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An Apparatus, Method, Computer Program and User Interface

FIELD OF THE INVENTION

Embodiments of the present invention relate to an apparatus, method,

computer program and user interface. In particular, they relate to an

apparatus, method, computer program and user interface which is simple and

convenient for a user to use.

BACKGROUND TO THE INVENTION

Apparatus which enable a user to make inputs via a user input device are well

known. The apparatus may be configured to perform a plurality of different

functions or store a plurality of different pieces of information. It is useful to

make the apparatus easy for a user to use to reduce the number of

inadvertent actuations while still enabling easy and convenient access to the

functions of the apparatus.

BRIEF DESCRIPTION OF VARIOUS EMBODIMENTS OF THE INVENTION

According to various, but not necessarily all, embodiments of the invention

there is provided an apparatus comprising: a user input device; at least one

processor; and at least one memory including computer program code;

wherein the at least one memory and the computer program code are

configured to, with the at least one processor, enable the apparatus to:

provide a user selectable part of the user input device; configure the

apparatus in either a first state or a second state wherein, in the first state the

user selectable part is associated with a first function, having a first

characteristic, so that the first function is performed in response to actuation

of the user selectable part and in the second state the user selectable part is

not associated with the first function so that the first function is not performed

in response to the actuation of the user selectable part; and configure the



apparatus to control a tactile quality of the user selectable part with respect to

the rest of the user input device so that the user selectable part is provided

with a first tactile quality when the apparatus is in the first state and a second

tactile quality when the apparatus is in the second state wherein the tactile

quality is indicative of the first characteristic of the first function.

In some embodiments of the invention the tactile quality may be the height of

the user selectable part with respect to the rest of the user input device so

that the user selectable part may be provided at a first relative height when

the apparatus is in the first state and a second relative height when the

apparatus is in the second state wherein the relative height is indicative of the

first characteristic of the first function.

In some embodiments of the invention the first relative height may be higher

than the rest of the user input device. In other embodiments of the invention

the first relative height may be lower than the rest of the user input device.

In some embodiments of the invention the tactile quality may be the texture of

the user selectable part.

In some embodiments of the invention the first characteristic may be that the

function is available. In other embodiments of the invention the first

characteristic may be that the function comprises committing to a transaction.

Committing to a transaction may comprise performing an action which cannot

easily be reversed.

In some embodiments of the invention the first characteristic may be the

probability that the function will be selected.

In some embodiments of the invention the tactile quality of the user selectable

part may be proportional to the probability that the function will be selected.



In some embodiments of the invention the first characteristic associated with

the first function may be dependent upon the context of the apparatus.

In some embodiments of the invention a plurality of user selectable parts may

be provided. Each of the user selectable parts may be provided with different

tactile qualities depending on the characteristics of the functions associated

with the user selectable parts.

In some embodiments of the invention the change in the tactile quality of a

part of the user input device may be provided by a change in the topology of

an electroactive polymer.

According to various, but not necessarily all, embodiments of the invention

there is also provided a method comprising: providing a user selectable part

of a user input device of an apparatus; configuring the apparatus in either a

first state or a second state wherein, in the first state the user selectable part

is associated with a first function, having a first characteristic, so that the first

function is performed in response to actuation of the user selectable part and

in the second state the user selectable part is not associated with the first

function so that the first function is not performed in response to the actuation

of the user selectable part; and controlling a tactile quality of the user

selectable part with respect to the rest of the user input device so that the

user selectable part is provided with a first tactile quality when the apparatus

is in the first state and a second tactile quality when the apparatus is in the

second state wherein the tactile quality is indicative of the first characteristic of

the first function.

In some embodiments of the invention the tactile quality may be the height of

the user selectable part with respect to the rest of the user input device so

that the user selectable part may be provided at a first relative height when

the apparatus is in the first state and a second relative height when the



apparatus is in the second state wherein the relative height is indicative of the

first characteristic of the first function.

In some embodiments of the invention the first relative height may be higher

than the rest of the user input device. In other embodiments of the invention

the first relative height may be lower than the rest of the user input device.

In some embodiments of the invention the tactile quality may be the texture of

the user selectable part.

In some embodiments of the invention the first characteristic may be that the

function is available. In other embodiments of the invention the first

characteristic may be the probability that the function will be selected. The

tactile quality of the user selectable part may be proportional to the probability

that the function will be selected.

In some embodiments of the invention the first characteristic may be that the

function comprises committing to a transaction. Committing to a transaction

may comprise performing an action which cannot easily be reversed.

In some embodiments of the invention the first characteristic associated with

the first function may be dependent upon the context of the apparatus.

In some embodiments of the invention the method may also comprise

providing a plurality of user selectable parts. Each of the user selectable

parts may be provided with different tactile qualities depending on the

characteristics of the functions associated with the user selectable parts.

In some embodiments of the invention the change in the tactile quality of a

part of the user input device may be provided by a change in the topology of

an electroactive polymer.



