled to one or more cameras 40. The
one or more cameras 40 may include a rear-facing camera and a front-facing camera. The
front-facing camera may be a camera located on the front-side of mobile device 28.
Display 30 may also be located on the front-side of mobile device 28. The rear-facing
camera may be located on the back-side of mobile device 28.

[0102] When mobile device 28 is resting against a surface, the one or more cameras 40
may not detect much movement. For example, the rear-facing camera may only detect a
constant black surface, as very light may escape to the rear-facing camera. As another
example, the front-facing camera may not detect much movement because the user’s face
may remain in a generally constant area, and the background area to the user may remain
fixed. In other words, when mobile device 28 is resting against a surface, one or more
cameras 40 may capture only a still image. One or more cameras 40 may indicate to
position detection unit 34 whether the one or more cameras 40 detect much movement. If
the one or more cameras 40 do not detect much movement, position detection unit 34 may
determine that mobile device 28 is resting against a surface.

[0103] When mobile device 28 is not resting against a surface, the one or more cameras
40 may detect movement. For example, the one or more cameras 40 may detect
movement in the location of the user’s face or the background to the user, ¢.g., with the
front-facing camera. As another example, the one or more cameras 40 may no longer
detect a constant black surface, e.g., with the rear-facing camera. For instance, the rear-

facing camera may detect a substantially more amount of light when mobile device 28 is
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not resting against a surface, as compared to when mobile device 28 is resting against the
surface. Also, the amount of movement detected by the one or more cameras 40 may be
based on the whether the user is holding mobile device 28 with one or both hands. For
example, when the user is holding mobile device 28 with both hands, there may be a
measurable amount of movement that can be detected by one or more cameras 40.
Similarly, when the user is holding mobile device 28 with one hand, the amount of
movement that can be detected by one or more cameras 40 may be greater than the
amount of movement detected when the user is holding mobile device 28 with both
hands. Based on the detected amount of movement by one or more cameras 40, position
detection unit 34 may be able to determine whether mobile device 28 is resting against a
surface, and if not, whether mobile device 28 is being held by one or more hands.

[0104] Also, position detection unit 34 may be coupled to one or more sensors 38. The
one or more sensors 38 may reside on the sides of mobile device 28. Examples of one or
more sensors 38 include, but are not limited to, pressure sensors, capacitive sensors,
proximity sensors, temperature sensors, and moisture sensors. One or more sensors 38
may become activated with the user’s touch.

[0105] When mobile device 28 is resting against the surface, the user may not be
touching the sides of mobile device 28. In this instance, one or more sensors 38 may
remain deactivated. Position detection unit 34 may determine that one or more sensors 38
are deactivated and may conclude that mobile device 28 is resting against the surface.
[0106] When mobile device 28 is not resting against the surface, the user may be holding
mobile device 28. To hold mobile device 28, the user may activate one or more sensors
38. For example, if the user is holding mobile device 28 with both hands, the user may
activate the one or more sensors 38 that are located on the right and left sides of mobile
device 28. If the user is holding mobile device 28 with only one hand, the user may
activate either the one or more sensors 38 located on the right side of mobile device 28, or
the left side of mobile device 28.

[0107] As one example, the user holding the right and/or left side of mobile device 28
may put pressure on sensors 38, which may activate sensors 38. As another example, the
user holding the right and/or left side of mobile device 28 may cause the temperature on

sensors 38 to increase, which may activate sensors 38. As another example, the user
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holding the right and/or left side of mobile device 28 may cause the proximity sensors of
sensors 38 to detect that the user’s hand or hands are holding mobile device 28, which
may activate sensors 38. As another example, the user holding the right and/or left side of
mobile device 28 may cause the moisture on sensors 38 to change, which may activate
sensors 38.

[0108] Position detection unit 34 may determine that one or more sensors 38 are activated
and may conclude that mobile device 28 is not resting against the surface. Based on how
many of the one or more sensors 38 and which ones of the one or more sensors 38 are
activated, position detection unit 34 may be able to determine whether mobile device 28
1S resting against a surface, and if not, whether mobile device 28 is being held by one or
both hands.

