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(57) Abstract: A method for determining a command
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USER INTERFACE FOR A TOUCH-SCREEN BASED COMPUTING DEVICE
AND METHOD THEREFOR

Field of the Invention

The present invention relates to a method for improving the usability of a user
interface (UT) of a touch-screen based computing device. The invention is applicable
to, but not limited to, user interface for mobile computing devices utilising a touch-

screen.

Background of the Invention

Touch-screen (sometimes referred to as touch-panel) displays are known for use in
electronic devices for various applications. Such displays show an image of a number
of character buttons or functional buttons. If a user touches the panel where one of
the buttons is shown an internal sensor detects that the user has selected that particular
button and indicates the selection to an internal electronic controller that executes a

corresponding function.

Touch-screen displays have been used mainly in applications such as automatic teller
machines, in which the users are the general public who may not be used to computer
operations. However, applications are emerging in which touch panel displays are
used to provide operations and functions equivalent to those obtained with a personal
computer keyboard or mouse pointer. For example, touch screen displays are known
which display icons, option keys or the like that are used, for example, to indicate
software programs or other functional applications which may be éelected torunona

digital processor of the device.

Touch-screen displays are predominantly used in computing devices or
microprocessor control devices comprising a user interface. Smaller versions of these
computing devices have found particular use in applications where the use of a full-
sized keypad or keyboard may be impractical or impossible. Touch-screen based

computing devices have also been used to improve the User Interface (UI) of devices
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in which the keypad is small and/or has a limited functionality. Touch-screen based
computing devices have also found great use in applications that require user input
from a menu-based format, as the user is able to quickly select menu options from a

range of displayed icons.

The screens of mobile/hand-portable computing devices are typically limited in size
by the nature of the device, e.g. a Personal Digital Assistant (PDA). Alternatively, the
screen size may be relatively large, as is found in some laptop personal computer (PC)
or PC tablet devices. In each case, the touch-screen is used to display a number of
icons, icons or text fields that are associated with some device functionality, such as a
text editor or a calendar application, for example. Hereafter, the term ‘icon’ will be
used to encompass icons, control elements, text fields, etc. of the image displayed to

represent a particular functionality of the touch-screen based device.

An icon is thus a “shortcut” to an application or function or further screen displaying
further options. For example, a user may activate the icon by touching an area of the
screen displaying the icon, which causcs the associated application to cxccute. Icons

may also be associated with some functionality of the computing device itself.

It is also known that text fields may also be associated with a specific application,
such as a text editor or browser. Alternatively, the text fields may activate a specific
functionality of an application that is already executing on the device. In this latter

case, the text field could be an item in a drop down menu, for example.

One problem with known touch-screen based computing devices is that the icons or
control elements or text fields tend to be ‘small’ with respect to the screen size and,
thus, difficult to activate by a user using a finger. In this case, it is quite common that
an attempt by the user to activate a specific function, or to select a specific menu
point, results in the wrong function being activated. The user must then de-activate or
disable this function before re-attempting to activate the desired operation. Such a

process is always time consuming and irritating to the user, and sometimes extremely
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so if the function activated by accident happens to be one that deletes a document or

closes a running application unexpectedly.

Furthermore, the touch screen display may be provided on a handset, e.g. for wireless
communications. This can cause difficulties in selecting buttons or icons on the touch
panel display since generally the buttons or icons have to be smaller and closer
together. Thus, in such applications, a stylus or like device is often employed to assist
the user to navigate through the program applications or options available, and to
enter data and provide control instructions via the touch panel. However, working
with a stylus is not ideal. The stylus has first of all to be retrieved to begin operation
using it. It may easily be mislaid or lost. Operation of the stylus on the touch screen

of the touch panel display has to be gentle to avoid damage to the touch screen.