According to various, but not necessarily all, embodiments of the invention

there is also provided a computer program comprising computer program

instructions that, when executed by at least one processor, enable an

apparatus at least to perform: providing a user selectable part of a user input

device of the apparatus; configuring the apparatus in either a first state or a

second state wherein, in the first state the user selectable part is associated

with a first function, having a first characteristic, so that the first function is

performed in response to actuation of the user selectable part and in the

second state the user selectable part is not associated with the first function

so that the first function is not performed in response to the actuation of the

user selectable part; and controlling the tactile quality of the user selectable

part with respect to the rest of the user input device so that the user

selectable part is provided with a first tactile quality when the apparatus is in

the first state and a second tactile quality when the apparatus is in the second

state wherein the tactile quality is indicative of the first characteristic of the

first function.

In some embodiments of the invention there may also be provided a computer

program comprising program instructions for causing a computer to perform

the method as described above.

In some embodiments of the invention there may also be provided a physical

entity embodying the computer program as described above.

In some embodiments of the invention there may also be provided an

electromagnetic carrier signal carrying the computer program as described

above.

According to various, but not necessarily all, embodiments of the invention

there is also provided a user interface comprising: a user input device wherein

the user input device comprises a user selectable part wherein, in a first state

the user selectable part is associated with a first function, having a first



characteristic, so that the first function is performed in response to actuation

of the user selectable part and in a second state the user selectable part is

not associated with the first function so that the first function is not performed

in response to the actuation of the user selectable part; and the tactile quality

of the user selectable part with respect to the rest of the user input device

may be controlled so that the user selectable part is provided with a first

tactile quality when the apparatus is in the first state and a second tactile

quality when the apparatus is in the second state wherein the relative tactile

quality is indicative of the first characteristic of the first function.

In some embodiments of the invention the first characteristic associated with

the first function may be dependent upon the context of the apparatus.

In some embodiments of the invention the tactile quality may be the height of

the user selectable part with respect to the rest of the user input device so

that the user selectable part may be provided at a first relative height when

the apparatus is in the first state and a second relative height when the

apparatus is in the second state wherein the relative height is indicative of the

first characteristic of the first function.

In some embodiments of the invention the first relative height may be higher

than the rest of the user input device. In other embodiments of the invention

the first relative height may be lower than the rest of the user input device.

According to various, but not necessarily all, embodiments of the invention

there is also provided an apparatus comprising: means for providing a user

selectable part of a user input device of an apparatus; means for configuring

the apparatus in either a first state or a second state wherein, in the first state

the user selectable part is associated with a first function, having a first

characteristic, so that the first function is performed in response to actuation

of the user selectable part and in the second state the user selectable part is

not associated with the first function so that the first function is not performed



in response to the actuation of the user selectable part; and means for

controlling a tactile quality of the user selectable part with respect to the rest

of the user input device so that the user selectable part is provided with a first

tactile quality when the apparatus is in the first state and a second tactile

quality when the apparatus is in the second state wherein the tactile quality is

indicative of the first characteristic of the first function.

The apparatus may be for wireless communication.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of various examples of embodiments of the

present invention reference will now be made by way of example only to the

accompanying drawings in which:

Fig. 1 schematically illustrates an apparatus according to an exemplary

embodiment of the invention;

Fig. 2 illustrates a touch sensitive display configured to provide a tactile

indication according to an exemplary embodiment of the invention;

Fig. 3 illustrates a touch sensitive display configured to provide a tactile

indication according to a second exemplary embodiment of the invention;

Fig. 4A is a block diagrams which schematically illustrates a method

according to an exemplary embodiment of the invention;

Figs. 5A to 5B illustrate an exemplary embodiment of the invention in use;

Figs. 6A to 6B illustrate another exemplary embodiment of the invention in

use; and

Fig. 7 illustrates a further exemplary embodiment of the invention in use.

DETAILED DESCRIPTION OF VARIOUS EMBODIMENTS OF THE

INVENTION

The Figures illustrate an apparatus 1, method, computer program and

apparatus wherein the apparatus 1 comprises: a user input device 17; at least



one processor 3; and at least one memory 5 including computer program

code 9; wherein the at least one memory 5 and the computer program code 9

are configured to, with the at least one processor 3, enable the apparatus 1

to: provide a user selectable part 5 1 of the user input device 1; configure the

apparatus 1 in either a first state or a second state wherein, in the first state

the user selectable part 5 1 is associated with a first function, having a first

characteristic, so that the first function is performed in response to actuation

of the user selectable part 5 1 and in the second state the user selectable part

5 1 is not associated with the first function so that the first function is not

performed in response to the actuation of the user selectable part 5 1 ; and

configure the apparatus 1 to control the tactile quality of the user selectable

part 5 1 with respect to the rest of the user input device 17 so that the user

selectable part 5 1 is provided with a first tactile quality when the apparatus is

in the first state and a second tactile quality when the apparatus 1 is in the

second state wherein the tactile quality is indicative of the first characteristic of

the first function.