[0109] In some examples, position detection unit 34 may be coupled to docking detection
unit 42. Docking detection unit 42 may be coupled to one or more connection points of
mobile device 28 that mate with connection points of a docking station. For example, to
dock mobile device 28 to the docking station, the connection points of mobile device 28
may mate with the connection points of the docking station. In some examples, the
connection points of mobile device 28 may be located at the bottom, top, or on either side
of mobile device 28.

[0110] Docking detection unit 42 may determine whether or not the one or more
connection points of mobile device 28 have mated with connection points of a docking
station. If docking detection unit 42 determines that the connection points of mobile
device 28 have mated with connection points of a docking station, position detection unit
34 may determine that mobile device 28 is resting against a surface. If, however, docking
detection unit 42 determines that the connection points of mobile device 28 have not
mated with connection points of a docking station, position detection unit 34 may
determine that mobile device 28 is not resting against the surface.

[0111] In the above examples, position detection unit 34 may utilize the measurements of
any of motion detection unit 36, one or more sensors 38, one or more cameras 40, and
docking detection unit 42 to determine whether mobile device 28 is resting against the
surface, and if not, whether the user is holding mobile device 28 with one or more both

hands. In some examples, to further ensure that position detection unit 34 properly
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determined whether mobile device 28 is resting against the surface, and if not, whether
the user is holding mobile device 28 with one or more both hands, position detection unit
34 may utilize the measurements from two or more of motion detection unit 36, one or
more sensors 38, one or more cameras 40, and docking detection unit 42. For example,
position detection unit 34 may receive the measurements from both motion detection unit
36 and one or more sensors 38. Based on the measurements, position detection unit 34
may determine whether mobile device 28 is resting against the surface, and if not,
whether the user is holding mobile device 28 with one hand or both hands. Also, if
position detection unit 34 determines that the user is holding mobile device 28 with one
hand, position detection unit 34 may also determine with which hand the user is holding
mobile device 28.

[0112] It should be understood that the techniques described above for position detection
unit 34 are described for purposes of illustration only. Position detection unit 34 may
utilize techniques in addition to or instead of those described above.

[0113] Position detection unit 34 may indicate to graphical user-interface application unit
33 whether mobile device 28 is resting against the surface, or is not resting against the
surface. If mobile device 28 is not resting against the surface, position detection unit 34
may indicate to graphical user-interface application unit 33 whether the user is holding
mobile device 28 with one or both hands. If the user is holding mobile device 28 with
one hand, position detection unit 34 may indicate with which hand the user is holding
mobile device 28 to graphical user-interface application unit 33.

[0114] Based on the received information from position detection unit 34, graphical user-
interface application unit 33 may select which graphical user-interface layout display 26
should present. For example, graphical user-interface application unit 33 may select
among the graphical keyboard layouts of graphical keyboard 16A, 16B, or 16C. As
another example, graphical user-interface application unit 33 may select among graphical
application icon layouts 26A, 26B, and 26C.

[0115] For example, if position detection unit 34 indicated that mobile device 28 is
resting against a surface, graphical user-interface application unit 33 may select a first
graphical user-interface layout. For instance, graphical user-interface application unit 33

may sclect a graphical keyboard substantially similar to graphical keyboard 16A (FIG.
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1B), or select a graphical application icon layout substantially similar to graphical
application icon layout 26A (FIG. 3A).

[0116] If position detection unit 34 indicated that mobile device 28 is not resting against a
surface, graphical user-interface application unit 33 may select a second graphical user-
interface layout, different than the first graphical user-interface layout. For example, if
position detection unit 34 indicated that the user is holding mobile device 28 with the
users left hand, graphical user-interface application unit 33 may select a graphical
keyboard substantially similar to graphical keyboard 16B (FIG. 2B), or select a graphical
application icon layout substantially similar to graphical application icon layout 26B
(FIG. 3B). As another example, if position detection unit 34 indicated that the user is
holding mobile device 28 with both hands, graphical user-interface application unit 33
may sclect a graphical keyboard substantially similar to graphical keyboard 16C (FIG.
2C), or select a graphical application icon layout substantially similar to graphical
application icon layout 26C (FIG. 3C).

[0117] Graphical user-interface application unit 33 may indicate to processor 32 which
graphical user-interface layout graphical user-interface application unit 33 selected. In
response, processor 32 may cause display 30 to present the selected graphical user-
interface layout. The user may then utilize the presented graphical user-interface. For
example, processor 32 may cause display 30 to present a first graphical keyboard layout
when mobile device 28 is resting against a surface, and cause display 30 to present a
second graphical keyboard layout when mobile device 28 is not resting against a surface.
In the above examples, graphical user-interface application unit 33 may select the first
and second graphical keyboard layouts.