Desirably, use of a stylus is avoided and displayed items for selection on the touch
panel display, e.g. buttons or icons, are selected by a user’s finger in at least some
applications of the device. However, since displayed items for selection may need to
be closc togcther, sclection of onc item may overlap with sclection of another
unwanted item. This problem may be noticed particularly if the user is wearing
gloves, e.g. because the user is performing a specialist job such as in police work or in
fire-fighting. This problem of producing an overlap in the items selected items has

been recognised in the prior art.

The solution which has been proposed is based on a predictive algorithm. The
algorithm detects what selections have already been made by the user and predicts
from such selections what is the selection currently likely to be intended by the user.
Unfortunately, such an algorithm is of little use if no prior selections have already

been made by the user.

Thus, a need exists for a Ul for a touch-screen based device that enhances usability of

such a device by reducing the risk of false activation of functions.
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Summary of the Invention
In accordance with a first aspect of the present invention, there is provided a method,

as claimed in Claim 1.

In accordance with a first aspect of the present invention, there is provided a touch-

screen based computing device, as claimed in Claim 10.

Further aspects and advantageous features of the present invention are as described in

the appended Claims.

In summary, a method for determining a command provided via activation of an on-
screen icon of a touch-screen based computing device is described. The method
comprises detecting activation by a user of the touch-screen, determining a position
and/or dimension of an impact zone, and determining whether multiple on-screen
icons are associated with the impact zone. If only one on-screen icon is associated
with the area, that particular icon is activated. However, if multiple on-screen icons
arc associatcd with the impact zonc, the proccess displays a helper-screcn comprising
the multiple icons and a step of determining a position and/or dimension of a
subsequent impact zone relating to the icons displayed on the helper screen is
performed.

In one embodiment, the process of displaying helper-screens is subsequently repeated

until a single desired icon is determined as being activated, or the process cancelled.

In this manner, the performance and usability of a user interface (UI) is substantially
and advantageously enhanced. In particular, the accuracy with which on-screen icons
can be selected, and thus with which applications can be started or commands

executed, is greatly improved.

In a further advantageous step, a dimension of each icon displayed in the helper-

screen is scaled, to improve the ability of a microprocessor within the computing
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device of determining a single icon that the user desires to activate. For example, the
multiple icons may be scaled to one or more similar dimension(s) of the initial impact
zone. In this way, the size of the icons being displayed on the helper screen can be
scaled, such that the icons are substantially the same size as the tool being used to
activate them on the screen, e.g. a finger end or a pen for example. Thus, the user may
readily select a desired icon from the helper screen, with a reduced risk of selecting
multiple icons, as the icon size is similar to the impact caused by the activating

mechanism.

In one embodiment, the scaling of one or more dimension(s) of each of the multiple
icons displayed in the helper-screen is performed such that one or more dimension(s)
of the multiple icons is/are larger than one or more of the dimension(s) of the impact
zone. Thus, in this manner, the multiple icons are larger than the tool being used to
activate the screen, such as a finger end or pen. Hence, the user has little difficulty
selecting the desired icon, even when, say, using a gloved finger. This beneficial
feature may also be automatically activated when the impact zone increases above a
certain size, implying that a large object is being uscd to activatc applications via the

touch-screen.

In a yet further beneficial step, a degree of overlap between an impact zone and areas
associated with each of the on-screen icons is determined. Any icon for which the
determined degree of overlap is less than a threshold level is ignored. This ‘filter’
mechanism advantageously reduces the number of icons displayed on the helper
screen, by determining and eliminating applications that it identifies were most

probably activated in error by the user.

In accordance with a second aspect of the present invention, there is provided a touch-
screen based computing device comprising a user interface having a touch-screen
input device and a microprocessor, operably coupled to the touch screen input device,
arranged to detect an activation of an on-screen icon; and determine an impact zone

associated with the activation. The microprocessor determines whether a single on-
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screen icon or multiple on-screen icons is/are associated with the impact zone; and
displays on the touch-screen, in response to determining multiple on-screen icons, a
helper-screen comprising multiple icons associated with the multiple on-screen icons

of the impact zone.

