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Description

BACKGROUND OF THE INVENTION

1. Field of Invention

[0001] The present invention relates generally to
touchscreen devices, and more particularly to a touch-
screen device with customizable controls and method
therefor.

2. Description of Related Art

[0002] The evolution of computers is currently quite
active in the mobile device environment. It is now well-
known to implement a touchscreen as an input device
as part of portable electronic devices. Indeed, there has
been a veritable explosion of the number and type of
devices implementing touchscreens that are configured
to execute various applications on portable electronic de-
vices and other computing environments.
[0003] US 2010/0001132 A1 discloses a display sys-
tem in a flight deck adapted for displaying several differ-
ent applications. Therein, "use modes" are provided for
a touch-sensitive device which may be selected using a
selection button.
[0004] US-A-5 936 614 D2 discloses a computer sys-
tem enabling a user to design touch activated keyboards
for use on a display surface without writing code. The
computer system enables the user to resize and move
the keyboard image anywhere on the display to allow the
concurrent display of other applications running in an in-
tegrated operating environment.
[0005] US 2008/259039 A1 discloses methods, sys-
tems and graphical user interfaces for selecting a soft
keyboard from a plurality of soft keyboards.

SUMMARY

[0006] According to the present disclosure, there is
provided a touchscreen device according to claim 1 and
a method according to claim 6. The dependent claims
relate to preferred embodiments.
[0007] In accordance with the invention, there is pro-
vided a touchscreen device according to claim 1. The
touchscreen device includes a processor and a touch-
screen. The processor is operably configured to receive
input indicative of a selection of input elements for a sub-
set of input elements from a set of given input elements.
The subset is for providing application input data to a
computer application. The subset is displayable on the
touchscreen. The processor is further operably config-
ured to render the subset on the touchscreen such that
the subset is operably configured to receive the applica-
tion input data. The subset is rendered outside the display
area and remains on the touchscreen as long as the com-
puter application is running.
[0008] The processor is operably configured to receive

further input indicative of a size and location of a display
area. The display area is for rendering output from the
computer application. The display area is smaller than
the touchscreen.
[0009] The processor may be operably configured to
scale the output such that the output is completely ren-
dered within the display area.
[0010] The processor may be operably configured to
receive further input indicative of a selection of a location
on the touchscreen such that a selected input element
of the subset is rendered at the location.
[0011] The processor may be operably configured to
receive input indicative of populating the subset may be
further operably configured to receive data indicative of
a selection from a list.
[0012] The set of given input elements may include
virtual keyboard keys rendered at the touchscreen.
[0013] In accordance with the invention, there is pro-
vided a method according to claim 6 involving receiving,
at a touchscreen device including a touchscreen, input
indicative of a selection of input elements for a subset of
input elements from a set of given input elements. The
subset is for providing application input data to a com-
puter application. The subset is displayable on the touch-
screen. The method further involves rendering the subset
on the touchscreen such that the subset is operably con-
figured to receive the application input data. The subset
is rendered outside the display area and remains on the
touchscreen as long as the computer application is run-
ning.
[0014] The method involves receiving further input in-
dicative of a size and location of a display area. The dis-
play area is for rendering output from the computer ap-
plication. The display area is smaller than the touch-
screen.
[0015] The method may also involve scaling the output
such that the output is rendered within the display area.
[0016] Rendering the subset of the input elements on
the touchscreen may involve rendering the subset of the
input elements outside the display area.
[0017] The method may additionally involve receiving
further input indicative of a selection of a location on the
touchscreen such that a selected input element of the
subset is rendered at the location.
[0018] The input indicative of populating the subset
may include data indicative of a drag-and-drop selection
on the touchscreen.
[0019] Receiving the input indicative of populating the
subset may involve receiving data indicative of a selec-
tion from a list.
[0020] The list may include input elements of the set
of given input elements.
[0021] The list may include combinations of the input
elements of the set of given input elements.
[0022] Receiving the input indicative of populating the
subset may involve receiving data from an input device
other than the touchscreen.
[0023] The set of given input elements may include
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virtual keyboard keys rendered at the touchscreen.
[0024] The method may further involve downloading
the computer application into a memory of the touch-
screen device through a network connection.
[0025] The method may also involve executing the
computer application on the touchscreen device.
[0026] In accordance with yet another example for un-
derstanding the invention there is provided a touchscreen
device. The touchscreen device includes a touchscreen
and a processor. The touchscreen device further in-
cludes means for receiving input indicative of populating
a subset from a set of given input elements. The subset
is for providing application input data to a computer ap-
plication. The subset is displayable on the touchscreen.
The touchscreen device also includes means for render-
ing the subset on the touchscreen such that the subset
is operably configured to receive the application input
data.
[0027] In accordance with yet another example for un-
derstanding the invention there is provided a non-transi-
tory computer readable medium encoded with codes.
The codes are for directing a processor to receive input
indicative of populating a subset from a set of given input
elements. The subset is for providing application input
data to a computer application. The subset is displayable
on the touchscreen. The codes are also for directing a
processor to render the subset on the touchscreen such
that the subset is operably configured to receive the ap-
plication input data.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] In drawings which illustrate implementations of
the invention,

Figure 1 is a front view of a touchscreen device with
customizable controls, according to non-limiting im-
plementations;

Figure 2 is a schematic block diagram of the touch-
screen device shown in Figure 1;

Figure 3 is a front view of the touchscreen device
shown in Figure 1, with a screen shot of a virtual
keyboard;

Figure 4 is a front view of the touchscreen device
shown in Figure 1 with a screen shot of a plurality of
virtual keys;

Figure 5 is a front view of the touchscreen device
shown in Figure 1 with a screen shot of a plurality of
virtual keys of different sizes and shapes;

Figure 6 is a block diagram of a method for custom-
izing controls at the touchscreen device of Figure. 1;

Figure 7 is a front view of the touchscreen device

shown in Figure 1 with a screen shot of a display
area showing drag-and-drop function; and

Figure 8 is a front view of the touchscreen device
shown in Figure 1 with a screen shot of a display
area showing a list for selection; and

Figure 9 is a front view of the touchscreen device
shown in Figure 1 with a screen shot of a display
area; and

Figure 10 is a block diagram of a method for render-
ing input elements at the touchscreen device of Fig-
ure 1.

