wo 2017/063141 A1 | I} 00N OO OO0 0 A A

(43) International Publication Date

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

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

=

\

(10) International Publication Number

WO 2017/063141 A1l

20 April 2017 (20.04.2017) WIPOIPCT

(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
GO6F 3/0484 (2013.01) kind of national protection available). AE, AG, AL, AM,
. o AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
(21) International Application Number: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
PCT/CN2015/091840 DO, DZ. EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(22) International Filing Date: HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
13 October 2015 (13.10.2015) KZ, IA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
. MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
(25) Filing Language: English PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
(26) Publication Language: English SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,

TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(71) Applicant: MOTOROLA MOBILITY LLC [US/US]; ) o

222 West Merchandise Mart Plaza, Suite 1800, Chicago, (84) Designated States (uniess otherwise indicated, for every
Illinois 60654 (US). kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
(72) Inventor: ZHANG, Liang; Room 1218, Unit 2, Building TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
8, GuangDaMingZhu, Beijing 100101 (CN). TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
(74) Agent: CHINA SINDA INTELLECTUAL PROPERTY DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,

LTD.; Bllth Floor, Focus Place, 19 Financial Street,
Xicheng District, Beijing 100033 (CN).

LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,

GW, KM, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: SETTING CURSOR POSITION IN TEXT ON DISPLAY DEVICE

600 |

B2 ]

604 ﬁ

B08

608

CH .

Display content on 2 display device

y

Receive input assceiated with selection of displayad
aartent

¥

Autornatically identify the received input as being
assoviated with spatial spansion of cordant

¥

identify 2 subset of content within the displayed
confert

3

Modify the subset of content by applying spatial
axpansion to the subset

.4

Display the modified subssat of content

Fic. 6

(57) Abstract: The embodiments described herein provide spatial expansion to a
subset of displayed content effective to accentuate each respective element contained
within the subset. Some embodiments identify an input associated with selecting an
insertion point within the displayed content. Responsive to identifying the input, a
subset of the displayed content is determined (606) based, at least in part, on the in-
put. Upon determining the subset of the displayed content, some embodiments visu-
ally expand content within the subset using spatial expansion effective to increase
horizontal spacing between each respective element of the subset without increasing
each respective element's size. Alternately or additionally, some embodiments mag-
nify all of the content in the subset at a first rate, and additionally apply spatial ex-
pansion to spaces (306(n-2), 306(n-1), 306n, 306(n+1), 306(n+2)) between each re-
spective element within the subset by increasing the horizontal spacing between each
respective element of the magnified displayed content.
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SETTING CURSOR POSITION IN TEXT ON DISPLAY DEVICE

BACKGROUND

[0001] Touchscreens have become a convenient and straightforward way for
users to interact with a device. For instance, a user can invoke an application simply by
using his or her finger to tap a region of a touchscreen displaying a corresponding icon,
or can copy or modify displayed text by selecting an insertion point on a corresponding
region of the touchscreen, and so forth. While a finger is a convenient tool to use with an
Interactive touchscreen display, its size can sometimes be larger than items being
displayed, thus obscuring the displayed items in a manner which makes providing input

prone to inaccuracies.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

[0002] While the appended claims set forth the features of the present techniques

with particularity, these techniques, together with their objects and advantages, may be

best understood from the following detailed description taken in conjunction with the
accompanying drawings of which:

Figure 1 1s an overview of a representative environment in which the present
techniques may be practiced;

Figure 2 illustrates an example implementation in which cursor positioning

can be employed;
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Figure 3 illustrates an example implementation of spatial expansion;

Figure 4 illustrates an example of spatial expansion relative to other
techniques;

Figure 5 illustrates an example implementation of display screen management
relative to spatial expansion;

Figure 6 illustrates an example flow diagram in which spatial expansion is
employed; and

Figure 7 is an illustration of a device that can use the present techniques.

DETAILED DESCRIPTION

[0003] Turning to the drawings, wherein like reference numerals refer to like
elements, techniques of the present disclosure are illustrated as being implemented in a
suitable environment. The following description is based on embodiments of the claims
and should not be taken as limiting the claims with regard to alternative embodiments
that are not explicitly described herein.