In a further advantageous embodiment, the helper-screen occupies only a fraction of
an entire touch-screen area, thus allowing other information relevant to the user to
continue to be displayed on the main screen. In this manner, the user is able to select
the required application from the helper-screen, whilst simultaneously monitoring the

nain screen.

The computing device advantageously supports at least two modes of operation, a
regular mode in which the command determination feature is disabled, and an overlap
mode in which the feature is enabled. Thus, the user is able to enable the feature
when the screen activation device is known to be large and inaccurate, such as a
gloved finger, but can disable the feature when it is not needed, i.c. when the

activation mcchanism is cxpccted to allow morc accurate positioning on the screen.

In this manner, the aforementioned problems associated with the activation of

functions via a touch screen interface have been alleviated.

This has been achieved, in one aspect, by identifying whether an impact on a touch
screen selects multiple icons. If it is determined that multiple icon are selected, the
method comprises determining those icons that are selected and subsequently

displaying these icons to the user in a further helper screen. The user is then able to

start the application or command via pressing the relevant icon on the helper-screen.

The teachings of the current invention are applicable to any type of computing device

incorporating a touch screen.
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Brief Description of the Drawings
Exemplary embodiments of the present invention will now be described, by way of

example only, with reference to the accompanying drawings, in which:

FIG. 1 illustrates a computing device adapted in accordance with one embodiment of

the present invention showing a number of icons and impact zones;

FIG. 2 illustrates a computing device adapted in accordance with one embodiment of
the present invention, showing the helper-screen and four icons corresponding to

elements selected by one of the impact zones of FIG. 1; and

FIG. 3 illustrates a flow chart describing a method in accordance with one

embodiment of the present invention.

Description of Embodiments of the Invention

The present invention will be described in terms of a touch screen computer.
Howecver, it will be appreciated that the inventive concept may be cmbodicd in any
touch screen device such as a personal digital assistant (PDA), MP-3 player or mobile
telephone. Thus, hereafter, any reference to computing device is meant to encompass
any user-interface equipment that is capable of using a touch-screen as a means of
user interaction. Furthermore, within the context of the present invention, the
selection of an ‘icon’ is meant to encompass any selection where a choice exists on a
user interface, irrespective of whether a ‘button’ or “menu’ presentation mechanism 1s
used, e.g. the selection of an active documents may encompass a choice between two

overlapping displayed documents.

FIG. 1 shows a computing device 100 with touch screen display 160, and icons 122,
124, 126, etc. The icons are graphical icons representing software applications or
functions stored in memory on the computing device 100. Alternatively, it is
envisaged that the graphical icons may represent software applications or functions

accessible by the computing device 100 via a wireless network, for example. A
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microprocessor 170 on the touch-screen based computing device 100 interprets the
inputs entered by the touch screen and determines how to proceed, e.g. activating a

function, operation or element or generating and displaying a helper screen.

In one embodiment, the touch screen and the microprocessor 170 may, for example,
be operably coupled to a sensor (not shown), such that the sensor senses a local
change or variation in an electrical property caused by touch by a user’s finger. For
example, the property changed may be electrical capacitance, conductivity or
resistivity. Alternatively, or in addition, the touch screen may for example be a screen

which senses a local change or variation in an electrical property, such as conductivity

or resistivity, due to a pressure change when a selected area corresponding to a

displayed icon is touched by a user, to indicate selection of the corresponding

function. Any other known form of touch screen may alternatively be used.

Thus, the applications or functions are executed by a user physical{y touching an area
of the screen or display occupied by a respective icon. The display hardware is
configurcd to dctect any impact (touch), determing a position of the touch (impact
zone) on the screen, and make this information available to applications or firmware
running on, say, the microprocessor 170 of the computing device 100. The icons
themselves are generated, or read out of memory, by the microprocessor 170 of the
computing device 100 as required, and displayed on the touch screen 160. The whole
screen and its contents define the user interface (UI) of the computing device 100.
Touch-sensitive elements and circuitry are known in the art. A skilled artisan
appreciates how such elements and circuitry can be applied in implementing the
inventive concept herein described and therefore the structure of touch-sensitive

elements and circuitry will not be described further here.

