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(57) Abréegée/Abstract:

A method comprises: determining that an overlay Is to be displayed at a predetermined area on a touch-sensitive display, the
overlay being operable to be closed In response to a user providing a touch Input at predetermined location within the
predetermined area of the overlay; detecting the presence of a digit proximate to a surface of the touch-sensitive display;
determining a digit location, the digit location being a location on the surface of the touch-sensitive display to which the digit is
proximate; comparing the digit location with the predetermined location; and if the digit location corresponds to the predetermined
location, modifying the operation of the overlay so as to prevent closure of the overlay in response to a touch input provided at the
predetermined location.
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(87) Abstract: A method comprises: determining that an overlay 1s to be
displayed at a predetermined area on a touch-sensitive display, the overlay

being operable to be closed in response to a user providing a touch input at
predetermined location within the predetermined area of the overlay; de-

9 tecting the presence of a digit proximate to a surface of the touch-sensitive
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display; determining a digit location, the digit location being a location on
N the surface of the touch-sensitive display to which the digit 1s proximate;
comparing the digit location with the predetermined location; and if the
digit location corresponds to the predetermined location, moditying the op-
eration of the overlay so as to prevent closure of the overlay in response to
a touch input provided at the predetermined location.
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Overlay Handling

Field

The present invention relates to methods, non-transitory memory mediums and

electronic devices tor handling overlays that are to be displayed on a display.

Background

User intertaces such as touchscreens have become commonplace since the
emergence of the electronic touch intertace. Touchscreens have become tamiliar in
retail settings, on point of sale systems, on smart phones, on automated teller
machines (ATMs), and on personal digital assistants (PDAs). The popularity ot
smart phones, PDAs, and other types ot handheld electronic device has resulted in

an increased demand for touchscreens.

Summary

A tirst aspect ot this specitication describes a method comprising: determining that
an overlay is to be displayed at a predetermined area on a touch-sensitive display,
the overlay being operable to be closed in response to a user providing a touch
input at predetermined location within the predetermined area ot the overlay;
detecting the presence ot a digit proximate to a surtace ot the touch-sensitive
display; determining a digit location, the digit location being a location on the
surtace ot the touch-sensitive display to which the digit i1s proximate; comparing the
digit location with the predetermined location; and it the digit location corresponds
to the predetermined location, moditying the operation of the overlay so as to
prevent closure ot the overlay in response to a touch input provided at the

predetermined location.

A second aspect of this specification describes a non-transitory computer-readable
storage medium having stored thereon computer-readable code, which, when
executed by computing apparatus, causes the computer apparatus: to determine that
an overlay is to be displayed at a predetermined area on a touch-sensitive display,
the overlay being operable to be closed in response to a user providing a touch
input at a predetermined location within the predetermined area ot the overlay; to

detect the presence ot a digit proximate to a surtace of the touch-sensitive display;
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to determine a digit location, the digit location being a location on the surtace of
the touch-sensitive display to which the digit is proximate; to compare the digit
location with the predetermined location; and it the digit location corresponds to
the predetermined location, to modity the operation ot the overlay so as to prevent
closure of the overlay in response to a touch input provided at the predetermined

location.

A third aspect ot this specification describes an electronic device comprising at least
one processor contigured, under the control ot machine-readable code: to
determine that an overlay 1s to be displayed at a predetermined area on a touch-
sensitive display, the overlay being operable to be closed in response to a user
providing a touch input at a predetermined location within the predetermined area
ot the overlay; to detect the presence of a digit proximate to a surtace ot the touch-
sensitive display; to determine a digit location, the digit location being a location on
the surtace ot the touch-sensitive display to which the digit 1s proximate; to
compare the digit location with the predetermined location; and 1t the digit location
corresponds to the predetermined location, to modity the operation of the overlay
so as to prevent closure of the overlay in response to a touch input provided at the

predetermined location.

This spectfication also describes apparatus comprising: means for determining that
an overlay is to be displayed at a predetermined area on a touch-sensitive display,
the overlay being operable to be closed in response to a user providing a touch
input at predetermined location within the predetermined area of the overlay; means
for detecting the presence ot a digit proximate to a surtace ot the touch-sensitive
display; means for determining a digit location, the digit location being a location on
the surtace of the touch-sensitive display to which the digit 1s proximate; comparing
the digit location with the predetermined location; and it the digit location
corresponds to the predetermined location, means tor moditying the operation ot
the overlay so as to prevent closure ot the overlay in response to a touch input

provided at the predetermined location.

The methods described herein may be caused to be pertormed by computing

apparatus executing computer-readable code.
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Another aspect of this specification describes a method comprising: determining that
an 1mage 1s to be displayed at a predetermined area on a touch-sensitive display, an
actton being performed 1n response to a user providing a touch input at a
predetermined location within the predetermined area; responding to the determination
that an 1image 1s to be displayed at the predetermined area on the touch-sensitive display
by detecting whether a digit 1s proximate to a surface of the touch-sensitive display; if
the digit 1s proximate the surface of the touch-sensitive display, determining a digit
location, the digit location being a location on the surface of the touch-sensitive display
to which the digit 1s proximate; comparing the digit location with the predetermined
location; and responding to a determination that the digit location corresponds to the
predetermined location by modifying the operation of the 1mage so as to prevent the
action being performed 1n response to a user providing a touch input at the

predetermined location.