DETAILED DESCRIPTION

[0029] Referring to Figure 1, a touchscreen device ac-
cording to an implementation for providing customizable
controls is shown generally at 100. The device 100 in-
cludes a touchscreen 102 and a body 104. The touch-
screen device 100 also includes a connector 106 for con-
necting the touchscreen device 100 to another device
(not shown). The other device may include a computer,
an input device, an output device or another touchscreen
device 100.
[0030] In this implementation, some examples of
touchscreen technologies that are suitable for the touch-
screen 102 of the touchscreen device 100 are resistive
system touchscreens, capacitive system touchscreens
and surface acoustic wave system touchscreens. In ad-
dition, other touchscreen technologies may be used with
the touchscreen device 100. In other implementations
still, alternative means by which input may be received
over a screen can be suitably.
[0031] In this implementation, the body 104 is a durable
lightweight material. The material should be lightweight
so that the touchscreen device 100 is light and easy to
carry, making the device more portable. The material
should also be durable to protect the internal components
of the touchscreen device 100. For example, a suitable
material to use for the body is plastic. In particular, Poly-
carbonate/Acrylonitrile Butadiene Styrene blends may
be particularly suitable for the body 104. In other imple-
mentations, other materials such as metal and metal al-
loys with suitable characteristics for an electronic device
may be used.
[0032] The touchscreen device 100 includes a battery
(not shown) to power the device. In the implementation
shown, the connector 106 is primarily for supplying power
to charge the battery in the touchscreen device 100 when
connected to a power source. The connector 106 may
also be used to connect the touchscreen device 100 to
another device for data sharing. For example, the touch-
screen device 100 may be connected to a personal com-
puter through the connector 106 in order to download
programs onto the device. Therefore, the connector 106
may be a standard USB™ connector; however, any other
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type of connector capable of charging the touchscreen
device 100 or providing data sharing capabilities would
be suitable. In other implementations, it will be appreci-
ated that if a touchscreen device 100 was equipped with
replaceable batteries or inductive charging technology,
no connector would be required.
[0033] The touchscreen device 100 can be any type
of touchscreen device that can be used in a self-con-
tained manner. The touchscreen device 100 is enabled
to perform various functions which include rendering in-
formation on the touchscreen 102. In addition, the touch-
screen device 100 is also enabled to receive input from
the touchscreen 102.
[0034] In the present implementation, the touchscreen
device 100 comprises a tablet computing device. How-
ever, it will be appreciated that other implementations
may comprise other types of touchscreen devices with a
touchscreen, such as smart phones or personal gaming
consoles. Furthermore, other implementations may even
comprise a laptop computer, or a monitor set with a touch-
screen interface.
[0035] Referring to Figure 2, a schematic block dia-
gram of components of touchscreen device 100 is shown
generally at 200. In this implementation, the touchscreen
device 100 includes a processor 205, a touchscreen dis-
play interface 210, a non-volatile memory 212, a volatile
memory 214, and an input / output interface 220 all in
communication with the processor 205. It should be em-
phasized that the structure in Figure 2 is purely exem-
plary, and contemplates a touchscreen device 100 that
can be used for both wireless voice (e.g. telephony) and
wireless data (e.g. email, web browsing, text) communi-
cations.
[0036] The touchscreen display interface 210 is in
communication with the processor 205 and the touch-
screen 102. Processor 205 is configured to communicate
with non-volatile memory 212 and volatile memory 214
as needed during operation. Examples of non-volatile
memory 212 include any type of non-transitory computer
readable medium, Erasable Electronic Programmable
Read Only Memory ("EEPROM"), Flash Memory, and as
well as any other type of memory where the contents of
the memory are preserved if the memory is powered off.
Examples of volatile memory include random access
memory ("RAM") as well as any other type of memory
where the contents are lost once the memory is powered
off. Programming instructions that implement the func-
tional teachings of the touchscreen device 100 as de-
scribed herein are typically maintained, persistently, in
non-volatile memory 212 and used by processor 205
which makes appropriate utilization of volatile memory
214 during the execution of such programming instruc-
tions. Those skilled in the art will now recognize that non-
volatile memory 212 and volatile memory 214 are exam-
ples of computer readable media that can store program-
ming instructions executable on processor 205. In par-
ticular, non-volatile memory 212 can store a computer
application 230, which can be processed by processor