The circular areas 110, 130, 150 shown in FIG. 1 represent somewhat idealised
impact zones on the touch-screen 160 of the computing device 100. Each of these

impact zones corresponds to an example of a physical touch on the screen by an
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object such as a user’s finger end. In reality these areas will have a more irregular

form and are shown as circular for clarity purposes only.

To consider the embodiments of the present invention, let us first consider the effects
of different impact zones. The impact zone represents an attempt by the user of the
computing device 100 to execute a command, or start an application, or otherwise
access a functionality of the computing device 100 by means of an icon on the screen.
As shown, the mechanism used to touch the screen may well have been larger than the

icon corresponding to the icon of the required application or function.

Thus, in a first example, a user’s impact zone 150 has wholly overlapped icon 154,
substantially overlapped icon 152 and partially overlapped icon 156. In this case, it is
possible that an incorrect application may be started unless the required application

can be identified.

In a second example, the user’s impact zone 110 has substantially overlapped icons
112, 114 and partially overlapped icon 116, 118. Again, in this casc, it is possiblc that
an incorrect application may be started unless the required application can be

identified.

In a third example, the user’s impact zone 130 has wholly overlapped a single icon
132. In this case, it is likely that the correct application corresponding to icon 132 will

be started.

According to the teachings of the current invention, firmware, say in the form of a
microprocessor 170 executing on the hardware of the computing device 100, receives
data identifying an impact zone (i.e. a user activation area on the touch screen). The
indication may be in the form of one or more dimension(s) of the impact zone, for
example a list of pixels on the touch screen that have been activated, or length and
width data of the impact zone, or a central location of the impact zone, with a radius

of the impact area (in a circular form). The microprocessor 170 then compares a
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position of the impact zone, say impact zone 110, with the known position of the
icons 112, 114, 116 and 118. For example, in the context of the present invention, a
location area of the impact zone may be identified and compared with the known
location areas of the icons in the vicinity of the impact zone. The microprocessor 170

then ascertains whether more than one icon has been selected by the impact.

If only one icon is selected by an impact, e.g. in the third example where the impact
zone 130 only overlaps with a single icon 132, then the function or command
associated with this icon 132 can be executed. The operation of the computing device

100 then proceeds as normal.

If, however, multiple icons 112, 114, 116, 118 have been selected, i.e. multiple icons
overlap with the impact zone, then these icons 112, 114, 116, 118 are identified as
potentially desired applications of functions. In response, a helper-screen is generated

on screen 160 wherein only these icons 112, 114, 116, 118 are displayed.

It is cnvisaged that other icons may also be displaycd, such as soft function keys,
allowing the user to cancel 2 command or access some other function of the

computing device 100, according to the applications or functions being supported.

Referﬁng now to FIG. 2, the computing device 100 is illustrated showing one
example of the activation of the helper-screen. Here, FIG. 2 corresponds to the
second example of FIG. 1, whereby four icons 112, 114, 116, 118 corresponding to
impact zone 110 were selected. The helper-screen 230 is generated by a
microprocessor 170 of the computing device 100 and is displayed on either a sub-

section of the touch screen 160 or the whole screen.

In one embodiment of the present invention, the area of the screen used to display the
helper-screen 230 is user-selectable/user-definable. For example, a user may be able
to define the area to be made proportional to the number of overlapping elements. In

another embodiment, the respective size of the icons displayed on the helper screen
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may be configured as dependent upon the level of overlap identified when comparing
the impact zone with the icon area. Alternatively, as would be appreciated by a
skilled artisan when taught the inventive concept herein described, some other

criterion. could be used.