Another aspect of this specification describes a non-transitory computer-readable
storage medium having stored thereon computer-readable code, which, when executed
by computing apparatus, causes the computer apparatus: to determine that an image is
to be displayed at a predetermined area on a touch-sensitive display, an action being
performed in response to a user providing a touch mnput at a predetermined location
within the predetermined area; to respond to the determination that an image is to be
displayed at a predetermined area on the touch-sensitive display by detecting whether a
digit 1s proximate to a surface of the touch-sensitive display; if the digit is proximate the
surface of the touch-sensitive display, to determine a digit location, the digit location
being a location on the surface of the touch-sensitive display to which the digit is
proximate; to compare the digit location with the predetermined location; and to
respond to a determination that the digit location corresponds to the predetermined
location by modifying the operation of the image so as to prevent the action being

performed in response to a user providing a touch input at the predctermined location.
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Another aspect of this specification describes an apparatus comprising at least one
processor configured, under the control of machine-readable code, to cause the
apparatus: to determine that an image 1s to be displayed at a predetermined area on a
touch-sensitive display, an action being performed 1n response to a user providing a
touch mput at a predetermined location within the predetermined area; to respond to
the determination that an image 1s to be displayed at a predetermined area on the
touch-sensitive display by detecting whether a digit 1s proximate to a surface of the
touch-sensitive display; 1t the digit 1s proximate the surface ot the touch-sensitive
display, to determine a digit location, the digit location being a location on the surface
of the touch-sensitive display to which the digit is proximate; to compare the digit
location with the predetermined location; and to respond to a determination that the
digit location corresponds to the predetermined location by modifying the operation of
the 1mage so as to prevent the action being performed in response to a touch mnput

provided at the predetermined location.

Another aspect of this specification describes an apparatus comprising: means for
determining that an 1image is to be displayed at a predetermined area on a touch-
sensitive display, an action being performed in response to a user providing a touch
input at a predetermined location within the predetermined area; means for responding
to the determination that an 1image 1s to be displayed at a predetermined area on the
touch-sensitive display by detecting whether a digit 1s proximate to a sutface of the
touch-sensitive display; if the digit 1s proximate the surface of the touch-sensitive
display, means for determining a digit location, the digit location being a location on the
surtace of the touch-sensitive display to which the digit 1s proximate; means for
comparing the digit location with the predetermined location; and means for
responding to a determination that the digit location corresponds to the predetermined
location by moditying the operation of the image so as to prevent the action being

performed 1n response to a user providing a touch mput at the predetermined location.

The term “digit” 1s intended to include within its scope, a finger, a thumb, a stylus or

any other member for applying a touch input to a touch sensitive panel.

The terms “proximate to” and “near to’” are intended to include also “in contact with”.
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Brief Description of the Drawings

For a more complete understanding of exemplary embodiments of the present
invention, reference is now made to the following description taken in connection with

the accompanying drawings in which:

Figure 1 1s a schematic block diagram of apparatus according to exemplary
embodiments of the present invention;

Figure 2 1s an electronic device comprising the apparatus of the example of Figure 1;
Figure 3A 1s a flow chart dlustrating an operation according to a first exemplary
embodiment of the invention;

Figure 3B 1s a flow chart illustrating an alternative operation according to the first
exemplary embodiment of the invention;

Figures 4A to 4C show the electronic device of the example of Figure 2 at various
stages throughout the operations described with reference to the examples of Figures 3
A and 3B;

Figure 5A 1s a flow chart illustrating an operation according to a second exemplary
embodiment of the invention;

Figure 5B 1s a flow chart tllustrating an alternative operation according to a second
exemplary embodiment of the invention;

Figures 6A to 6C show the electronic device of the example of Figure 2 at vartous
stages throughout the operations described with reference to the examples of Figure 5A
and 5B;

Figure 7 1s a tlow chart illustrating an operation according to the third exemplary
embodiment of the invention;

Figure 7B 1s a flow chart illustrating an alternative operation according to the third

exemplary embodiment of the invention; and
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Figures 8A to 8C show the electronic device ot Figure 2 at various stages

throughout the operations described with reference to the examples ot Figure 7A

and 7B.

Detailed Description of the Drawings
In the description and drawings, like reterence numerals reter to like elements

throughout.

Figure 1 1s a schematic block diagram ot apparatus 1 according to exemplary
embodiments of the present invention. The apparatus 1 comprises a display panel
10 overlaid by a touch-sensitive panel 12 to torm a touchscreen 10, 12. The display
panel 10 may be of any suitable type. For example, the display panel 10 may
comprise an OLED display, an LCD display, an e-ink display, or any other type ot
display.

The touch-sensitive panel 12 1s operable to detect the presence of a tinger, thumb,
or stylus proximate to, or near to, the surtace ot the touch-sensitive panel 12.
Suitable types of touch-sensitive panel 12 include projected capacitance touch-
sensitive panels. The operation ot such touch-sensitive panels 1s well known in the
art, and so a detailed explanation thereot 1s not provided. According to some
exemplary embodiments, it may be determined that a finger, thumb, or stylus is
proximate to the surtace of the touch-sensitive panel, based on a magnitude ot a
change in a signal received tfrom the touch-sensitive panel 12 as the tinger, thumb or
stylus 1s brought near to the surtace. Thus, the signal when a finger is not
proximate to the surtace may be compared with the signal recetved as a finger is
brought close to the surtace. When signal is detected to have changed by a
predetermined amount, it may be determined that the finger is proximate to the
surtace. In the example ot projected capacitive touch-sensitive panels, the
magnitude of the signal received may be dependent on, tor example, one or more
otf: the distance of the finger, thumb or stylus trom the surtace ot the panel; the size
ot the finger, thumb, the temperature and the properties ot the touch sensitive
panel. It will be appreciated that other types ot touch-sensitive panels, tor example

intfrared touch-sensitive panels, may also be suitable.
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The apparatus 1 also comprises a controller 14. The controller 14 1s contigured to
provide signals tor controlling the output ot the display panel 10. The controller 14
is contigured also to receive signals from the touch-sensitive panel 12 indicating the
presence of a finger or stylus in contact with, or near to, the surtace ot the touch-
sensitive panel 12. The controller 14 1s contigured also to control other
components of the apparatus 1, including the display panel 10, based on the signals

recetved from the touch-sensitive panel 12.