[0004] Touchscreen displays provide a user with a convenient way to interact
with a respective device. Instead of using additional peripheral devices (e.g., a mouse, a
keyboard, and so forth), a touchscreen display provides a dual-purpose, integrated input
mechanism that displays content and simultaneously receives input. Performing a correct
input gesture at a corresponding region of the touchscreen device, such as through a
finger touching the display, invokes an associated action or response. However, while

using a finger to interact with a touchscreen device is convenient to a user, it poses
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certain challenges depending upon which action is being invoked. Consider an example
of a user attempting to position a cursor at a precise point in a text string (e.g., at a
desired space between two characters in a word). Depending upon the characters being
displayed, their associated font size, as well as the size of the user’s finger, the user’s
finger may obscure multiple characters when touching the display, thus making it
difficult for the user to know where in the string the cursor will be inserted. Similarly,
the size of the portion of the finger that makes contact with the touchscreen display can
be much larger than the spaces between characters, resulting in less precision on where
the cursor is inserted. This issue is further exacerbated as device form factors are reduced.

[0005] The embodiments described herein provide spatial expansion to a subset
of displayed content effective to accentuate each respective element contained within the
subset. Some embodiments identify an input associated with selecting an insertion point
within the displayed content. Responsive to identifying the input, a subset of the
displayed content 1s determined based, at least in part, on the input. Upon determining
the subset of the displayed content, some embodiments visually expand content within
the subset using spatial expansion effective to increase horizontal spacing between a
respective element or elements of the subset and an adjacent element, without increasing
each respective element’s size. Alternately or additionally, some embodiments magnify
all of the content in the subset at a first factor, and additionally apply spatial expansion to
spacing between each respective element within the subset by increasing the horizontal

spacing between each respective element of the magnified content.
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Example Environment

[0006] Figure 1 illustrates an example operating environment 100 that includes a
computing device in the form of mobile phone 102. It is to be appreciated and
understood that the computing device could be embodied as any other suitable type of
device without departing from the scope of the claimed subject matter, such as a tablet, a
desktop computer, a laptop, a gaming station, and so forth. In this example, mobile
phone 102 includes touchscreen display 104.

[0007] Touchscreen display 104 generally represents a multi-purpose display
device that displays information on a screen, and detects input received through contact
with the screen. Touchscreen display 104 may be configured in a variety of ways. For
example, touchscreen display 104 may include touch-sensitive components such as
sensors that are configured to detect contact with the screen, such as when being touched
with a finger of user hand 106. As one example, an X-Y grid may be formed across the
touchscreen using near optically transparent conductors (e.g., indium tin oxide) to detect
contact at different X-Y locations on the screen of touchscreen display 104. However,
other techniques can be used, such as surface capacitance, mutual capacitance, self-
capacitance, infrared, optical imaging, dispersive signal technology, acoustic pulse
recognition, and so forth.

[0008] Mobile phone 102 also includes processor(s) 108 and computer-readable
media 110. Processor(s) 108 can configured as a single or multi-core processor capable
of enabling various functionalities of the mobile phone. Processor(s) 108 may be coupled

with, and may implement functionalities of any other components or modules of mobile
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phone 102 that are described herein. In some cases, processor(s) 108 is coupled (directly
or indirectly) to computer-readable media 110. Computer-readable media 110 represents
one or more memory storage devices on which information can be stored, such as
processor-executable instructions, data, files, digital audio, digital images, etc. Here,
computer-readable media 110 includes input identification module 112 and expansion
module 114. While input identification module 112 and expansion module 114 are
illustrated here as separate modules, in some embodiments, the associated functionality
can be incorporated into a common module without departing from the scope of the
claimed subject matter.

[0009] Input identification module 112 represents functionality that receives input
from touchscreen display 104, and identifies a corresponding action associated with the
input. For example, input identification module 112 can identify a double-tap input
gesture on touchscreen display 104 as a zoom-in action on a respective image in a
respective region as the input gesture, a single-tap input gesture on a displayed icon as an
invocation action of an application associated with the displayed icon, a press-and-hold
gesture over displayed text as an insert cursor action, and so forth. In some embodiments,
input identification module 112 identifies or facilitates a text expansion action, as further
described below.

[0010] Expansion module 114 represents functionality that modifies a subset of
content by dynamically expanding the subset of displayed content through spatial
expansion, responsive to receiving a touch input. For instance, in some embodiments, the

content in the displayed region corresponds to a subset of characters in a text string.