205. Examples of applications include games, education-
al programs, map applications, e-readers, and any other
type of applications typically available for a touchscreen
device.
[0037] In the present implementation, the Input / Out-
put interface 220 is in communication with the processor
205 and a network interface device 225. The network
interface device 225 connects the touchscreen device
100 to a network for downloading the computer applica-
tion 230 through the network into the non-volatile memory
212. Therefore, the network interface device 225 may be
in communication with the connector 106. Alternatively,
the network interface device 225 may also be connected
to a network wirelessly using technologies such as Wi-
Fi™, Bluetooth™, and cellular networks.
[0038] In other implementations, a user input / output
interface may connect a processor to other devices such
as a display device (eg. cathode ray tube, liquid crystal
display, plasma display, organic light emitting diode),
speakers, microphones, buttons or keys on a touch-
screen device, an external keyboard or a pointer device.
It will be appreciated that other devices capable of gen-
erating output based on data received from the processor
or other devices capable of sending data to the processor
based on input at the device may also be connect to the
input / output interface. Furthermore, it will be appreciat-
ed that in some implementations, the input / output inter-
face will be capable of handling data from several devic-
es, all of which are in communication with the processor.
In addition, it is also contemplated that a touchscreen
device may include a plurality of processors instead of a
single processor.
[0039] Referring to Figure 3, the touchscreen device
100 is shown with a virtual keyboard 310 rendered on
the touchscreen 102. In the present implementation, the
virtual keyboard 310 provides a set of given input ele-
ments where each input element is represented by a vir-
tual key 320. Each virtual key 320 is configured to receive
input on the touchscreen through any suitable touch-
screen mechanisms. The input from the touchscreen is
then communicated via the touchscreen display interface
210 to the processor 205.
[0040] In the present implementation, the virtual key-
board 310 may include a layout similar to one that is
normally on a physical keyboard. It will be appreciated
that the specific layout of a physical keyboard varies de-
pending on the country where the keyboard is intended
to be used. Furthermore, the virtual keyboard 310 may
be compressed or otherwise slightly modified to allow it
to fit on the touchscreen 102. During operation of the
touchscreen device 100, the virtual keyboard 310 may
appear on the touchscreen 102 when an application re-
quests keyboard input. During periods where no key-
board input is requested, the virtual keyboard 310 may
be hidden so that the keyboard does not obstruct the
output rendered to the touchscreen 102. Hiding of the
virtual keyboard 310 may be initiated when an application
no longer requires any input to be received from the
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touchscreen. In addition, the virtual keyboard may also
be hidden after an automatic time-out indication is gen-
erated after a determined period of inactivity at the touch-
screen 102.
[0041] In other implementations, a touchscreen device
may allow for the use of a physical keyboard connected
to the device through the connector. The physical key-
board may be directly connected to the connector, or it
may be connected through a docking station. In yet an-
other implementation, another type of touchscreen de-
vice may also include a physical keyboard permanently
attached to the touchscreen device, for example as in a
laptop. In both of these cases, the physical keyboard
would provide a set of given input elements to a proces-
sor.
[0042] Although the only devices described to provide
a set of given input elements have been a physical key-
board or a virtual keyboard, it should be appreciated that
other methods of inputs as well as other input devices
may be used to provide the set of given input elements.
For example, other types of input devices capable of pro-
viding a set of given input elements are joysticks, video
game controllers, pointer devices, and touchscreens
without a virtual keyboard.
[0043] Referring to Figure 4, the touchscreen device
100 is shown with a subset of input elements rendered
at touchscreen 102. As shown in the present implemen-
tation, the subset of input elements is a plurality of virtual
keys 320a-e. The plurality of virtual keys 320a-e is con-
figured to receive data corresponding to application input
data requested during execution of the computer appli-
cation 230. Application input data includes input data that
the computer application 230 may frequently request
while it is running. For example, if the computer applica-
tion 230 is a video game requiring input data correspond-
ing to the arrow keys of a keyboard, the application input
data would be data corresponding to the arrow keys of
a keyboard. In contrast to the keyboard 310 which may
be hidden after a determined period of inactivity at the
touchscreen 102, the plurality of virtual keys 320a-e will
remain on the touchscreen as long as the computer ap-
plication 230 is running.
[0044] Referring to Figure 5, the touchscreen device
100 is shown with a subset of input elements rendered
at touchscreen 102 in accordance with another imple-
mentation. As shown in the present implementation, the
subset of input elements is a plurality of virtual keys 325a-
e. The plurality of virtual keys 325a-e is similar to the
plurality of virtual keys 320a-e discussed above in con-
nection with Figure 4 and each virtual keys 325a-e may
correspond to each of the virtual keys 320a-e respective-
ly. The plurality of virtual keys 325a-e is configured to
receive data corresponding to application input data re-
quested during execution of the computer application
230. In contrast to merely rendering, the virtual keys
320a-e as they would have appeared in the virtual key-
board 310, the processor 205 has changed the size and
shape of the virtual keys 320a-e into various sizes and

shapes of the virtual keys 325a-e. For example, once
virtual keys 320a-3 are selected and/or populates, further
input can be received at touchscreen device 102, the
further input indicative that a shape and/or size virtual
keys 320a-e are to be changes, resulting in virtual keys
325a-e. Any suitable method can be used to indicate that
a change in shape and/or size of virtual keys 320a-e are
to occur, including but not limited to choosing new shapes
and/or sizes from a menu, touchscreen input, input in-
dicative that a shape of a given side of a given virtual key
320a-e is to be changes, and the like.
[0045] It is appreciated from Figure 5 that virtual keys
325a and 325c are rendered as an irregular polygon and
circle respectively, for example. Further, virtual keys
325d and 325e are rendered in a larger size than corre-
sponding virtual keys 320d and 320e and virtual key 325b
is rendered in a smaller size than corresponding virtual
keys 320b. However, it is appreciated that shapes are
not limited to squares, irregular, polygons and circles,
and that any suitable shape and/or change in shape is
within the scope of present implementations. Further-
more, a given virtual key 320a-3 can undergo any suitable
combination of a change in shape and a change in size,
which can be performed in any suitable order.
[0046] Referring to Figure 6, a flowchart representing
method for rendering customizable controls is shown
generally at 400. In order to assist in the explanation of
method 400, it will be assumed that method 400 is per-
formed using the touchscreen device 100. Furthermore,
the following discussion of method 400 will lead to a fur-
ther understanding of touchscreen device 100 and its
various components. However, it is to be understood that
touchscreen device 100 and/or method 400 can be var-
ied, and need not work exactly as discussed herein in
conjunction with each other, and that such variations are
within the scope of present implementations. It is appre-
ciated that in the following description, method 400 is
implemented in touchscreen device 100 by processor
205. Furthermore, in this particular implementation, the
blocks generally represent codes read from the non-vol-
atile memory 212, for directing the processor 205 to man-
age input received from a user for the purpose of render-
ing input elements on the touchscreen 102. The actual
code to implement each block may be written in any suit-
able programming language, such as Flash™, Java, Del-
phi®, C, and/or C++.
[0047] The method 400 begins at 405 when a request
is received at the processor 205 to begin the method.
This request can be received from the touchscreen 102
through the touchscreen display interface 210 as a result
of input at the touchscreen. It will be appreciated that
other types of input, such as a short-cut key on the touch-
screen device 100 or input from another input device con-
nected to the input/output interface 220, may generate
the request. Alternatively, the request may be generated
internally by the computer application 230 while the ap-
plication is being executed or automatically under pre-
determined conditions. It will be further appreciated that
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the origin of the request may be anything as long as the
request triggers the processor 205 to begin method 400.
[0048] At block 410, the processor 205 receives input
indicating a selection and/or a populating of a subset of
input elements. For example, after receiving the input,
the processor 205 can populate the subset of input ele-
ments with the selected input elements. However, in oth-
er implementations, the processor 205 populates the
subset of input elements when receiving the input. In the
present implementation, the subset of input elements is
the plurality of virtual keys 320a-e displayable on the
touchscreen 102. Furthermore, the plurality of virtual
keys 320a-e selected from the virtual keyboard 310 such
that computer application 230 would generally only re-
quest application input data from the plurality of virtual
keys 320a-e. Therefore, virtual keys of the virtual key-
board 310, which are not part of the plurality of virtual
keys 320a-e, are generally not requested for input when
executing the computer application 230. It will be appre-
ciated that the plurality of virtual keys is not limited to
exactly five virtual keys and that the subset may include
more or less virtual keys depending on the requirements
of the computer application 230.
[0049] The input indicating a selection of the plurality
of virtual keys 320a-e in the method 400 may include
data of various types. For example, referring to Figure 7,
one implementation of the input indicating a selection of
the plurality of virtual keys 320a-e may involve code di-
recting the processor 205 to receive data indicative of a
drag-and-drop selection process on the touchscreen
102. This data may result from dragging a virtual key from
the virtual keyboard 310 to a location off of the virtual
keyboard to indicate the selection of the plurality of virtual
keys 320a-e, as represented by the arrows in Figure 7.
In the implementation shown, the plurality of virtual keys
320a-e will automatically be repositioned as shown in
Figure 4. In other implementations, the plurality of virtual
keys 320a-e may be positioned at a location where the
virtual key was "dropped". Furthermore, although this im-
plementation renders the virtual keys in the format of the
virtual keyboard 310, it is contemplated that in other im-
plementations that the virtual keys may be rendered on
the touchscreen 102 in a format other than a virtual key-
board where the same drag-and-drop selection method
can be used.
[0050] In another example shown in Figure 8, the proc-
essor 205 may be directed to receive data indicative of
a selection from a list 340 rendered on the touchscreen
102. It is contemplated that in other implementations, a
list may be entirely separate from the touchscreen device
100, such as in a manual. The data indicative of a selec-
tion from the list 340 may also be received from any input
device capable of providing input to the processor 205
including the touchscreen 102. In the present implemen-
tation, the list 340 is presented on the touchscreen 102
and includes list items 321a-e, and 322 where list items
321a-e correspond to virtual keys 320a-e respectively.
When the processor 205 receives data indicative of each