The controller 14 may comprise one or more processors or microprocessors 14A
operating under the control of computer readable code stored on a non-transitory
memory medium 16, such as RAM or ROM. The controller 14 may in addition

comprise one or more application-specitic integrated circuits (ASICs).

Figures 2A and 2B show an electronic device 2 according to exemplary
embodiments ot the present invention. The electronic device 2 comprises the
apparatus of the example ot Figure 1. In this example, the electronic device 2 1s a
mobile phone. According to alternative embodiments, the electronic device may be
a touchscreen device ot another type, tor example a personal digital assistant

(PDA), a touchscreen laptop, or a positioning device (e.g. a GPS module).

The controller 14 (not visible in Figures 2A and 2B) 1s operable to cause selectable
icons and images to be displayed on the touchscreen. Each of the icons has an
action assoctated with it. The controller 14 1s contigured to be responsive to signals
received from the touch-sensitive panel 12 indicating that a touch input has been
received at a location corresponding to a location ot one to the selectable icons to

cause an action associated with the selected icon to be pertormed.

In the example ot Figures 2ZA and 2B, an array of selectable icons 20 1s displayed on
the touchscreen 10, 12. The array may constitute, for example, a menu for allowing
users to select tor execution by the controller 14 applications stored on the memory

medium 16 (not visible in Figures 2A and 2B).
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The controller 14 1s operable also to cause a dialogue box 22 to be displayed at a
predetermined area on the touch screen 10, 12. The controller 14 1s operable to
cause the dialogue box 22 to be overlaid on top of the images or icons that are
currently being displayed on the touchscreen 10, 12. Thus, the dialogue box 22 may

be termed “an overlay”.

The predetermined area at which the dialogue box 22 1s displayed may be termed an
“overlay area”. An exemplary dialogue box 22 can be seen in Figure 2B. The
dialogue box 22 may include information ot importance to the user. In Figure 2B,
the dialogue box 22 indicates that the battery (not shown) ot the electronic device 2
is low in charge. It will be understood that other messages may instead be
displayed. In the example of Figure 2B, the overlay area on which the dialogue box
is displayed 1s in a central region ot the touchscreen 10, 12. It will be appreciated
that, according to alternative embodiments, the overlay area may be at ditterent on

the touchscreen 10, 12, for example a top region or a bottom region.

The controller 14 1s operable to cause the dialogue box 22 to be closed or shut
down, in response to receiving signals from the touchscreen 10, 12 indicating that a
touch input has been received at a predetermined location within the overlay area.
As such, once a user has read the message displayed on the dialogue box 22, they
can cause the dialogue box 22 to be closed by providing a touch input at the

predetermined location.

According to some exemplary embodiments, the dialogue box 22 may be closable in
response to a touch input recetved at any location within the entire overlay area 22.
In other embodiments, the dialogue box 22 may be caused to be closed in response
to receiving a touch input at any location within a selectable sub-area (not shown)
ot the overlay area. The sub-area may correspond to, tor example an “OK” or
“Cancel” button. In other embodiments, the dialogue box 22 may be caused to be
closed 1n response to receiving a touch input at any location within a plurality of
selectable sub-areas provided within the overlay area. Each of the plurality ot sub-

areas may correspond to a different selectable option to the user, for example “Yes”

and “No”.
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The exemplary embodiments described below are described primarily within a context
wherein the controller 14 causes the dialogue box 22 to be closed 1n response to a

received touch mput at any location within the entire overlay area.

A first exemplary embodiment of the invention will now be described with reterence to
the example of Figures 3A and 3B and Figures 44, 4B and 4C. Figures 3A and 3B are

flow charts illustrating an operation according to the first exemplary embodiment of the
invention. Figures 4A to 4C show the electronic device 2 of the example of Figure 2 at

various stages throughout the operation described with reference to the example ot

Figures 3A and 3B.

In Figure 4A, a user s in the process of using their finger 41 to provide a touch input
so as to select one of the icons 20 displayed on the touchscreen 10, 12. Prior to the
user actually applying a touch input, the controller 14, in step S1 of Figures 3A and 3B,
determines that a dialogue box is to be displayed at the overlay area. The overlay area
40 at which the dialogue box 1s to be displayed 1s depicted in Figure 4B by the

rectangular box having a dashed perimeter.

Next, 1n step S2, the controller 14 determines, based on signals received from the
touch-sensitive panel 12, 1f a finger 41 1s proximate to the surtface ot the touchscreen
10, 12. If 1t 1s determined that a finger 41 1s not proximate to the surface of the

touchscreen 10, 12, the operation proceeds to step S3.

In step S3, the dialogue box 22 is displayed in an unmodified manner at the area 40 of

the touch screen 10, 12.

If, however, it 1s determined 1n step S2, that a finger 41 1s present near the surface of
the touchscreen 10, 12 (as 1s the case in Figure 4B due to the using being in the process

of selecting an 1con 20), the operation proceeds to step S4.

In step S4, the controller 14 determines, based on signals received from the touch-

sensitive panel 12, a location on the touchscreen 10, 12 to which the finger 41 1s
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2

most proximate. This location may be termed the “tinger location”. The finger
location may comprise a single point or alternatively may comprise an area. In the
example of Figure 4B, the tinger location 42 comprises an area and is depicted by a
circle 42 having a dashed perimeter. The area may be detined by a central location

and a radius, tor instance.