WO 2017/063141 PCT/CN2015/091840

When a touch input is received and processed by the input identification module,
expansion module 114 identifies which characters are included in a subset of characters
associated with the touch input. The expansion module 114 then visually alters the
spacing between each respective character, by modifying and expanding the spacing
between respective characters horizontally, while keeping a fixed sizing for the characters
(e.g., keeping the characters at the same font size). At times, the expansion can simply
increase the overall horizontal distance between each respective character from an
originally displayed horizontal distance. Doing so visually emphasizes the spacing
between characters to facilitate cursor positioning, as described below. This differs from
zoom-in functionality, in that zoom-in functionality simply magnifies each respective
character, and the spacing between characters, at a same ratio, as further described below.
Touchscreen display 104 then displays the updated, expanded content. In turn, a user can
now interact with the expanded content to accurately position the cursor.

[0011] Generally, any of the functions described herein can be implemented using
software, firmware, hardware (e.g., fixed logic circuitry), manual processing, or a
combination of these implementations. The terms “module,” “functionality,”
“component” and “logic” as used herein generally represent software, firmware,
hardware, or a combination thereof. In the case of a software implementation, the
module, functionality, component or logic represents program code that performs
specified tasks when executed on or by a processor (e.g., CPU or CPUs). The program

code can be stored in one or more computer readable memory devices.
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[0012] Having described an example operating environment in which various
embodiments can be utilized, consider now a discussion of dynamic spatial expansion of

displayed content based on touch input, in accordance with one or more embodiments.

Dvnamic Spatial Expansion of Displaved Content

[0013] One trend 1n technology 1s the push to increase functionality in a device,
while decreasing the form factor or size of the device. As a device decreases in size, so
too can a corresponding display. When a display screen decreases in size, the device can
compensate for the smaller screen size by either reducing the amount of content
displayed, or reducing the size of the displayed content. In the case of a device that
contains a touchscreen display, the reduced screen size sometimes impacts the accuracy
of how input via the touchscreen display is received or interpreted.

[0014] Various embodiments spatially expand a subset of displayed content, e.g.,
text, responsive to receiving touch input, effective to accentuate each respective element
of the subset. In some cases, the spatial expansion increases a displayed distance
between each respective element of the subset from an originally displayed distance,
thereby enabling a user to more accurately position a cursor within the subset.

[0015] To further illustrate, consider Figure 2 which includes mobile device 102
and user hand 106 from Figure 1. Here, mobile device 102 displays text string 202 on the
touchscreen display. A portion of the text is selected by the user’s finger for inserting a
cursor. It is to be appreciated that selection of a cursor’s insertion point in a text string

can be associated with any suitable type of action. For example, a user may wish to edit,
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add, or delete characters in a string, initiate a copy, cut or paste operation and the like.
Any suitable type of gesture can be utilized to interact with the touchscreen display, such
as a press-and-hold gesture, a swipe-and-stop gesture, a double-tap gesture, a single-tap
gesture, a force touch gesture, and so forth. Upon receiving the input gesture, module
device 102 identifies the gesture as being associated with a cursor positioning action.

[0016] When the user’s finger connects with the surface of the touchscreen
display, the user’s finger and hand visually obscures at least part of the displayed content,
making it difficult for a user to know exactly where in text string 202 the action — here
the cursor position action -- will be applied. Further, the impression or surface contact of
the finger covers a larger display area than the spacing between the characters contained
within text string 202.

[0017] Consider, for example, a case where the user desires a cursor insertion

[ 124
1

point at the space between the and “n” of the word “During”. At times, the spaces

between characters in a text string can vary from one another. This technique, known as
kerning, adjusts the space between individual letter forms based upon overhangs, etc., to
achieve a visually pleasing result. In turn, this can result in varying, non-uniform

horizontal spacing between letters. Here, kerning has been used to space the letters in the

[T

and lowercase “n” is

[ 19424
1

text string 202. As a result, the space between the lowercase

relatively smaller in size than other spaces contained within text string 202, such as the

[T (TP [Pl

space between “y” and “e” in “years”, the space between “n” and “g” in “During”, and so

[ 19424
1

forth. In turn, selecting the space between and “n” can be more difficult, since the

smaller distance becomes more difficult to select than a larger distance. While the above
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example describes non-uniform spacing between characters, it is to be appreciated that
the techniques described herein can be utilized in connection with uniform spacing
between characters without departing from the scope of the claimed subject matter.