[0118] FIGS. 5-6 are flow charts illustrating example operations of a mobile device, in
accordance with one or more aspects of this disclosure. For purposes of illustration only,
reference is made of FIGS. 1A, 1B, 2A-2C, 3A-3C, and 4.

[0119] In FIG. 5, A determination of whether a mobile device is resting against a surface
may be made (48). The surface may be a surface that is not associated with a hand of a
usert, ¢.g., the user is not holding mobile device 28. For example, position detection unit
34 may determine whether mobile device 28 is resting against surface 12. As one

example, position detection unit 34 may receive measurements from one or more of
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motion detection unit 36, one or more sensors 38, one or more cameras 40, and docking
detection unit 42. For instance, if motion detection unit 36 indicates that mobile device
28 is not moving, position detection unit 34 may determine that mobile device 28 is
resting against surface 12. If one or more sensors 38 indicate that the user is not holding
mobile device 28, position detection unit 34 may determine that mobile device 28 is
resting against surface 12. If one or more cameras 40 capture only a still image, position
detection unit 34 may determine that mobile device 28 is resting against surface 12. If
docking detection unit 42 detects that mobile device 28 is docked to a docking station,
position detection unit 34 may determine that mobile device 28 is resting against a
surface. In this example, the docking station may be considered as the surface.

[0120] A first graphical user-interface layout may be presented when the mobile device is
resting against the surface (50). Examples of the first graphical user-interface layout may
be the graphical keyboard layout of graphical keyboard 16A, or graphical application icon
layout 26A. Position detection unit 34 may indicate to graphical user-interface
application unit 33 that mobile device 28 is resting against a surface. In response,
graphical user-interface application unit 33 may select the graphical keyboard layout of
graphical keyboard 16A, or graphical application icon layout 26A, and indicate the
selection to processor 32. Processor 32 may cause display 30 to present the graphical
user-interface in the selected graphical user-interface layout. In some examples, the
layout of graphical keyboard 16A may be a continuous graphical keyboard that is
approximately centered in a horizontal axis of display 26. In some example, the layout of
graphical application icon layout 26A may be an arrangement of a plurality of graphical
application icons 24 arranged in rows and columns at a distance away from the right and
left end of display 30 and of a particular size, e.g., particular width and length.

[0121] A second graphical user-interface layout may be presented when the mobile
device is not resting against the surface (52). Two examples of the second graphical user-
interface layout may be the graphical keyboard layout of graphical keyboard 16B, and
graphical application icon layout 26B. The layout of graphical keyboard 16B may be a
continuous graphical keyboard that is graphically positioned towards an end of display
30. The layout of graphical application icon layout 26B may be an arrangement of the

plurality of graphical application icons 24 arranged in the rows and columns positioned
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further towards an end of display 30 as compared to the plurality of graphical application
icons 24 presented in graphical user-interface layout 26A. In some examples, the size of
the graphical application icons 24 in graphical application icon layout 26B may be less
than the size of the graphical application icons 24 in graphical application icon layout
26A. The end of display 30 may be opposite to the side where the user is holding mobile
device 28.

[0122] Two other examples of the second graphical user-interface layout may be the
graphical keyboard layout of graphical keyboard 16C, or graphical application icon layout
26C. The layout of graphical keyboard 16C may be a split graphical keyboard with two
disjointed halves, ¢.g., portions 22A and 22B. In some examples, processor 32 may cause
display 30 to display portions 22A and 22B at a vertical position of display 30 that
corresponds to the vertical positions of the hands of the user on mobile device 28. The
layout of graphical application icon layout 26C may be an arrangement of the plurality of
graphical application icons 24 positioned further away, e.g., greater distance, from the
right and left ends of display 30 as compared to the plurality of graphical application
icons 24 presented in graphical user-interface layout 26A. In some examples, the size of
the graphical application icons 24 in graphical application icon layout 26C may be less
than the size of the graphical application icons 24 in graphical application icon layout
26A.