In one embodiment, the size of the icons to be displayed on the helper screen 230 may
be user-selectable/user-definable. In this manner, the user is able to better manage its
UL For example, a user whose hands tremble may decide to utilise a large area or the
whole area of the screen 160 to display the helper screen 230, to more readily select
the desired icon. In contrast, a user with better hand control may desire to limit the
display area of the helper screen 230 so that (s)he can view other

functions/applications that are running on other sections of the touch screen 160.

In FIG. 2 a helper screen 230 is shown that covers the whole of the screen area of the
computing device 100. This helper screen 230 displays four icons, corresponding to
the icons 112, 114, 116, 118 that were determined as overlapping with the original

impact zonc 110.

Advantageously, the user can now confirm the selection of the required icon, say icon
114, by touching the helper-screen display in the area of that element. Once the
required icon 114 has been selected, the function associated with that icon 114 is
executed of activated. In one embodiment, the helper screen 230 is then configured to
disappear and the device then returns to its normal operation. For example,

depending upon the icon selected, the computing device 100 may display information

associated with the function activated by the icon, if any.

As shown in FIG. 1 the impact zone overlaps with a number of icons 112, 114, 116
and 118, with each overlapping to varying degrees. In one embodiment, and before
generating a helper-screen, a microprocessor 170 within, say, the firmware of the
computing device 100 calculates a degree of overlap between the impact zone 1 ]Ov

and the individual icons 112, 114, 116 and 118. The microprocessor 170 may do this
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by interfacing directly with the hardware of the touch screen. In one embodiment, the
interface is performed via a device driver. In another embodiment, the
microprocessor 170 reads data from a memory element within the computing device
100, where the data corresponds to the impact zone and/or the icon positions and sizes

(e.g. area of screen occupied).

In the example shown in FIG. 1, it is clear that icon 114 has a far greater degree of
overlap with the impact zone 110 than do icons 112, 116 and 118. In this case, the
microprocessor 170 determines a degree of overlap of each icon 112, 114, 116 and
118 with the impact zone 110, and then compares each degree of overlap with a
threshold level. The microprocessor 170 is then able to determine those icons to
display in the helper-screen 230 where the degree of overlap exceeded the threshold

level.

In one embodiment, the threshold level is set such thaticon 118 is deemed to have
been activated by accident, i.e. only a small fraction of the total area occupied by icon

118 lics within thc impact zonc 110.

Thus, in response to the comparison, the microprocessor 170 determines that icon 118
is not to be displayed on the helper screen 230, thus further simplifying the selection
process by allowing more space to display the remaining three icons 112, 114 and
116.

In one embodiment, the sizes of the icons 112, 114 and 116 to be displayed on the
helper screen 230 are also scaled so as to be proportional to the original impact zone
110. In one embodiment, the user of the computing device 100 may set the scaling
factor. In another embodiment, the scaling factor may be generated automatically by

the computing device itself, for example according to a pre-defined function or rule.



10

15

20

25

30

WO 2007/082290 PCT/US2007/060435

13

The icons displayed in the helper screen 230 can thus be made significantly larger
than the original icons 112, 114 and 116, thereby allowing a single icon, i.e. desired

icon 114, to be more readily selected.

In one embodiment, the icons 112, 114 and 116 may also be scaled such that they
occupy a similar area of screen, as did the initial impact zone 110. Alternatively, the
icons 112, 114 and 116 may be scaled, such that they occupy a larger area than did the
initial impact zone 110. Thus, if a gloved finger is being used to activate the screen,
then the icons of the helper screen 230 may be scaled such that they are as large as, or

larger than, the initial impact zone 110 made by the gloved finger.

In one embodiment, the microprocessor 170 retains the size of the icons 112, 114 and
116, from the first activation. However, in order to improve the likelihood of the user
activating the desired icon (e.g. icon 114) upon the next activation, the
microprocessor 170 enlarges the spacing between the icons. For example, the
microprocessor 170 may, in one embodiment, arrange the spacing between the icons
such that no two icons arc displaycd within an arca as small as, or smallcr than, the
initial impact zone 110. Of course, the number of icons selected for subsequent
selection via the helper screen, and the absolute size of the helper screen, limit the

size and spacing of the icons.