[0018] Regardless of whether non-uniform spaces have been used or not, various
embodiments expand or increase the horizontal spacing between elements in a subset of
displayed content, such as a subset of characters in text string 202, responsive to
receiving a touch input. Specifically, when a touch input is received, a subset is
identified based upon the touch input. In this example, the subset is identified by subset
area 204. Any suitable techniques can be used to define the subset area. For example,
the subset area may correspond to the actual shape of the contact area (e.g., the actual
footprint of the touch contact). Alternately or additionally, a predetermined shape can be
used to define the subset area, such as one positioned around an approximate or detected
point, such as the centroid of contact. Here, subset area 204 is a predetermined shape (a
circle) with a predetermined size (diameter 206). It is to be appreciated, however, that
any shape or size can be utilized without departing from the scope of the claimed subject
matter. Further, the location or positioning of subset area 204 can be determined in any
suitable manner, such as by determining a center point, a left-most point, a right-most
point, and so forth, based upon the footprint of the contact area. Subset area 204 covers

3

or includes the subset of characters “uring”. Note that while “u” and “g” are not
completely contained within subset area 204, at least a portion of each character is

included. Accordingly, in some embodiments, if a portion of a character falls within the

subset arca, the character can be included in the subset of characters. In other
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embodiments, only characters that completely fall within the contact area are considered
to be included in a subset of characters.

[0019] Continuing the above example, now consider Figure 3, which includes text
string 202 from Figure 2. Recall that, responsive to receiving the touch input, a subset of
text string 202 (“uring”) has been identified via subset area 204. Each respective
character of this subset has a respective space between itself and the next character in the

[T

subset. For example, “u” and “r”” have space 302(n-2) there between, “r” and

[ 124
1

have
space 302(n-1), “1” and “n” have space 302n, “n” and “g” have space 302(n+1), and “g”
and “t” have space 302(n+2). Here, the notations of (n-2), (n-1), (n), (n+1), and (n+2) are
used to identify the position of the respective space relative to a current insertion point.
For example, space 302n in the subset of text string 202 identifies the current insertion
point based upon subset area 204, while space 302(n-1) identifies the first insertion
position to the left of the current insertion point, space 302(n+1) identifies the first
insertion point to the right of the current insertion point, and so forth. In this example,
space 302n is identified as the space closest to the center of the subset area. However,
this 1s merely for illustrative purposes, and it is to be appreciated that the space associated
with the current insertion point can be identified in any suitable manner, such as a left-
most position and the contact area, a right-most position in the contact area, and so forth.
[0020] Some embodiments apply spatial expansion to a subset of elements in
displayed content to help emphasize each respective element by expanding the empty

space around the respective element. Consider text string 304, which is an example of

spatial expansion applied to the above identified subset of characters in subset area 204.
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Here, only empty spaces between elements contained within the identified subset have
been modified, while the rest of the displayed content, as well as the respective characters
within the identified subset, remain as previously displayed. This is further emphasized
by using the same notations as those used above to identify the expanded spaces (e.g.,
space 306(n-2) corresponds to an expanded version of space 302(n-2), space 306(n-1)
corresponds to an expanded version of space 302(n-1), and so forth). Here, each space
between characters has been expanded to a uniform size (e.g., space 306(n-2), space
306(n-1), space 306n, space 306(n+1), and space 306(n+2) are each the same size).
However, this is merely for illustrative purposes, and it is to be appreciated that the
expanded spaces can be non-uniform in size without departing from the scope of the
claimed subject matter. Expanding each empty space horizontally not only increases the
isolation of each character from one another, but it additionally enlarges each potential
insertion point. In turn, a user can more accurately select an insertion point due to the
increased size of the spaces.