[0123] As indicated above, FIG. 6 is a flow chart illustrating an example operation of a
mobile device, in accordance with one or more aspects of this disclosure. For purposes of
illustration only, reference is made of FIGS. 1A, 1B, 2A-2C, 3A-3C, and 4. The example
of FIG. 6 may be applicable in instances where the mobile device is determined to not be
resting against a surface.

[0124] In FIG. 6, a determination of whether a user is holding a mobile device with one or
both hands may be made (54). For example, position detection unit 34 may receive
measurements from one or more of motion detection unit 36, one or more sensors 38, one
or more cameras 40, and docking detection unit 42 that indicate whether the user is
holding mobile device 28 with one or both hands.

[0125] A detection of a side where the user is holding mobile device 28 may be made

when the user is holding mobile device 28 with one hand (56). A graphical user-interface
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may be presented approximately towards an end of display 30 that is opposite the side
where the user is holding mobile device 28 (58).

[0126] A determination of vertical positions along sides of mobile device 28 where the
user is holding mobile device 28 may be made when the user is holding mobile device 28
with both hands (60). In examples where the graphical user-interface comprises a split
graphical keyboard, disjointed halves of a split graphical keyboard may be presented at
vertical positions of display 30 that correspond to the vertical positions where the user is
holding mobile device 28 (62).

[0127] The techniques described herein may be implemented in hardware, software,
firmware, or any combination thereof. Various features described as modules, units or
components may be implemented together in an integrated logic device or separately as
discrete but interoperable logic devices or other hardware devices. In some cases, various
features of electronic circuitry may be implemented as one or more integrated circuit
devices, such as an integrated circuit chip or chipset.

[0128] If implemented in hardware, this disclosure may be directed to an apparatus such a
processor or an integrated circuit device, such as an integrated circuit chip or chipset.
Alternatively or additionally, if implemented in software or firmware, the techniques may
be realized at least in part by a computer-readable data storage medium comprising
instructions that, when executed, cause a processor to perform one or more of the
methods described above. For example, the computer-readable data storage medium may
store such instructions for execution by a processor.

[0129] A computer-readable medium may comprise a computer data storage medium
such as RAM, ROM, NVRAM, EEPROM, flash memory, magnetic or optical data
storage media, and the like. The code or instructions may be software and/or firmware
executed by processing circuitry including one or more processors, such as one or more
DSPs, general purpose microprocessors, ASICs, FPGAs, or other equivalent integrated or
discrete logic circuitry. Accordingly, the term “processor,” as used herein may refer to
any of the foregoing structure or any other structure suitable for implementation of the
techniques described herein. In addition, in some aspects, functionality described in this

disclosure may be provided within software modules or hardware modules.
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[0130] Various aspects have been described in this disclosure. These and other aspects

are within the scope of the following claims.
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CLAIMS:

1. A method comprising:

determining, with a mobile device, whether the mobile device is resting against a
surface that is not associated with a hand of a user of the mobile device;

presenting, with a presence-sensitive screen of the mobile device, a first graphical
keyboard layout when the mobile device determines that the mobile device is resting
against the surface;

determining, with the mobile device, whether the user is holding the mobile
device with one hand or both hands when the mobile device determines that the mobile
device is not resting against the surface; and

when the mobile device determines that the user is holding the mobile device with
both hands and that the mobile device is not resting against the surface, presenting, with
the presence-sensitive screen of the mobile device, a second graphical keyboard layout,
different from the first graphical keyboard layout, the second graphical keyboard layout
comprising a split graphical keyboard having disjointed halves that are graphically

positioned towards opposite ends of the presence-sensitive screen.

2. The method of claim 1, wherein presenting the first graphical keyboard layout
comprises presenting a continuous graphical keyboard layout, centered along
substantially a horizontal axis of the presence-sensitive screen, such that a distance
between neighboring icons of the continuous keyboard layout is substantially a same

distance.

3. The method of claim 1, further comprising:

when the mobile device determines that the user is holding the mobile device with
one hand and that the mobile device is not resting against the surface, presenting a
continuous graphical keyboard that is graphically positioned towards an end of the

presence-sensitive screen when the user is holding the mobile device with one hand.
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4. The method of claim 3, further comprising:

determining a side of the mobile device where the user is holding the mobile
device,

wherein presenting the continuous graphical keyboard that is graphically
positioned towards the end of the presence-sensitive screen comprises presenting a
continuous graphical keyboard that is graphically positioned towards the end of the
presence-sensitive screen that is opposite to the side of the mobile device where the user

is holding the mobile device with one hand.