of the list items 321a-e, the processor will render each
of the plurality of virtual keys 320a-e respectively. The
list 340 may also include list items corresponding to pre-
determined combinations of the virtual keys of the virtual
keyboard 310, such as keys used for the computer ap-
plication 230. In the present implementation, list item 322
corresponds to the combination comprising the plurality
of virtual keys 320a-e. Therefore, when the processor
205 receives data indicative of list item 322, the processor
will render the plurality of virtual keys 320a-e respective-
ly. By providing combinations of virtual keys, the selection
process is more efficient compared with selecting indi-
vidual virtual keys. It will be appreciated that in other im-
plementations where the set of given input elements is
something other than a virtual keyboard, the list may in-
clude the input elements of the set of given input elements
and combinations of the input elements of the set of given
input elements.
[0051] In other implementations of a touchscreen de-
vice with a processor for carrying out method 400 where
the set of given input elements is not a virtual keyboard,
it should be noted that the subset of input elements are
still displayable on the touchscreen of the touchscreen
device. Furthermore, as discussed above, the set of giv-
en input elements need not be limited to correspond to
keys of a keyboard. For example, receiving input indicat-
ing a selection of the plurality of virtual keys 320a-e may
involve receiving data from an input device other than
the touchscreen 102. Examples of input devices other
than the touchscreen include an external keyboard, a
joystick, a video game controller, or a mouse.
[0052] In instances where a plurality of virtual keys in-
cludes an input element that does not correspond to a
key of a keyboard, a virtual key is still generated to rep-
resent the input of the input element. For example, if an
input element corresponds to moving a joystick up, where
the set of given input elements includes all possible input
from a joystick, the subset of input elements would in-
clude a virtual key displayable on a touchscreen for re-
ceiving input corresponding to moving the joystick up.
[0053] When the processor 205 receives input indicat-
ing a selection of a subset of input elements as described
in block 410, the processor 205 may further receive input
indicative of a selection of a plurality of locations on the
touchscreen 102 where the plurality of virtual keys 320a-
e are to be rendered. The input indicative of a selection
of a plurality of locations on the touchscreen 102 where
the plurality of virtual keys 320a-e are to be rendered can
be received through the touchscreen display interface
210 as a result of input at the touchscreen 102. For ex-
ample, the drag-and-drop selection process described
above can indicate the plurality of locations for the plu-
rality of virtual keys 320a-e by using the "drop" location.
It will be appreciated that other types of input, such from
another input device connected to the input/output inter-
face 220, may receive input indicative of a selection of a
plurality of locations. Alternatively, the input indicative of
a selection of a plurality of locations may be generated
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internally by the computer application 230. For example,
the computer application 230 may have a pre-determined
list of locations for the plurality of virtual keys 320a-e
which is automatically applied during method 400.
[0054] At block 420, the processor 205 renders the plu-
rality of virtual keys 320a-e on the touchscreen 102. In
this implementation, the plurality of virtual keys 320a-e
are enabled to receive input at the touchscreen 102 cor-
responding to the application input data for the computer
application 230 executed by the processor 205. Again,
it will be appreciated that the plurality of virtual keys is
not limited to exactly five virtual keys and that the subset
may include more or less virtual keys depending on the
requirements of the computer application 230.
[0055] Referring to Figure 9, the touchscreen device
100 is shown with a subset of input elements. As shown
in this implementation, the subset of input elements is a
plurality of virtual keys 320a-e, which is identical to the
plurality of virtual keys shown in Figure 4. The plurality
of virtual keys 320a-e is configured to receive data cor-
responding to application input data requested during ex-
ecution of the computer application 230. Application input
data includes input data that the computer application
230 may frequently request while it is running. For ex-
ample, if the computer application 230 is a video game
requiring input data corresponding to the arrow keys of
a keyboard, the application input data would be data cor-
responding to the arrow keys of a keyboard. In contrast
to the keyboard 310 which may be hidden after a deter-
mined period of inactivity at the touchscreen 102, the
plurality of virtual keys 320a-e will remain on the touch-
screen as long as the computer application 230 is run-
ning. In the present implementation, the touchscreen de-
vice 100 includes, a display area 350 is shown. The dis-
play area 350 is a portion of the touchscreen 102 for
rendering output from the computer application 230.
Therefore, it will be appreciated that the remaining area
of the touchscreen 102 will not be available for rendering
output from the computer application 230. Although the
display area 350 is shown to be smaller than the full size
of the touchscreen 102 in the present implementation, it
should be appreciated that a display area can be equal
to the full size of the touchscreen 102. It will also be rec-
ognized that the plurality of virtual keys 320a-e may be
rendered within the display area 350 such that a virtual
key may overlap a small portion of the output from the
computer application 230.
[0056] Referring to Figure 10, a flowchart representing
method for rendering customizable controls is shown
generally at 500. In order to assist in the explanation of
method 500, it will be assumed that method 500 is per-
formed using the touchscreen device 100. Furthermore,
the following discussion of method 500 will lead to a fur-
ther understanding of touchscreen device 100 and its
various components. However, it is to be understood that
touchscreen device 100 and/or method 500 can be var-
ied, and need not work exactly as discussed herein in
conjunction with each other, and that such variations are