[0021] To further illustrate, consider Figure 4, which includes example text string
402, example text string 404, and example text string in 406. Example text string 402
represents a baseline text string as it is originally displayed on a display device, such as
text string 202 of Figure 2. Here, example text string 402 includes the word “Example”
and appears at an arbitrary font size. For a particular font size, the letters and spaces have
predetermined sizes or lengths. In this example, the lowercase “e” in the word

“Example” has a height of size Y, designated here as height 408, while the space between

the lowercase “e” and the previous character (e.g., the lowercase “1” in the word
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“Example”) has a length of size X, designated here as length 410. Using a space length-

to-height ratio, this can be expressed as:

[0022] Now consider example text string 404. Example text string 404 represents
a text string on which a zoom-in operation has been performed over the subset of
characters “ple”. Here, the subset has been magnified by a factor of 2X. When applying
a zoom-in or magnification operation to the subset of characters, the magnification factor,
or a zoom-in factor, is applied to the subset on a whole (e.g., the magnification factor is
applied it to both characters and spaces contained within the subset). This can be seen by
examining height 412 of lowercase “e” in example text string 404, which has a size of 2Y.
Similarly, length 414, which represents the space between the lowercase “e” and the
character preceding it, has a size of 2X. Thus, both measures for spaces and characters
have been increased by the same factor. While the horizontal spacing between “1” and
“e” has doubled in size, so, too, have the respective characters, thus diminishing the

effectiveness of the expanded empty space since the space length-to-height ratio remains

the same:

[0023] Example text string 406, on the other hand, applies spatial expansion to
the same subset of characters “ple”. As in the case of example text string 402, the height

of lowercase “e” has a size of “Y”, designated here are as height 416. However, the
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space between the lowercase “e” and an adjacent character (lowercase “1”) has increased
to a size of 3.5X, designated here as length 418. In example text string 406, spatial
expansion simply affects the horizontal spacing between characters, while the characters
themselves remain at the same size as originally displayed. Here, spatial expansion
increases the size of the spacing without magnifying the size of the adjacent characters to
the spacing. This differs from the zoom-in or magnification action as discussed with
respect to example text string 404, in that zooming in or magnifying simply increases
spaces and characters by the same amount. To compare, the same length-to-height ratio

metric for example text string 406 becomes:

[0024] Effectively, the spatial expansion applied in text string 406 creates a
length-to-height ratio that is greater than originally displayed example text string 402 by
increasing the space at a factor larger than a factor applied to the height of the character(s)
around that space (Here, since the height of the characters did not increase, this equates to
an applied factor of “1”). In turn, this create a larger “target” or selection point for the
user relative to the characters than what a zoom-in or magnification action generates. For
simplicity’s sake, example text string 404 and example text string 406 have been
discussed separately to further illustrate differences. However, in some embodiments, a
subset of displayed content can be magnified and spatially expanded. For example, a

subset can first be magnified, such as that illustrated with respect to example text string
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404, and then spatially expanded, such as that illustrated with respect to example text
string 406, resulting in a character height of 2Y, and a space length of 7X.

[0025] One challenge associated with spatial expansion is balancing the available
display area with what i1s being displayed and expanded. Consider Figure 5, which
illustrates text string 502 as it would be displayed on mobile device 102 of Figure 1. It
can be generally seen that the size of the displayed characters “this is a long text string”
contained within text string 502 spans the horizontal length of the display. Consider now
the case where an input gesture (associated with spatial expansion) is applied to the
touchscreen display over the subset of characters “long”. Expanding the spaces between
the characters “1” and “0”, “0” and “n”, and “n” and “g”, as well as the spaces between
the words “long” and “a”, and “long” and “text”, potentially expands the modified
version of text string 502 off the horizontal boundaries of the display of mobile device
102.

[0026] To compensate for the longer size of a string that contains a spatially
expanded subset of characters, some embodiments reduce the size of other subsets of
characters within the text string. For example, text string 504 illustrates a version of text
string 502 that has spatially expanded spaces within the subset of characters “long”. Text
string 504 also includes subset 506 (e.g., “This”), and subset 508 (e.g., “‘string”). In order
to fit text string 504 in its entirety on the display, subset 506 and subset 508 are displayed
at a reduced size. Any suitable reduction can be applied without departing from the

scope of the claimed subject matter. Here, each character contained within its respective

subset has been reduced using a same factor. However, other techniques can be used as
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well. For example, some embodiments may use a graduated reduction, where the
reduction factor for each character of the subset is proportional to how close the
respective character is to the edge of the display. Thus, graduated reduction techniques
generate an appearance of shrinking as characters are positioned closer to the edge of a
display.