Next in step S5, the controller determines 1f the finger location 42 corresponds to
the overlay area 40 at which the dialogue box 22 is required to be displayed. The
finger location 42 and the overlay area 40 may be determined to correspond it the
finger location 42 s entirely within, or, when the tinger location 42 is itselt an area
(as 1s the case in Figure 4B), 1s overlapping with the overlay area 40. According to
some exemplary embodiments, the finger location 42 and the overlay area 40 also
may be determined to be corresponding if the finger location 42 is entirely outside,

but near to (for example within 5mm of) the overlay area 40.

It will be understood that, according to alternative embodiments wherein the
dialogue box 22 comprises one or more selectable sub-areas, step S5 may instead
comprise determining if the tinger location 42 corresponds to one of the one or
mortre selectable sub-areas provided within the overlay area 40. The finger location
42 and the one of the one or more selectable sub-areas provided within the overlay
area 40 may be determined to correspond it the tinger location 42 is entirely within,
or, when the tinger location 42 is itselt an area (as 1s the case in Figure 4B), 1s
overlapping with the one ot the one or more sub-areas. According to some
exemplary embodiments, the tinger location 42 and the one ot the one or more sub-
areas also may be determined to be corresponding it the tinger location 42 1s

entirely outside, but near to (for example within 5mm ot) the sub-area 40.

If, in step S5, it is determined that the finger location 42 does correspond to the

overlay area 40 (as 1s the case in Figure 4B), the operation proceeds to step SO6.

In step S6, the controller 14 determines a second area, the second area being an area

on the touchscreen 10, 12 that does not correspond to the tinger location 42.
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Next, in step S7, the controller 14 causes the dialogue box 22 to be displayed at the

second location. Figure 4C shows the dialogue box 22 being displayed at the

second location.

If, in step S5, it is determined that the tinger location 42 does not correspond to the
overlay area 40 ot the dialogue box 22, the operation proceeds to step S3, in which

the dialogue box 22 is displayed at the overlay area 40 ot the touchscreen 10, 12.

According to some exemplary embodiments, the dialogue box 22 is displayed
initially at the overlay area 40 tor a short period, tor example less than 1 second.
During this short period, the controller 14 disables the operability ot the dialogue
box 22 to be closed in response to a received touch input. Next, following expiry
ot the short period, an animation showing the dialogue box 22 being moved tfrom
the overlay area 40 to the second area 1s displayed on the touchscreen 10, 12. This
may appear to the user as if the dialogue box 22 1s escaping the uset’s finger, and
may improve the overall user experience. When the dialogue box 22 arrives at the
second area, the controller re-enables the operability of the dialogue box 22 to be

closed in response to a received touch input.

According to some exemplary embodiments, the second area may be a pre-
determined area. FFor example, the second area may be an area next to the
predetermined area. Alternatively, the second area may be selected trom a plurality
ot ditterent overlay areas. The selection as to on which ot the plural overlay areas
the dialogue box should be displayed may be made on the basis of whether the
overlay areas are overlapping with any images, icons or text currently being
displayed on the display panel. The plurality ot overlay areas may be prioritized. As
such, 1t an overlay area having the highest priority 1s unavailable because, tor
example, 1t corresponds to an area in which tmages are being displayed, the

controller 14 instead selects the overlay area having the second highest priority, it

that area 1s itself available.

The above described operations result in the user being prevented from accidently

closing a dialogue box 22 when attempting to provide a touch input tor a purpose
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other than to close the dialogue box 22, tor example, such as to select an 1con from a
menu, ot to provide a response to, or to shut down, a dialogue box that 1s already being
displayed on the touchscreen 10, 12. This 1s achieved by moving the dialogue box to a

position away from the digit.

According to some alternative exemplary embodiments, the apparatus of Figure 1 may
perform an operation as depicted in Figure 3B. The exemplary operation of Figure 3B
differs from that mn Figure 3A in that it includes an additional step, S1B, between steps
S1 and S2. Step S1B comprises the controller 14 determining whether it 1s expected
that a touch input will be recerved soon. This may comprise determining, based on
applications being executed by the device 2, whether the user 1s currently performing a
task that 1s not yet completed. The task may include, tor example, text or number
entry. Thus, if a keyboard or keypad 1s currently being displayed on the display to allow
text or number entry, the controller 14 may determine that another touch mnput 1s
expected to be recetved. Other such tasks include an installation-, or other type of,
wizard being executed on the device. If it 1s determined 1n step S1B that a touch mnput
1s expected to be recerved soon, the operation proceeds to step S2. If, instead, 1t 1s
determined that a touch mput s not expected to be recetved soon, the operation

proceeds to step S3.

A second exemplary embodiment of the invention will now be described with reference
to Figures 5A and 5B and Figures 6A, 6B and 6C. Figures 5A and 5B are flow charts
illustrating an operation according to the second exemplary embodiment of the
invention. The examples of Figures 6A to 6C show the electronic device of the
example of Figures 2\ and 2B at various stages throughout the operation described

with reference to the example of Figures 5A and 5B.

In Figure 6A, a user 1s 1n the process of using their finger 41 to provide a touch mnput
so as to select one of the icons 20 displayed on the touchscreen 10, 12. Prior to the
user actually applying a touch input, the controller 14, in step 11 of Figures 5A and 5B,
that a dialogue box 22 1s to be displayed at the overlay area 40. The overlay area 40 of

the touchscreen 10, 12 at which the dialogue box 22 1s required to
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be displayed is depicted in Figure 6B by the rectangular box having a dashed

perimetet.