If it is determined that more than one icon 112, 114, 116 or 118 is selected within a
helper screen 230, i.e. upon a second or further activation, then the aforementioned
method of the invention is carried out again, in order to further reduce the number of
icons displayed. In this case, a further help-screen is generated; with a further
reduction in the number of icons displayed. The user then selects the desired icon

114, from this reduced number of icons.

Referring now to FIG. 3, a flow chart 300 describes a method in accordance with one

. embodiment of the present invention. The method commences when the screen is

activated, in step 305. A microprocessor within the computing device then
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determines a position and dimensions of the activated impact zone, as shown in step
310. The microprocessor then determines whether one or more on-screen icon(s)

is/are located within the impact zone, as in step 315.

If no on-screen icon is located within the impact zone, in step 315, the process returns
to step 305 to determine whether the screen is activated. If the microprocessor
determines that one or more on-screen icon(s) is/are located within the impact zone, in
step 3135, the microprocessor then determines whether multiple on-screen icon(s)
is/are located within the impact zone, as in step 320. If multiple on-screen icons are
not located within the impact zone, in step 320, the single selected icon is activated, as

shown in step 330.

However, if multiple on-screen icons are located within the impact zone, in step 320,
the microprocessor generates and displays a number of the multiple on-screen icons
on a helper screen, as shown in step 325. In one embodiment, the microprocessor
uses larger icons. In another embodiment, the microprocessor uses a greater spacing
between the icons used to represent the multiple icons, as in step 325. The process
then returns to step 305, waiting for a further user input on the helper screen to select

the desired icon or further narrow down the selection.

The present invention is described in terms of a Ul for a computing device. However,
it will be appreciated by a skilled artisan that the inventive concept herein described

may be embodied in any type of Ul for a touch-screen device.

It will be appreciated that any suitable distribution of functionality between different
functional units or signal processing elements such as touch sensitive devices, signal
processing units, etc. may be used without detracting from the inventive concept
herein described. Hence, references to specific functional devices or elements are
only to be seen as references to suitable means for providing the described
functionality, rather than indicative of a strict logical or physical structure or

organization.
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Aspects of the invention may be implemented in any suitable form including
hardware, software, firmware or any combination of these. The elements and
components of an embodiment of the invention may be physically, functionally and
logically implemented in any suitable way. Indeed, the functionality may be
implemented in a single unit or IC, in a plurality of units or ICs or as part of other

functional units.

In particular, it is envisaged that the aforementioned inventive concept can be applied
by a semiconductor manufacturer to any user interface. Itis further envisaged that,
for example, a semiconductor manufacturer may employ the inventive concept in a
design of a stand-alone user interface for a computing device or application-specific

integrated circuit (ASIC) and/or any other sub-system element.

Although the present invention has been described in connection with some
embodiments, it is not intended to be limited to the specific form set forth herein.
Rather, the scope of the present invention is limited only by the accompanying claims.
Additionally, although a feature may appear to be described in connection with
particular embodiments, one skilled in the art would recognize that various features of
the described embodiments may be combined in accordance with the invention. In
the claims, the term ‘comprising’ does not exclude the presence of other elements or

steps.

Furthermore, although individual features may be included in different claims, these
may possibly be advantageously combined, and the inclusion in different claims does
not imply that a combination of features is not feasible and/or advantageous. Also,
the inclusion of a feature in one category of claims does not imply a limitation to this
category, but rather indicates that the feature is equally applicable to other claim

categories, as appropriate.
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Furthermore, the order of features in the claims does not imply any specific order in
which the features must be performed and in particular the order of individual steps in
a method claim does not imply that the steps must be performed in this order. Rather,
the steps may be performed in any suitable order. In addition, singular references do
not exclude a plurality. Thus, references to "a", "an", "first", "second" etc. do not

preclude a plurality.