within the scope of present implementations. It is appre-
ciated that in the following description, method 500 is
implemented in touchscreen device 100 by processor
205. Furthermore, in this particular implementation, the
blocks generally represent codes read from the non-vol-
atile memory 212, for directing the processor 205 to man-
age input received from a user for the purpose of render-
ing input elements on the touchscreen 102. The actual
code to implement each block may be written in any suit-
able programming language, such as Flash™, Java, Del-
phi®, C, and/or C++.
[0057] The method 500 begins at 505 when a request
is received at the processor 205 to begin the method.
This request can be received from the touchscreen 102
through the touchscreen display interface 210 as a result
of input at the touchscreen. It will be appreciated that
other types of input, such as a short cut key on the touch-
screen device 100 or input from another input device con-
nected to the input/output interface 220, may generate
the request. Alternatively, the request may be generated
internally by the computer application 230 while the ap-
plication is being executed or automatically under pre-
determined conditions. It will be further appreciated that
the origin of the request may be suitable origin such that
the request triggers the processor 205 to begin method
500.
[0058] At block 510 processor 205 receives input indi-
cating a selection and/or populating of a subset of input
elements. For example, after receiving the input, the
processor 205 can populate the subset of input elements
with the selected input elements. However, in other im-
plementations, the processor 205 populates the subset
of input elements when receiving the input. In the present
implementation, the subset of input elements is the plu-
rality of virtual keys 320a-e displayable on the touch-
screen 102. Furthermore, the plurality of virtual keys
320a-e are selected from the virtual keyboard 310 such
that computer application 230 would generally only re-
quest application input data from the plurality of virtual
keys 320a-e. Therefore, virtual keys of the virtual key-
board 310, which are not part of the plurality of virtual
keys 320a-e, are generally not requested for input when
executing the computer application 230. It will be appre-
ciated that the plurality of virtual keys is not limited to
exactly five virtual keys and that the subset may include
more or less virtual keys depending on the requirements
of the computer application 230.
[0059] The input indicating a selection of the plurality
of virtual keys 320a-e in the method 500 may include
data of various types. For example, referring back to Fig-
ure 7, one implementation of the input indicating a selec-
tion of the plurality of virtual keys 320a-e may involve
code directing the processor 205 to receive data indica-
tive of a drag-and-drop selection process on the touch-
screen 102. This data may result from dragging a virtual
key from the virtual keyboard 310 to a location off of the
virtual keyboard to indicate the selection of the plurality
of virtual keys 320a-e. In the implementation shown, the
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plurality of virtual keys 320a-e will automatically be re-
positioned as shown in Figure 4. In other implementa-
tions, the plurality of virtual keys 320a-e may be posi-
tioned at a location where the virtual key was "dropped".
Furthermore, although this implementation renders the
virtual keys in the format of the virtual keyboard 310, it
is contemplated that in other implementations that the
virtual keys may be rendered on the touchscreen 102 in
a format other than a virtual keyboard where the same
drag-and-drop selection method can be used.
[0060] Referring back to Figure 8, another implemen-
tation for the selection of the plurality of virtual keys 320a-
e in the method 500 can also be applied. The processor
205 can receive data indicative of a selection from a list
340 rendered on the touchscreen 102. It is contemplated
that in other implementations, a list may be entirely sep-
arate from the touchscreen device 100, such as in a man-
ual. The data indicative of a selection from the list 340
may also be received from any input device capable of
providing input to the processor 205 including the touch-
screen 102. In the present implementation, the list 340
is presented on the touchscreen 102 and includes list
items 321a-e, and 322 where list items 321a-e corre-
spond to virtual keys 320a-e respectively. When the proc-
essor 205 receives data indicative of each of the list items
321a-e, the processor will render each of the plurality of
virtual keys 320a-e respectively. The list 340 may also
include list items corresponding to pre-determined com-
binations of the virtual keys of the virtual keyboard 310,
such as keys used for the computer application 230. In
the present implementation, list item 322 corresponds to
the combination comprising the plurality of virtual keys
320a-e. Therefore, when the processor 205 receives da-
ta indicative of list item 322, the processor will render the
plurality of virtual keys 320a-e respectively. By providing
combinations of virtual keys, the selection process is
more efficient compared with selecting individual virtual
keys. It will be appreciated that in other implementations
where the set of given input elements is something other
than a virtual keyboard, the list may include the input
elements of the set of given input elements and combi-
nations of the input elements of the set of given input
elements.
[0061] In another example, the processor 205 receives
data indicative of a selection from a list. The list may be
rendered on the touchscreen 102 or the list may be en-
tirely separate from the touchscreen device 100, such as
in a manual. The data indicative of a selection from a list
may also be received from any input device capable of
providing input to the processor 205 including the touch-
screen 102. In the present implementation, the list may
be a list presented on the touchscreen of all the virtual
keys of the virtual keyboard 310. The list may also include
pre-determined combinations of the virtual keys of the
virtual keyboard 310, such as keys used for the computer
application 230. By providing combinations of virtual
keys, the selection process is more efficient compared
with selecting individual virtual keys. It will be appreciated