In step T2, the controller 14 determines, based on signals received trom the touch-
sensitive panel 12, if a tinger 41 1s proximate to the surtace ot the touchscreen 10,
12. It it is determined that a finger 41 is not proximate to the surtface of the

touchscreen 10, 12, the operation proceeds to step T3.

In step T3, the dialogue box 22 1s displayed in an unmoditied manner at the overlay

area 40.

If, however, it is determined in step T2, that a finger 41 1s present near the surtace
ot the touchscreen 10, 12 (as is the case in Figure 6B due to the using being in the

process of selecting an icon 20), the operation proceeds to step T4.

In step T4, the controller 14 determines, based on signals received trom the touch-
sensitive panel 12, a location on the touchscreen 10, 12 to which the tinger 41 1s
most proximate. This location may be termed the “tinger location”. The tinger
location may comprise a single point or alternatively may comprise an area. In
Figure 6B, the tinger location 42 comprises an area and 1s depicted by a circle 42
having a dashed perimeter. The area may be detined by a central location and a

radius, for instance.

Next in step T5, the controller determines i1t the tinger location 42 corresponds to
the overlay area 40 at which the dialogue box 22 is required to be displayed. The
finger location 42 and the overlay area 40 may be determined to correspond it the
finger location 42 s entirely within, or, when the tinger location 42 is itselt an area
(as 1s the case in Figure 6B), 1s overlapping with the overlay area 40. According to
some exemplary embodiments, the finger location 42 and the overlay area 40 also
may be determined to be corresponding if the finger location 42 is entirely outside,

but near to (for example within 5mm of one another) the overlay area 40.



10

15

20

25

30

CA 02785016 2012-06-19

WO 2011/077308 PCT/IB2010/055669

- 12 -

It will be understood that, according to alternative embodiments wherein the
dialogue box 22 comprises one or more selectable sub-areas, step T5 may instead
comprise determining if the tinger location 42 corresponds with one ot the one or
mortre selectable sub-areas provided within the overlay 22. The tinger location 42 and
the one ot the one or more selectable sub-areas provided within the overlay area 40
may be determined to correspond if the finger location 42 1s entirely within, or,
when the tinger location 42 is itselt an area (as 1s the case in Figure 4B), 1s
overlapping with the one ot the one or more sub-areas. According to some
exemplary embodiments, the tinger location 42 and the one ot the one or more sub-
areas also may be determined to be corresponding it the tinger location 42 1s

entirely outside, but near to (for example within 5mm ot) the sub-area 40.

If, in step T5, it is determined that the finger location 42 does correspond to the

overlay area 40 (as is the case in the example of Figure 4B), the operation proceeds

to steps T6 and T7.

In step T0, the controller 14 causes the dialogue box 22 to be displayed at the
overlay area 40. Substantially simultaneously with step T6, in step T7, the controller
14 disables the operability ot the dialogue box 22 to be closed or shut down in
response to a received touch input. Thus, a touch input within the overlay area 40
(or sub-area 1f applicable) ot the dialogue box 22 does not cause the dialogue box 22

to be closed.

Next, the operation proceeds to step T8. In step T8, the controller 14 determines,
based on signals recetved from the touchscreen 10, 12, if the tinger 41 1s still near to

the surtace ot the touchscreen 10, 12.

If, in step T8, it is determined that the finger 41 is still near to the surtace of the
touchscreen 10, 12, the operation returns to step 17, in which the controller 14
maintains the disability ot the dialogue box 22 to be closed in response to a received
touch input. Figure 6C shows the dialogue box 22 being displayed at the overlay

area 40, but having its responsiveness to a touch input to be shut down temporarily

disabled.
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If, in step T8, 1t 1s determined that the finger 41 1s no longer near to the surtace of
the touchscreen 10, 12, the operation proceeds to step 19. In step 19, the
controller 14 re-enables the operability of the dialogue box 22 to be closed 1n

response to a recetved touch input.

[f, in step T5, it 1s determined that the tinger location 42 does not correspond to
the overlay area 40 of the dialogue box 22, the operation proceeds to step T3, in

which the dialogue box 22 1s displayed at the overlay area 40 ot the touchscreen 10,
12.

The exemplary operations described with reference to Figures 5A and 5B and 6A to 6C
prevent the user from accidently closing a dialogue box 22 when attempting to provide
a touch wnput for a purpose other than to close the dialogue box 22, tor example, such
as to select an 1con from a menu, or to provide a response to, or to shut down, a
dialogue box that 1s already being displayed on the touchscreen 10, 12. This 1s achieved
by preventing the dialogue box being closable until the digit is removed from near the

touchscreen.

According to some alternative exemplary embodiments, the apparatus of Figure 1
may perform an operation as depicted in I'igure 5B. The exemplary operation of
Figure 5B differs from that in Figure 5A 1n that it includes an additional step T1B
between steps Tl and 12. Step TIB comprises the controller 14 determining
whether it 1s expected that a touch mput will be recerved soon. This may comprise
determining, based on applications being executed by the device 2, whether the user
15 currently performing a task that 1s not yet completed. The task may imclude, for
example, text or number entry. Thus, if a keyboard or keypad 1s currently being
displayed on the display to allow text or number entry, the controller 14 may
determine that another touch input 1s likely to be received. Other such tasks
include, for example, an mnstallation, or other type of, wizard being executed on the
device. If it is determined in step TIB that a touch mnput 1s expected to be received

soon, the operation proceeds to step T2. If, instead, it 1s determined that a touch mput

ts not expected to be recetved soon, the operation proceeds to step T3.
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A third exemplary embodiment of the invention will now be described with reference
to Figures 7A and 7B and Figures 8A, 8B and 8C. Figures 7A and 7B are flow charts
illustrating an operation according to the third exemplary embodiment of the invention.
Figures 8A to 8C show the electrontc device of Figures 2A and 2B at various stages

throughout the operation described with reference to Figures 7A and 7B.