5. The method of claim 1, further comprising:

determining a vertical position along a first side of the mobile device where the
user is holding the mobile device; and

determining a vertical position along a second, different side of the mobile device
where the user is holding the mobile device,

wherein presenting the second graphical keyboard layout comprises presenting a
first half of the disjointed halves at a vertical position along a first end of the presence-
sensitive screen that corresponds to the vertical position along the first side of the mobile
device where the user is holding the mobile device, and presenting a second half of the
disjointed halves at a vertical position along a second end of the presence-sensitive screen
that corresponds to the vertical position along the second side of the mobile device where

the user is holding the mobile device.

6. The method of claim 1, wherein determining whether the mobile device is resting
against the surface comprises determining whether the mobile device is resting against the

surface based at least on a measurement from an accelerometer or gyroscope.

7. The method of claim 1, wherein determining whether the mobile device is resting
against the surface comprises determining whether the mobile device is resting against the
surface based at least on a measurement from one or more sensors on sides of the mobile

device.
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8. The method of claim 1, wherein determining whether the mobile device is resting
against the surface comprises determining whether the mobile device is resting against the

surface based at least on a measurement from one or more cameras of the mobile device.

9. The method of claim 1, wherein determining whether the mobile device is resting
against the surface comprises determining whether the mobile device is resting against the

surface based at least on a detection by a docking detection unit.

10. A method comprising:

determining, with a mobile device, whether the mobile device is resting against a
surface that is not associated with a hand of a user of the mobile device;

presenting, with a presence-sensitive screen of the mobile device, a plurality of
graphical application icons arranged in rows and columns at a first distance away from a
first and second end of the presence-sensitive screen and of a first size;

determining, with the mobile device, whether the user is holding the mobile
device with one hand or both hands when the mobile device determines that the mobile
device is not resting against the surface; and

when the mobile device determines that the user is holding the mobile device with
both hands and that the mobile device is not resting against the surface, presenting the
plurality of graphical application icons arranged in the rows and columns at a second
distance, greater than the first distance, away from the first and second end of the

presence-sensitive screen and of a second size less than the first size.

11.  The method of claim 10, further comprising:

when the mobile device determines that the user is holding the mobile device with
one hand and that the mobile device is not resting against the surface, presenting the
plurality of graphical application icons arranged in the rows and columns positioned
further towards an end of the presence-sensitive screen as compared to the plurality of
graphical application icons presented in the first graphical user-interface layout when the

user is holding the mobile device with one hand.
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12. A computer-readable storage medium comprising instructions that, when
executed, cause one or more processors of a mobile device to perform operations
comprising:

determining whether the mobile device is resting against a surface that is not
associated with a hand of a user of the mobile device;

presenting, with a presence-sensitive screen of the mobile device, a first graphical
keyboard layout when the mobile device determines that the mobile device is resting
against the surface;

determining whether the user is holding the mobile device with one hand or both
hands when the mobile device determines that the mobile device is not resting against the
surface; and

when it is determined that the user is holding the mobile device with both hands
and that the mobile device is not resting against the surface, presenting, with the
presence-sensitive screen of the mobile device, a second graphical keyboard layout,
different from the first graphical keyboard layout, the second graphical keyboard layout
comprising a split graphical keyboard having disjointed halves that are graphically

positioned towards opposite ends of the presence-sensitive screen.
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13.

A mobile device comprising:
a presence-sensitive screen; and
one or more processors configured to:

determine whether the mobile device is resting against a surface that is not
associated with a hand of a user of the mobile device;

cause the presence-sensitive screen to present a first graphical keyboard
layout when the determined that the mobile device is resting against the surface;

determine whether the user is holding the mobile device with one hand or
both hands when determined that the mobile device is not resting against the
surface; and

when determined that the user is holding the mobile device with both
hands and that the mobile device is not resting against the surface, cause the
presence-sensitive screen to present a second graphical keyboard layout, different
from the first graphical keyboard layout, the second graphical keyboard layout
comprising a split graphical keyboard having disjointed halves that are graphically

positioned towards opposite ends of the presence-sensitive screen.
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