[0027] Some embodiments visually truncate a text string as spatial expansion is
applied to a subset. As in the above case, text string 510 has spatially expanded the
spaces contained within the subset of characters “long”. Since the spaces contained
within the subset of characters “long” are being expanded, this subset becomes a region
of priority on the display, in that it becomes a priority to fit the expanded content on the
display. Accordingly, as the spaces are expanded, the furthest characters from this region
that do not fit on the display are visually truncated. In this example, the letter “T” is
visually truncated from subset 512 and the letter “g” is visually truncated from subset 514.

[0028] Spatial expansion expands spaces or insertion points between elements in
displayed content. In the above examples, the displayed content spans from left-to-right
in a horizontal manner. However, in some embodiments, the spatial expansion vertically
expands spaces, such as when the displayed content includes characters from a language
in which characters are written from top-to-bottom, instead of left-to-right, or when text
runs in the vertical direction. Here, the spaces between elements are vertically expanded.
In another embodiment, content can be arranged in a matrix that contains multiple rows

and columns, such as a matrix of icons on a screen. In this instance, both the vertical and

horizontal spaces between the icons can be expanded, while the icons themselves remain
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a same size. Thus, spatial expansion further emphasizes elements from one another,
increases the size of spaces between the elements, and allows for more accurate selection
of content or insertion points.

[0029] Figure 6 illustrates a flow chart that describes steps in a method in
accordance with one or more embodiments. The method can be performed by any
suitable hardware, software, firmware, or combination thereof. In at least some
embodiments, aspects of the method can be implemented by one or more suitably
configured software modules, such as input identification module 112 and/or expansion
module 114 of Figure 1.

[0030] Step 600 displays content on a display device. Step 602 receives input
associated with selection of the displayed content. In some embodiments, the input is
received via a user making physical contact with a touchscreen display. Any suitable
type of input can be received, examples of which are provided above. Upon receiving the
input, step 604 automatically identifies the received input as being associated with spatial
expansion of content. For example, in some cases, an insert cursor action can
automatically be associated with spatial expansion.

[0031] Responsive to receiving the input, step 606 identifies a subset of content
within the displayed content, such as a subset of characters in a text string. This can be
achieved in any suitable manner, as further described above. In some cases, the subset is
determined by identifying a region within the displayed content that contains the subset,
such as through the use of a predetermined shape, or a shape of a footprint associated

with the input (i.e., contact point(s) on a touchscreen display), positioned on or around
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the displayed content. In some embodiments, the input can be used to identify the
positioning of the shape, such as by identifying a center point to position the shape
around. The subset of content can be determined by identifying all elements that
completely or partially fall within the identified region.

[0032] Responsive to identifying a subset of content, step 608 modifies the subset
of content by applying spatial expansion to the subset of content, such as by increasing
the respective horizontal distance between left-to-right text characters in a text string. In
some cases, this is achieved by increasing a space, character or element that is included
between text characters. In other cases, when an element includes blank space to define
its respective edges, simply the size of blank space for the respective character is
increased. However, any suitable spatial expansion can be employed, such as vertical
expansion as noted above. Alternately or additionally, modifying the subset of content
combines spatial expansion with other techniques, such as magnification.

[0033] Step 610 displays the modified subset of content (i.e., the spatially
expanded subset of content). In some cases, the modified subset of content 1s displayed
with the unmodified or original displayed content. When the available display space is
too small to display the modified subset of content and the rest of the originally displayed
content, portions of the originally displayed content can be modified to fit the available
display space, such as by visually truncating what is displayed or visually shrinking
portions that are displayed outside of the expanded subset of content. After updating the

display with modified content, some embodiments receive additional input associated
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with the spatially expanded subset of content, such as selection of an insertion point for a
Cursor.

[0034] Having considered a discussion of dynamic spatial expansion, consider
now a discussion of an example device that can be utilized to implement the

embodiments described above.

Example Device

[0035] Figure 7 illustrates various components of example electronic device 700
that can be utilized to implement the embodiments described herein. Electronic device
700 can be, or include, many different types of devices capable of implementing dynamic
spatial expansion, such as mobile phone 102 of Figure 1.