In Figure 8A, a user is in the process of using their finger 41 to provide a touch input
so as to select one of the 1cons 20 displayed on the touchscreen 10, 12. Prior to the
user actually applying a touch input, the controller 14, in step U1 of Figures 7A and 7B,
determines that a dialogue box 22 is to be displayed at the overlay area 40. The ovetlay
area 40 of the touchscreen 10, 12 at which the dialogue box 22 1s to be displayed 1s
depicted in Figure 8B by the rectangular box 40 having a dashed perimeter.

In step U2, the controller 14 determines, based on signals recetved from the touch-
sensitive panel 12, if a finger 41 1s proximate to the surface of the touchscreen 10, 12.
[f 1t is determined that a finger 41 1s not proximate to the surface of the touchscreen 10,

12, the operation proceeds to step U3.

In step U3, the dialogue box 22 1s displayed in an unmodified manner at the overlay

area 40.

[f, however, 1t 1s determined 1n step U2, that a finger 41 1s present near the surface ot
the touchscreen 10, 12 (as 1s the case 1 Figure 8B due to the using being in the process

of selecting an icon 20), the operation proceeds to step U4.

In step U4, the controller 14 determines, based on signals received from the touch-
sensitive panel 12, a location on the touchscreen 10, 12 to which the fmger 41 1s most
proxtmate. This location may be termed the “finger location”. The finger location may
comprise a single pomt or alternatively may comprise an area. In Figure 8B, the finger
location 42 comprises an area and 1s depicted by a circle 42 having a dashed perimeter.

The area may be defined by a central location and a radus, for instance.
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Next 1in step U5, the controller determines if the finger location 42 corresponds to
the overlay area 40 at which the dialogue box 22 1s to be displayed. The finger
location 42 and the overlay area 40 may be determined to correspond if the finger
location 42 1s entirely within, or, when the finger location 42 1tself 1s an area (as 1s
the case in Figure 8B), is overlapping with the overlay area 40. According to some
exemplary embodiments, the finger location 42 and the overlay area 40 also may be
determined to be corresponding if the finger location 42 1s entirely outside, but near

to (for example within 5mm of) the overlay area 40.

It will be understood that, according to alternative embodiments wherein the
dialogue box 22 comprises one or more selectable sub-areas, step U5 may instead
comprise determining if the finger location 42 corresponds with one of the one or
more selectable sub-areas provided within the overlay area 40. The finger location
42 and the one of the one or more selectable sub-areas provided within the overlay
area 40 may be determined to correspond if the finger location 42 is entirely within,
or, when the finger location 42 is itselt an area (as 1s the case in Figure 8B), 1s
overlapping with the one of the one or more sub-areas. According to some
exemplary embodiments, the tinger location 42 and the one of the one or more sub-
areas also may be determined to be corresponding 1f the finger location 42 1s

entirely outside, but near to (for example within Smm ot) the sub-area 40.

If, in step U5, 1t 1s determined that the finger location 42 does correspond to the
overlay area 40 (as is the case in Figure 8B), the operation proceeds to step U6. In

step UG, the act of displaying the dialogue box 22 is mhibited.

Next, the operation proceeds to step U7. In step U7, 1t 1s determined whether the

finger 41 1s still near to the surface of the touchscrecen 10, 12.
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It in step U7, it 1s determined that the finger 41 1s still near to the surface of the
touchscreen 10, 12, the operation returns to step U6, in which the controller 14

continues to inhibit the act ot displaying the dialogue box 22.

According to alternative exemplary embodiments, there may be a time limit on the
duration tor which the act of displaying a dialogue box 22 can be inhibited. For
example, some types of dialogue box, for example those including critical error
messages, may be such that they cannot be inhibited trom being displayed tor any
duration. Other types ot dialogue box may be allowed to be inhibited tfrom being
displayed, but only tor a predetermined duration. In these embodiments, in step
U1, when determining that a dialogue box is to be displayed, the controller 14 may
also determine, based on parameter of the dialogue box, a dialogue box type or an
allowed duration tor which display ot the dialogue box 22 may be inhibited. Based
on the parameter, the controller 14 may determine that the dialogue box 22 must be
displayed immediately, 1.e. that the dialogue box 22 cannot be inhibited tfrom being
displayed, or that display ot the dialogue box 22 may be inhibited only tor a
predetermined duration. If it is determined that the dialogue box 22 must be
displayed immediately, the operation may proceed trom step U1 directly to step U3.
It it is determined that display of the dialogue box 22 can be inhibited only for a
predetermined duration, in step U7, in addition to determining it a the finger 42 is
still proximate to the surtace ot the touchscreen 10, 12, the controller 14 may also
compare a time tor which the dialogue box 22 has been inhibited from being
displayed with the predetermined duration. If the time tor which the dialogue box
22 has been inhibited trom being displayed is greater than or equal to the

predetermined duration, the operation may proceed directly to step US.

If, in step U8, it is determined that the tinger 41 is no longer near to the surface of
the touchscreen 10, 12, the operation proceeds to step U8, in which the controller
14 displays the dialogue box 22 at the overlay area 40 in an unmoditied manner.
Figure 8C shows the dialogue box 22 being displayed at the overlay area 40

following removal of the user’s finger 41.
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If, in step U5, 1t 1s determined that the finger location 42 does not correspond to
the overlay area 40 of the dialogue box 22, the operation proceeds to step U3, 1n

which the dialogue box 22 1s displayed at the overlay area 40 of the touchscreen 10,

12.