that in other implementations where the set of given input
elements is something other than a virtual keyboard, the
list may include the input elements of the set of given
input elements and combinations of the input elements
of the set of given input elements.
[0062] In other implementations of a touchscreen de-
vice with a processor for carrying out method 500 where
the set of given input elements is not a virtual keyboard,
it should be noted that the subset of input elements must
still be displayable on the touchscreen of the touchscreen
device. Furthermore, as discussed above, the set of giv-
en input elements need not be limited to correspond to
keys of a keyboard. For example, receiving input indicat-
ing a selection of the plurality of virtual keys 320a-e may
involve receiving data from an input device other than
the touchscreen 102. Examples of input devices other
than the touchscreen include an external keyboard, a
joystick, a video game controller, or a mouse.
[0063] In instances where a plurality of virtual keys in-
cludes an input element that does not correspond to a
key of a keyboard, a virtual key is still generated to rep-
resent the input of the input element. For example, if an
input element corresponds to moving a joystick up, where
the set of given input elements includes all possible input
from a joystick, the subset of input elements would in-
clude a virtual key displayable on a touchscreen for re-
ceiving input corresponding to moving the joystick up.
[0064] When the processor 205 receives input indicat-
ing a selection and/or populating of a subset of input el-
ements as described in block 510, the processor 205
may further receive input indicative of a selection of a
plurality of locations on the touchscreen 102 where the
plurality of virtual keys 320a-e are to be rendered. The
input indicative of a selection of a plurality of locations
on the touchscreen 102 where the plurality of virtual keys
320a-e are to be rendered can be received through the
touchscreen display interface 210 as a result of input at
the touchscreen 102. For example, the drag-and-drop
selection process described above can indicate the plu-
rality of locations for the plurality of virtual keys 320a-e
by using the "drop" location. It will be appreciated that
other types of input, such from another input device con-
nected to the input/output interface 220, may receive in-
put indicative of a selection of a plurality of locations.
Alternatively, the input indicative of a selection of a plu-
rality of locations may be generated internally by the com-
puter application 230. For example, the computer appli-
cation 230 may have a pre-determined list of locations
for the plurality of virtual keys 320a-e which is automat-
ically applied during method 500. It will be appreciated
that the plurality of virtual keys is not limited to exactly
five virtual keys and that the subset may include more or
less virtual keys depending on the requirements of the
computer application 230.
[0065] At block 515, processor 205 receives input in-
dicating a size and location of a display area 350 on the
touchscreen 102. The input indicating the size and loca-
tion of the display area 350 on the touchscreen 102 may
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include data received from the touchscreen display in-
terface 210 as a result of input at the touchscreen. It will
be appreciated that other types of input, such as a short
cut key (not shown) on the touchscreen device 100 or
input from another input device connected to the in-
put/output interface 220, may be used to generate the
input indicating the size and location of the display area
350 on the touchscreen 102. Alternatively, the input in-
dicating the size and location of the display area 350 on
the touchscreen 102 may be automatically generated in-
ternally when executing the computer application 230. It
will be further appreciated that the origin of the input in-
dicating the size and location of the display area 350 on
the touchscreen 102 may be suitable origin as long as
the input triggers the processor 205 to create the display
area 350 on the touchscreen 102. Referring back to Fig-
ure 7, showing the present implementation, the display
area 350 is smaller than the touchscreen 102. However,
it should be appreciated that the display area 350 may
also occupy the entire touchscreen 102.
[0066] After the input indicating the size and location
of the display area 350 on the touchscreen 102 is re-
ceived, the processor 205 may additionally scale the out-
put from the computer application 230 such that the out-
put is completely rendered within the display area 350.
For example, if the output from the computer application
230 is coded to cause the processor 205 to render the
application’s output over the entire touchscreen 102
when method 500 is not being carried out, the processor
205 may scale the output to fit within the display area
350 when the method is carried out. It will be appreciated
that if the processor 205 does not scale the output from
the computer application 230, any output intended to be
rendered outside of the display area 350 would simply
be truncated.
[0067] At block 520, the processor 205 renders the plu-
rality of virtual keys 320a-e on the touchscreen 102. In
this implementation, the plurality of virtual keys 320a-e
are enabled to receive input at the touchscreen 102 cor-
responding to the application input data for the computer
application 230 executed by the processor 205. Again,
it will be appreciated that the plurality of virtual keys is
not limited to exactly five virtual keys and that the subset
may include more or less virtual keys depending on the
requirements of the computer application 230.
[0068] When the processor 205 renders the plurality
of virtual keys 320a-e as described in block 520, the proc-
essor 205 may further render the plurality of virtual keys
320a-e outside of the display area 350. By placing the
plurality of virtual keys 320a-e outside of the display area
350 (as shown in Figure 4), the plurality of virtual keys
320a-e will not overlap with any portion of the output ren-
dered from the computer application 230. Therefore, this
will prevent obscuring the output rendered from the com-
puter application 230 since the plurality of virtual keys
320a-e remain on the touchscreen 102 indefinitely.
[0069] In the present implementation of the touch-
screen device 100, method 400 or method 500 provides

a means to receive input efficiently from the touchscreen
for the computer application 230. In contrast to using the
full virtual keyboard 310 during execution of the computer
application 230, placing the plurality of virtual keys 320a-
e allows for the output from the application to be rendered
on the touchscreen 102 with minimal obstruction by the
input elements. Although the methods 400 and 500 dis-
cussed above may be carried out before the execution
of computer application 230, it should be recognized that
the methods may be carried out during the execution of
the computer application.
[0070] While specific implementations of the invention
have been described and illustrated, such implementa-
tions should be considered illustrative of the invention
only and not as limiting the invention, the scope of which
is defined by the accompanying claims.

Claims

1. A touchscreen device (100) comprising a processor
(205) and a touchscreen (102), the processor (205)
operably configured to:

receive input indicative of a selection of input
elements for a subset of input elements from a
set of given input elements, the subset for pro-
viding application input data to a computer ap-
plication (230), the subset displayable on the
touchscreen (102);
receive further input indicative of a size and lo-
cation of a display area (350), the display area
(350) for rendering output from the computer ap-
plication (230), wherein the display area (350)
is smaller than the touchscreen (102); and
render the subset on the touchscreen (102) such
that the subset is operably configured to receive
the application input data, the subset being ren-
dered outside the display area (350) and remain-
ing on the touchscreen (102) as long as the com-
puter application (230) is running.

2. The touchscreen device (100) of claim 1, wherein
the processor (205) is operably configured to scale
the output such that the output is completely ren-
dered within the display area (350).