[0036] Electronic device 700 includes communication transceivers 702 that
enable wired or wireless communication of device data 704, such as received data and
transmitted data. The term transceivers is used here to generally refer to transmit and
receive capabilities. While referred to as a transceiver, it is to be appreciated that
transceivers 702 can additionally include separate transmit antennas and receive antennas
without departing from the scope of the claimed subject matter. Example communication
transceivers include WPAN radios compliant with various Institute of Electrical and
Electronics Engineers (IEEE) 802.15 (Bluetooth™) standards, WLAN radios compliant
with any of the various IEEE 802.11 (WiFi™) standards, WWAN (3GPP-compliant)
radios for cellular telephony, wireless metropolitan area network radios compliant with

various IEEE 802.16 (WiMAX™) standards, and wired LAN Ethernet transceivers.
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[0037] Electronic device 700 may also include one or more data-input ports 706
via which any type of data, media content, and inputs can be received, such as user-
selectable inputs, messages, music, television content, recorded video content, and any
other type of audio, video, or image data received from any content or data source. Data-
input ports 706 may include USB ports, coaxial-cable ports, and other serial or parallel
connectors (including internal connectors) for flash memory, DVDs, CDs, and the like.
These data-input ports may be used to couple the electronic device to components,
peripherals, or accessories such as keyboards, microphones, or cameras.

[0038] Electronic device 700 of this example includes processor system 710 (e.g.,
any of application processors, microprocessors, digital-signal processors, controllers, and
the like) or a processor and memory system (e.g., implemented in a system-on-chip),
which processes computer-executable instructions to control operation of the device. A
processing system may be implemented at least partially in hardware, which can include
components of an integrated circuit or on-chip system, digital-signal processor,
application-specific integrated circuit, field-programmable gate array, a complex
programmable logic device, and other implementations in silicon and other hardware.
Alternatively or in addition, the electronic device can be implemented with any one or
combination of software, hardware, firmware, or fixed-logic circuitry that is implemented
in connection with processing and control circuits, which are generally identified at 712
(processing and control 712). Although not shown, electronic device 700 can include a
system bus, crossbar, interlink, or data-transfer system that couples the various

components within the device. A system bus can include any one or combination of
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different bus structures, such as a memory bus or memory controller, data protocol/format
converter, a peripheral bus, a universal serial bus, a processor bus, or local bus that
utilizes any of a variety of bus architectures.

[0039] Electronic device 700 also includes one or more memory devices 714 that
enable data storage, examples of which include random access memory (RAM),
non-volatile memory (e.g., read-only memory (ROM), flash memory, EPROM,
EEPROM, etc.), and a disk storage device. Memory devices 714 are implemented at
least in part as a physical device that stores information (e.g., digital or analog values) in
storage media, which does not include propagating signals or waveforms. The storage
media may be implemented as any suitable types of media such as electronic, magnetic,
optic, mechanical, quantum, atomic, and so on. Memory devices 714 provide data
storage mechanisms to store the device data 704, other types of information or data, and
various device applications 716 (e.g., software applications). For example, operating
system 718 can be maintained as software instructions within memory devices 714 and
executed by processors 710. In some embodiments, input identification module 720 and
expansion module 722 are embodied in memory devices 714 of electronic device 700 as
executable instructions or code. Among other things, input identification module 720
identifies a corresponding action associated with received input. Expansion module 722
applies spatial expansion to subsets of content and, in some cases, modifies additional
displayed content to fit a display screen. Although represented as a software
implementation, input identification module 720 and expansion module 722 may be

implemented as any form of software application, firmware, or any combination thereof.
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[0040] Electronic device 700 also includes audio and video processing system
724 that processes audio data and passes through the audio and video data to audio
system 726 and to display device 728. Audio system 726 and display device 728 may
include any modules that process, display, or otherwise render audio, video, display, or
image data. Display data and audio signals can be communicated to an audio component
and to a display component via a radio-frequency link, S-video link, HDMI, composite-
video link, component-video link, digital video interface, analog-audio connection, or
other similar communication link, such as media-data port 730. In some implementations,
audio system 726 and display device 728 are external components to electronic device
700. Alternatively or additionally, display device 728 can be an integrated component of
the example electronic device, such as part of an integrated display and touchscreen
interface. Display device 728 can sometimes include or be associated with touch-
sensitive components that are configured to receive input through contact with display
device 728, examples of which are provided above.