The exemplary operations described with reference to the examples of Figures 7A and
/B and 8A to 8C prevent the user from accidently closing a dialogue box 22 when
attempting to provide a touch mnput for a purpose other than to close the dialogue box
22, tor example, such as to select an 1con from a menu, or to provide a response to, or
to shut down, a dialogue box that 1s already being displayed on the touchscreen 10, 12.
This 1s achieved by inhibiting the display of the dialogue box until after the digit has

been removed from near the touchscreen.

According to some alternative exemplary embodiments, the apparatus of Figure 1
may perform an operation as depicted 1n Figure 7B. The exemplary operation of
Figure 7B ditfers from that in Figure 7A 1n that 1t includes an additional step, U1B,
between steps Ul and U2. Step UIB comprises the controller 14 determining
whether it 1s expected that a touch mnput will be recetved soon. This may comprise
determining, based on applications being executed by the device 2, whether the user
1s currently performing a task that is not yet completed. The task may include, for
example, text or number entry. Thus, if a keyboard or keypad 1s currently being
displayed on the display to allow text or number entry, the controller 14 may
determine that another touch mput is likely to be recerved. Other such tasks
include, for example, an mstallation- or other type of wizard being executed on the
device. If it 1s determined in step UIB that a touch mput 1s expected to be recetved
soon, the operation proceeds to step U2. If, instead, 1t 1s determined that a touch

input 1s not expected to be recewved soon, the operation proceeds to step U3.

In each of the above exemplary operations, the behaviour of the dialogue box 22 1s
modified if it 1s determined that the user's finger 41 1s near to the surface of the
touchscreen 10, 12 at a location cotresponding to the overlay area 40. It will be

understood, however, that the controller 14 determines that the user's finger 41 is
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near to the surtace of the touchscreen 10, 12 also when the tinger 41 is actually in

contact with the surtace ot the touchscreen 10, 12, i.e. that ‘near’” includes touching.

In each ot the above examples, the touch input, or near-touch input is provided by
a user’s tfinger 41. It will be appreciated, however, that the user may instead use
their thumb, a stylus or any other suitable member in order to provide touch inputs

to the touchscreen 10, 12.

It will be appreciated that the presence ot a tinger, thumb or stylus near to the
touch sensitive panel 12 may be detected in any suitable way. It will be appreciated
also that the touching by a tinger, thumb or stylus on the touch sensitive panel 12

may be detected in any suitable way.

It should be realized that the toregoing embodiments should not be construed as
limiting. Other variations and moditications will be apparent to persons skilled in
the art upon reading the present application. Moreover, the disclosure of the
present application should be understood to include any novel teatures or any novel
combination ot teatures either explicitly or implicitly disclosed herein or any
generalization thereot and during the prosecution ot the present application or ot
any application derived theretrom, new claims may be tormulated to cover any such

features and/or combination of such features.
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What 1s claimed 1s:

1. A method comprising:

determining that an 1image 1s to be displayed at a predetermined area on a
touch-sensitive display, an action being performed 1n response to a user
providing a touch input at a predetermined location within the predetermined
area;

responding to the determination that an 1mage is to be displayed at the
predetermined area on the touch-sensitive display by detecting whether a digit 1s
proximate to a surface of the touch-sensitive display;

if the digit 1s proximate the surface of the touch-sensitive display,
determining a digit location, the digit locatton being a location on the surface of
the touch-sensitive display to which the digitr 1s proximate;

comparing the digit location with the predetermined location; and

responding to a determination that the digit location corresponds to the
predetermined location by modifying the operation ot the image so as to prevent
the action being performed 1n response to a user providing a touch mput at the

predetermined location.

2. The method of claim 1, further comprising:

determining a second location on the touch-sensitive display, the second
location being a location that does not correspond to the digit location, and
wherein modifying the operation of the image comprises causing the image to be

displayed at the second location,

3. The method of claim 2, further comprising:

causing the image initially to be displayed at the predetermined location;

and
causing an animation of movement of the image from the predetermined

location to the second location to be displayed on the touch-sensitive display.
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4. The method of claim 1, wherein modifying the operation of the image
comprises inhibiting display of the image and responding to a determination that
the digit 1s not proximate to the surface of the touch-sensitive display by causing

the 1mage to be displayed at the predetermined location.

5. The method of claim 1, wherein modifying the operation of the image
comprises disabling the operability to perform the action in response to the user
providing a touch 1nput at the predetermined location and responding to a
determination that the digit is not proximate to the surface of the touch-
sensitive display by re-enabling the operability to perform the action in response

to the user providing a touch input at the predetermined location.

6. The method of any one of claims 1 to 5, further comprising:

determining whether a touch input is expected to be received,

in response to determining that a touch input is expected to be received,
detecting the presence of the digit, determining the digit location, comparing the
digit location with the predetermined location, and if the digit location
corresponds to the predetermined location, modifying the operation of the
image so as to prevent the action being performed in response to a touch input
provided at the predetermined location; and

in tesponse to determining that a touch input is not expected to be

received, causing the image to be displayed at the predetermined area.

7. A non-transitory computer-readable storage medium having stored
thereon computer-readable code, which, when executed by computing apparatus,
causes the computer apparatus:

to determine that an 1mage is to be displayed at a predetermined area on a
touch-sensitive display, an action being performed in response to a user
providing a touch mput at a predetermined location within the predetermined

area;



CA 02785016 2014-09-30
_ 21 -

to respond to the determination that an image 1s to be displayed at a
predetermined area on the touch-sensitive display by detecting whether a digit 1s
proximate to a surface of the touch-sensitive display;

1f the digit 1s proximate the surface of the touch-sensitive display, to
determine a digit location, the digit location being a location on the surface of
the touch-sensitive display to which the digit 1s proximate;

to compare the digit location with the predetermined location; and

to respond to a determination that the digit location corresponds to the
predetermined location by modifying the operation of the image so as to prevent
the action being performed in response to a user providing a touch input at the

predetermined location.