3. The touchscreen device (100) of claim 1 or 2, where-
in the processor (205) is operably configured to re-
ceive further input indicative of a selection of a loca-
tion on the touchscreen (102) such that a selected
input element of the subset is rendered at the loca-
tion.

4. The touchscreen device (100) of any one of claims
1 to 3 wherein the processor (205) is operably con-
figured to receive data indicative of a selection from
a list.
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5. The touchscreen device (100) of any one of claims
1 to 4 wherein the processor (205) is further operably
configured to change sizes and shapes of the input
elements (325a-e).

6. A method comprising:

receiving, at a touchscreen device (100) includ-
ing a processor (205) and a touchscreen (102),
input indicative of a selection of input elements
for a subset of input elements from a set of given
input elements, the subset for providing appli-
cation input data to a computer application
(230), the subset displayable on the touch-
screen (102);
receiving further input indicative of a size and
location of a display area (350), the display area
(350) for rendering output from the computer ap-
plication (230), wherein the display area (350)
is smaller than the touchscreen (102); and
rendering the subset on the touchscreen (102)
such that the subset is operably configured to
receive the application input data, the subset be-
ing rendered outside the display area (350) and
remaining on the touchscreen (102) as long as
the computer application (230) is running.

7. The method of claim 6, further comprising scaling
the output such that the output is rendered within the
display area (350).

8. The method of claim 6 or 7, further comprising re-
ceiving further input indicative of a selection of a lo-
cation on the touchscreen (102) such that a selected
input element of the subset is rendered at the loca-
tion.

9. The method of any one of claims 6 to 8, wherein the
input indicative of populating the subset comprises
data indicative of a drag-and-drop selection on the
touchscreen (102).

10. The method of any one of claims 6 to 9 wherein re-
ceiving the input indicative of populating the subset
comprises receiving data indicative of a selection
from a list.

11. The method of any one of claims 6 to 10 wherein
receiving the input indicative of populating the subset
comprises receiving data from an input device other
than the touchscreen (102).

12. The method of any one of claims 6 to 11 further com-
prising changing sizes and shapes of the input ele-
ments (325a-e).

Patentansprüche

1. Berührungsbildschirmvorrichtung (100), umfassend
einen Prozessor (205) und einen Berührungsbild-
schirm (102), wobei der Prozessor (205) betriebsfä-
hig zu Folgendem konfiguriert ist:

Empfangen von Eingabe, die eine Auswahl von
Eingabeelementen für einen Teilsatz von Ein-
gabeelementen aus einem Satz von gegebenen
Eingabeelementen anzeigt, wobei der Teilsatz
dem Zuführen von Anwendungseingabedaten
zu einer Rechneranwendung (230) dient, wobei
der Teilsatz auf dem Berührungsbildschirm
(102) anzeigbar ist;
Empfangen von weiterer Eingabe, die eine Grö-
ße und einen Ort eines Anzeigebereichs (350)
anzeigt, wobei der Anzeigebereich (350) dem
Wiedergeben einer Ausgabe von der Rechner-
anwendung (230) dient, wobei der Anzeigebe-
reich (350) kleiner als der Berührungsbildschirm
(102) ist; und
Wiedergeben des Teilsatzes auf dem Berüh-
rungsbildschirm (102), sodass der Teilsatz be-
triebsfähig zum Empfangen der Anwendungs-
eingabedaten konfiguriert ist, wobei der Teilsatz
außerhalb des Anzeigebereichs (350) wieder-
gegeben wird und auf dem Berührungsbild-
schirm (102) verbleibt, solange die Rechneran-
wendung (230) läuft.

2. Berührungsbildschirmvorrichtung (100) nach An-
spruch 1, wobei der Prozessor (205) betriebsfähig
zum Skalieren der Ausgabe konfiguriert ist, sodass
die Ausgabe vollständig innerhalb des Anzeigebe-
reichs (350) wiedergegeben wird.

3. Berührungsbildschirmvorrichtung (100) nach An-
spruch 1 oder 2, wobei der Prozessor (205) betriebs-
fähig zum Empfangen von weiterer Eingabe konfi-
guriert ist, die eine Auswahl eines Orts auf dem Be-
rührungsbildschirm (102) anzeigt, sodass ein aus-
gewähltes Eingabeelement des Teilsatzes an dem
Ort wiedergegeben wird.

4. Berührungsbildschirmvorrichtung (100) nach einem
der Ansprüche 1 bis 3, wobei der Prozessor (205)
betriebsfähig zum Empfangen von Daten konfigu-
riert ist, die eine Auswahl aus einer Liste anzeigen.

5. Berührungsbildschirmvorrichtung (100) nach einem
der Ansprüche 1 bis 4, wobei der Prozessor (205)
ferner betriebsfähig zum Ändern von Größen und
Formen der Eingabeelemente (325a-e) konfiguriert
ist.

6. Verfahren, umfassend:
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Empfangen, an einer Berührungsbildschirmvor-
richtung (100), die einen Prozessor (205) und
einen Berührungsbildschirm (102) enthält, von
Eingabe, die eine Auswahl von Eingabeelemen-
ten für einen Teilsatz von Eingabeelementen
aus einem Satz von gegebenen Eingabeele-
menten anzeigt, wobei der Teilsatz dem Zufüh-
ren von Anwendungseingabedaten zu einer
Rechneranwendung (230) dient, wobei der Teil-
satz auf dem Berührungsbildschirm (102) an-
zeigbar ist;
Empfangen von weiterer Eingabe, die eine Grö-
ße und einen Ort eines Anzeigebereichs (350)
anzeigt, wobei der Anzeigebereich (350) dem
Wiedergeben einer Ausgabe von der Rechner-
anwendung (230) dient, wobei der Anzeigebe-
reich (350) kleiner als der Berührungsbildschirm
(102) ist; und
Wiedergeben des Teilsatzes auf dem Berüh-
rungsbildschirm (102), sodass der Teilsatz be-
triebsfähig zum Empfangen der Anwendungs-
eingabedaten konfiguriert ist, wobei der Teilsatz
außerhalb des Anzeigebereichs (350) wieder-
gegeben wird und auf dem Berührungsbild-
schirm (102) verbleibt, solange die Rechneran-
wendung (230) läuft.