Thﬁs, in summary, a computing device having a touch screen is configured such that
an impact on the touch screen, which overlaps with a number of icons, is detected by
a microprocessor 170 in the device. In response to detecting multiple icons, the
microprocessor 17 O‘arranges for a number of the multiple icons to be subsequently
displayed on a helper screen, the user then being able to select the desired icon, from
the number of the multiple icons, by the user touching the helper screen. Hence, an
improved user interface and method of operation have been described, where the
aforementioned disadvantages with prior art arrangements have been substantially

alleviated.
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Claims

1. A method (300) for determining a command given via a touch-screen
input device of a computing device comprising the steps:

detecting (300) an activation of an on-screen icon; and

determining (310) an impact zone associated with said activation;
wherein the method is characterised by the steps:

determining (320) whether a single on-screen icon or multiple on-screen icons
(112, 114, 116, 118) is/are associated with said impact zone (110); and

displaying, in response to determining multiple on-screen icons (112, 114,
116, 118), a helper-screen (230) comprising multiple icons (220) associated with said

multiple on-screen icons (112, 114, 116, 118) of said impact zone.

2. The method (300) according to Claim 1 further characterised by the step
of:
repeating, in response to determining multiple on-screen icons (112, 114, 116,
118), the steps of determining (310), determining (320) and displaying until a singlc

on-screen icon (122) is activated.

3. The method (300) according to Claim 1 further characterised in that
determining (310) an impact zone associated with said activation comprises
determining at least one of:

1) a position of an activated screen area (110, 130);

(i) at least one dimension of an activated screen area (110, 130).
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4. The method (300) according to Claim 1 further characterised by the step
of scaling one or more dimension(s) of the multiple icons (220) displayed in the
helper-screen (200), wherein the step of scaling comprises:
scaling a number of the one or more dimension(s) of the multiple icons
to a similar dimension to the determined dimension of the impact zone (110)
or
scaling a number of the at least one dimension of the multiple icons to

a dimension larger than the determined dimension of the impact zone (110).

5. The method (300) according to Claim 1 further characterised by the step
of:
determining a degree of overlap between the impact zone (110), and a
respective area of each of the multiple on-screen icons (112, 114, 116, 118); and
displaying the multiple icons representing the multiple icons for which the

determined degree of overlap is greater than a threshold level.

6. The mcthod (300) according to Claim 4 further characteriscd in that a
scaling factor applied to the multiple icons displayed on the helper screen is user-

selectable

7. The method (300) according to Claim 1 further characterised by the step
of:
displaying the multiple icons in a helper screen with increased spacing

between the icons.
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8. A touch-screen based computing device (100, 200) comprising a user
interface having a touch-screen input device and a microprocessor (170), operably
coupled to the touch screen input device, and arranged to detect an activation of an
on-screen icon; and determining an impact zone associated with the activation;
wherein the touch-screen based computing device (100, 200) is characterised in that
the microprocessor (170) determines whether a single on-screen icon or multiple on-
screen icons (112, 114, 116, 118) is/are associated with the impact zone (1 10); and
displays on the touch-screen, in response to determining multiple on-screen icons
(112,114, 116, 118), a helper-screen (230) comprising multiple icons (220)

associated with the multiple on-screen icons (112, 114, 116, 118) of the impact zone.

9. A touch-screen based computing device (100, 200) according to Claim 8
further characterised in that the microprocessor (170) repeats, in response to
determining multiple on-screen icons (112, 114, 116, 118), the process of determining
an impact zone associated with the activation, determining whether a single on-screen
icon or multiple on-screen icons (112, 114, 116, 118) is/are associated with the impact

zone and displaying the multiple icons until a single on-screen icon (122) is activated.

10. A touch-screen based computing device (100, 200) according to Claim 9
or Claim 11 further characterised in that the microprocessor (170) determines at least
one of:

1 a position;

(ii) at least one dimension of an impact zone (110, 130).
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