8. The non-transitory computer-readable storage medium of claim 7,
wherein the computer-readable code, when executed by the computing
apparatus, causes the apparatus to determine a second location on the touch-
sensitive display, the second location being a location that does not correspond
to the digit location, and to modify the operation of the image by causing the

image to be displayed at the second location.

9. The non-transitory computer-readable storage medium of claim 8,
wherein the computer-readable code, when executed by the computing
apparatus, causes the apparatus:

to cause the image to be displayed initially at the predetermined location;
and

to cause an animation of movement of the image from the predetermined

location to the second location to be displayed on the touch-sensitive display.

10. The non-transitory computer-readable storage medium of claim 7,
wherein the computer-readable code, when executed by the computing
apparatus, causes the computing apparatus to inhibit displaying the image and to

respond to a determination that that the digit 1S not proximate to the surface of
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the touch-sensitive display by causing the image to be displayed at the

predetermined location.

11. The non-transitory computer-readable storage medium of claim 7,
wherein the computer-readable code, when executed by the computing
apparatus, causes the computing apparatus to disable the operability to perform
the action in response to the user providing a touch input at the predetermined
location of the image and to respond to a determination that the digit 1s not
proximate to the surface of the touch-sensitive display by re-enabling the
operability to perform the action in response to the user providing a touch input

at the predetermined location.

12, 'The non-transitory computer-readable storage medium of any one of
claims 7 to 11, wherein the computer-readable code, when executed by the
computing apparatus, causes the computing apparatus:

to determine whether a touch input is expected to be received;

in response to determining that a touch mput is expected to be received,
to detect the presence of the digit, to determine the digit location, to compare
the digit location with the predetermined location, and if the digit location
corresponds to the predetermined location, to modify the operation of the image
so as to the action being performed in response to a touch input provided at the
predetermined location; and

in response to determining that a touch input is not expected to be

received, to cause the image to be displayed at the predetermined area.

13. An apparatus comprising at least one processor configured, under the
control of machine-readable code, to cause the apparatus:

to determine that an 1mage 1s to be displayed at a predetermined area on a
touch-sensitive display, an action being performed in response to a user
providing a touch input at a predetermined location within the predetermined

area;
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to respond to the determination that an image 1s to be displayed at a
predetermined area on the touch-sensitive display by detecting whether a digit 1s
proximate to a surface of the touch-sensitive display;

tf the digit 1s proximate the surface of the touch-sensitive display, to
determine a digit location, the digit location being a location on the surface ot
the touch-sensitive display to which the digit is proximate;

to compare the digit location with the predetermined location; and

to respond to a determination that the digit location corresponds to the
predetermined location by modifying the operation of the image so as to prevent
the action being performed 1n response to a touch input provided at the

predetermined location.

14, The apparatus of claim 13, wherein the at least one processor 1s further
configured to determine a second location on the touch-sensitive display, the
second location being a location that does not correspond to the digit location,
and to modity the operation of the image by causing the image to be displayed at

the second location.

15. The apparatus of claim 14, wherein the at least one processor is further
contigured:

to cause the image 1nitially to be displayed at the predetermined location;
and

to cause an animation of movement of the image from the predetermined

location to the second location to be displayed on the touch-sensitive display.

16. The apparatus of claim 13, wherein the at least one processor is further
configured, under the control of machine-readable code, to cause the apparatus
to inhibit displaying the image and to respond to a determination that that the

digit 1s not proximate to the surface of the touch-sensitive display by causing the

image to be displayed at the predetermined location.
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17. The apparatus of claim 13, wherein the at least one processor 1s further
configured to disable the operability to perform the action 1n response to the
user providing a touch mput at the predetermined location and to respond to a
determination that the digit 1s not proximate to the surface of the touch-
sensitive display by re-enabling the operability to perform the action in response

to the user providing a touch 1nput at the predetermined location.

18.  The apparatus ot any one of claims 13 to 17, wherein the apparatus is a

mobile phone.

19. The apparatus any one of claims 13 to 18, wherein the at least one
processor 1s further configured:

to determine whether a touch input is expected to be received,;

in response to determining that a touch mput 1s expected to be received,
to detect the presence of the digit, to determine a digit location, to compare the
digit location with the predetermined location, and if the digit location
corresponds to the predetermined location, to modify the operation of the image
so as to prevent the action being performed in response to a touch input
provided at the predetermined location; and

in response to determining that a touch input is not expected to be

receved, to cause the image to be displayed at the predetermined area.

20. An apparatus comprising:

means for determining that an image 1s to be displayed at a
predetermined area on a touch-sensitive display, an action being performed in
response to a user providing a touch input at a predetermined location within
the predetermined area;

means for responding to the determination that an image is to be
displayed at a predetermined area on the touch-sensitive display by detecting

whether a digit 1s proximate to a surface of the touch-sensitive display,
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if the digit 1s proximate the surface of the touch-sensitive display, means
for determining a digit location, the digit location being a location on the surtace
of the touch-sensitive display to which the digit 1s proximate;

means for comparing the digit location with the predetermined location;
and

means for responding to a determination that the digit location
corresponds to the p‘redetermined location by moditying the operation of the
image so as to prevent the action being performed in response to a user

providing a touch input at the predetermined location.
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