7. Verfahren nach Anspruch 6, ferner umfassend Ska-
lieren der Ausgabe, sodass die Ausgabe vollständig
innerhalb des Anzeigebereichs (350) wiedergege-
ben wird.

8. Verfahren nach Anspruch 6 oder 7, ferner umfas-
send Empfangen von weiterer Eingabe, die eine
Auswahl eines Orts auf dem Berührungsbildschirm
(102) anzeigt, sodass ein ausgewähltes Eingabee-
lement des Teilsatzes an dem Ort wiedergegeben
wird.

9. Verfahren nach einem der Ansprüche 6 bis 8, wobei
die Eingabe, die Auffüllen des Teilsatzes anzeigt,
Daten umfasst, die eine Drag-and-Drop-Auswahl auf
dem Berührungsbildschirm (102) anzeigen.

10. Verfahren nach einem der Ansprüche 6 bis 9, wobei
Empfangen der Eingabe, die Auffüllen des Teilsat-
zes anzeigt, Empfangen von Daten umfasst, die eine
Auswahl aus einer Liste anzeigen.

11. Verfahren nach einem der Ansprüche 6 bis 10, wobei
Empfangen der Eingabe, die Auffüllen des Teilsat-
zes anzeigt, Empfangen von Daten von einer ande-
ren Eingabevorrichtung als dem Berührungsbild-
schirm (102) umfasst.

12. Verfahren nach einem der Ansprüche 6 bis 11, ferner
umfassend Ändern von Größen und Formen der Ein-
gabeelemente (325a-e).

Revendications

1. Dispositif d’écran tactile (100) comprenant un pro-
cesseur (205) et un écran tactile (102), le processeur
(205) étant configuré de manière opérationnelle
pour:

recevoir une entrée indicative d’une sélection
d’éléments d’entrée pour un sous-ensemble
d’éléments d’entrée à partir d’un ensemble
d’éléments d’entrée donnés, le sous-ensemble
fournissant des données d’entrée d’application
à une application informatique (230), le sous-
ensemble pouvant être affiché sur l’écran tactile
(102);
recevoir une autre entrée indiquant une taille et
un emplacement d’une zone d’affichage (350),
la zone d’affichage (350) restituant la sortie de
l’application informatique (230), dans laquelle la
zone d’affichage (350) est plus petite que l’écran
tactile (102); et
restituer le sous-ensemble sur l’écran tactile
(102) de telle sorte que le sous-ensemble soit
configuré de manière opérationnelle pour rece-
voir les données d’entrée d’application, le sous-
ensemble étant resitué en dehors de la zone
d’affichage (350) et restant sur l’écran tactile
(102) tant que l’application informatique (230)
est en cours d’exécution.

2. Dispositif d’écran tactile (100) selon la revendication
1, dans lequel le processeur (205) est configuré de
manière opérationnelle pour mettre à l’échelle la sor-
tie de telle sorte que la sortie soit complètement res-
tituée dabs la zone d’affichage (350).

3. Dispositif d’écran tactile (100) selon la revendication
1 ou 2, dans lequel le processeur (205) est configuré
de manière opérationnelle pour recevoir une entrée
supplémentaire indiquant une sélection d’un empla-
cement sur l’écran tactile (102) de telle sorte qu’un
élément d’entrée sélectionné du sous-ensemble soit
restitué à cet emplacement.

4. Dispositif d’écran tactile (100) selon une quelconque
des revendications 1 à 3, dans lequel le processeur
(205) est configuré de manière opérationnelle pour
recevoir des données indiquant une sélection dans
une liste.

5. Dispositif d’écran tactile (100) selon une quelconque
des revendications 1 à 4, dans lequel le processeur
(205) est en outre configuré de manière fonctionnelle
pour modifier les tailles et les formes des éléments
d’entrée (325a-e).

6. Procédé comprenant de:
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recevoir, au niveau d’un dispositif à écran tactile
(100) comprenant un processeur (205) et un
écran tactile (102), une entrée indiquant une sé-
lection d’éléments d’entrée pour un sous-en-
semble d’éléments d’entrée à partir d’un ensem-
ble d’éléments d’entrée donnés, le sous-ensem-
ble fournissant une application des données
d’entrée dans une application informatique
(230), le sous-ensemble pouvant être affiché sur
l’écran tactile (102);
recevoir en outre une entrée indiquant une taille
et un emplacement d’une zone d’affichage
(350), la zone d’affichage (350) restituant la sor-
tie de l’application informatique (230), dans le-
quel la zone d’affichage (350) est plus petite que
l’écran tactile (102); et
restituer le sous-ensemble sur l’écran tactile
(102) de telle sorte que le sous-ensemble soit
configuré de manière opérationnelle pour rece-
voir les données d’entrée d’application, le sous-
ensemble étant restitué en dehors de la zone
d’affichage (350) et restant sur l’écran tactile
(102) aussi longtemps que l’application informa-
tique (230) est en cours d’exécution.

7. Procédé selon la revendication 6, comprenant en
outre la mise à l’échelle de la sortie de telle sorte
que la sortie soit restituée dans la zone d’affichage
(350).

8. Procédé selon la revendication 6 ou 7, comprenant
en outre la réception d’une entrée supplémentaire
indiquant une sélection d’un emplacement sur
l’écran tactile (102) de telle sorte qu’un élément d’en-
trée sélectionné du sous-ensemble soit restitué à
l’emplacement.

9. Procédé selon une quelconque des revendications
6 à 8, dans lequel l’entrée indiquant le remplissage
du sous-ensemble comprend des données indicati-
ves d’une sélection par glisser-déposer sur l’écran
tactile (102) .

10. Procédé selon une quelconque des revendications
6 à 9, dans lequel la réception de l’entrée indiquant
le remplissage du sous-ensemble comprend la ré-
ception de données indicatives d’une sélection dans
une liste.

11. Procédé selon une quelconque des revendications
6 à 10, dans lequel la réception de l’entrée indicative
de remplissage du sous-ensemble comprend la ré-
ception de données d’un dispositif d’entrée autre que
l’écran tactile (102).

12. Procédé selon une quelconque des revendications
6 à 11, comprenant en outre la modification de tailles
et de formes des éléments d’entrée (325a-e).
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