[0041] In view of the many possible embodiments to which the principles of the
present discussion may be applied, it should be recognized that the embodiments
described herein with respect to the drawing figures are meant to be illustrative only and
should not be taken as limiting the scope of the claims. Therefore, the techniques as
described herein contemplate all such embodiments as may come within the scope of the

following claims and equivalents thereof.
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CLAIMS
We claim:
1. An electronic device comprising:

a touchscreen display device configured to display content;

a touch-sensitive component associated with the touchscreen display device and
configured to receive an input gesture associated with the displayed content; and

at least one processor configured to identify a subset of the displayed content
based, at least in part, on the input gesture, and provide the touchscreen display device
with a spatially expanded subset of the displayed content, for display, by increasing a
respective spacing between one or more elements contained within the subset without
increasing a size of each respective element associated with the respective spacing

effective to generate the spatially expanded subset.

2. The electronic device of claim 1, wherein the spatially expanded subset of
the displayed content is spatially expanded by horizontally expanding the respective
spacing to increase a respective distance between respective elements of the one or more

elements.

3. The electronic device of claim 1, wherein the at least one processor is
configured to identify the subset of the displayed content by using a shape associated

with a footprint of the input gesture.
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4. The electronic device of claim 3, wherein the at least one processor is
configured to identify the subset of the displayed content by including all elements of the
displayed content that are at least partially included in the shape associated with the

footprint.

5. The electronic device of claim 1, wherein the spatially expanded subset of
the displayed subset is spatially expanded by visually truncating display of at least some

of the displayed content outside of the subset.

6. The electronic device of claim 1, wherein the touch-sensitive component

1s configured to receive an input gesture associated with an insert cursor action.

1. The electronic device of claim 6, wherein the input gesture comprises a

press-and-hold gesture.

8. A method for an electronic device comprising:

displaying a text string on a display device associated with the electronic device;

receiving input associated with the text string;

identifying, based on the input, a subset of characters within the text string
relative to which to apply spatial expansion;

modifying the subset of characters by:

applying spatial expansion to the subset of characters; and
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magnifying the subset of characters; and

displaying the modified subset of characters on the display device.

9. The method of claim 8 further comprising:
receiving additional input associated with the modified subset of characters; and

performing an action associated with the additional input.

10.  The method of claim 9, wherein performing the action associated with the

additional input comprises selecting a cursor insertion point.

11.  The method of claim 8, wherein identifying the subset of characters
comprises using a predetermined shape to identify a region in the text string that contains

the subset of characters.

12. The method of claim 11, wherein the predetermined shape comprises a

circle having a predetermined size.

13.  The method of claim 8, wherein displaying the modified subset of
characters further comprises shrinking at least some portions of the text string not in the

subset of characters.
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14.  The method of claim &, wherein applying the spatial expansion and
magnifying further comprises increasing a respective size of a horizontal spacing
between two respective characters in the subset of characters at a factor larger than a

factor of the magnification applied to a height of each respective character.

15.  Anelectronic device comprising:
a touchscreen display device configured to:
display a text string at a first size that defines a first length-to-height ratio

based upon a height of at least one character in the text string and a length of a

space between the at least one character and a previous character in the text string;

a touch-sensitive component associated with the touchscreen display device and
configured to receive an input gesture associated with the displayed text string; and

at least one processor configured to identify a subset of characters in the text
string based, at least in part, on the input gesture, and provide the touchscreen display
device with a spatially expanded subset of characters to display by modifying the subset
of characters to a second length-to-height ratio that is greater than the first length-to-

height ratio.

16.  The electronic device of claim 15, wherein the electronic device comprises

a mobile phone.
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17.  The electronic device of claim 15, wherein the at least one processor is
configured to provide a spatially expanded subset of characters to the touchscreen display

device by providing a magnified spatially expanded subset of characters.

18.  The electronic device of claim 15, wherein the touch-sensitive component
receives the input gesture by receiving an input gesture associated with selecting an

insertion point in the text string to edit the text string.

19.  The electronic device of claim 15, wherein the at least one processor is
configured to identify the subset of characters by using the input gesture to identify a

region in the text string that includes the subset of characters.

20.  The electronic device of claim 15, wherein the touchscreen display device
provides the spatially expanded subset of characters by modifying display of at least one
portion of the text string outside of the subset of characters by:

visually truncating the at least one portion of the text string; or

visually shrinking the at least one portion of the text string.
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