Fig. 1 schematically illustrates an apparatus 1 according to an exemplary

embodiment of the invention. The apparatus 1 may be an electronic

apparatus. The apparatus 1 may be, for example, a mobile cellular

telephone, a personal computer, a camera, a gaming device, a personal

digital assistant, a personal music player or any other apparatus which

enables a user to make user inputs to control the apparatus 1. The apparatus

1 may be a handheld apparatus 1 which can be carried in a user's hand,

handbag or jacket pocket for example.

Only features referred to in the following description are illustrated in Fig. 1.

However, it should be appreciated that the apparatus 1 may comprise

additional features that are not illustrated. For example, in embodiments of

the invention where the apparatus 1 is a mobile cellular telephone, the

apparatus 1 may also comprise a transmitter and receiver configured to

enable wireless communication.



The apparatus 1 illustrated in Fig. 1 comprises: a user interface 13 and a

controller 4 . In the illustrated embodiment the controller 4 comprises at least

one processor 3 and at least one memory 5 and the user interface 13

comprises a display 15 and a user input device 17.

The controller 4 provides means for controlling the apparatus 1. The

controller 4 may be implemented using instructions that enable hardware

functionality, for example, by using executable computer program instructions

11 in one or more general-purpose or special-purpose processors 3 that may

be stored on a computer readable storage medium 23 (e.g. disk, memory etc)

to be executed by such processors 3 .

The controller 4 may be configured to control the apparatus 1 to perform a

plurality of different functions. For example, where the apparatus 1 is a

mobile cellular telephone the controller 4 may be configured to control the

apparatus 1 to make and receive telephone calls and also to perform other

functions such as send messages or access communication networks such as

local area networks or the internet. The controller 4 may also be configured to

enable a user to commit to a transaction. Committing to a transaction may

comprise performing an action that cannot easily be reversed. Such an action

may be, for example, authorising a payment, sending a message such as an

email, deleting content from the one or more memories 5 or transferring

content to a removable medium, for example, burning a CD.

The controller 4 may also be configured to enable the apparatus 1 to provide

a user selectable part 5 1 of the user input device 17; configure the apparatus

1 in either a first state or a second state wherein, in the first state the user

selectable part 5 1 is associated with a first function, having a first

characteristic, so that the first function is performed in response to actuation

of the user selectable part 5 1 and in the second state the user selectable part

5 1 is not associated with the first function so that the first function is not



performed in response to the actuation of the user selectable part 5 1 ; and

configure the apparatus 1 to control the tactile quality of the user selectable

part 5 1 with respect to the rest of the user input device so that the user

selectable part 5 1 is provided with a first tactile quality when the apparatus 1

is in the first state and a second tactile quality when the apparatus 1 is in the

second state wherein the tactile quality is indicative of the first characteristic of

the first function.

The at least one processor 3 is configured to receive input commands from

the user interface 13 and also to provide output commands to the user

interface 13 . The at least one processor 3 is also configured to write to and

read from the at least one memory 5 . The outputs of the user interface 13 are

provided as inputs to the controller 4 .

In the exemplary embodiment illustrated in Fig. 1 the user interface 13

comprises a user input device 17 and a display 15.

The user input device 17 may comprise any means which enables a user of

the apparatus 1 to input information which may be used to control the

apparatus 1. The user input device 17 may also enable a user to input

information which may be stored in the one or more memories 5 of the

apparatus 1. The user input device 17 may comprise a touch sensitive

display, a keypad or a combination of a number of different types of user input

devices.

In embodiments of the invention the user input device 17 may be configured

to provide one or more user selectable parts 5 1 to a user. Each of the user

selectable parts 5 1 may be associated with different functions of the

apparatus 1 so that the function is performed in response to actuation of the

user selectable part. The function associated with the user selectable part 5 1

may be dependent upon the mode of operation and/or the context of the

apparatus 1.



In embodiments of the invention the user selectable parts 5 1 may be provided

with different tactile qualities. For example, in some embodiments of the

invention the user selectable parts 5 1 may be provided at different heights.

The height of the user selectable part 5 1 relative to the rest of the user input

device 17 may be dependent upon a characteristic of the function associated

with the user selectable part. The relative height of the user selectable parts

5 1 may change as the mode of operation and/or context of the apparatus 1

changes. The relative height of a user selectable part 5 1 may be higher than

the rest of the user input device 17 or lower than the rest of the user input

device 17 . The difference in the relative height of the user selectable part 5 1

is such that it may be felt by the user via the sense of touch. The difference in

the relative heights may be of the order of several mm. An example of a user

input device 17 configured to provide user selectable parts 5 1 at different

relative heights is illustrated in more detail in Fig. 2 .

In other embodiments of the invention the tactile quality of the user selectable

part 5 1 may be the texture. The user input device 17 may be configured so

that some of the user selectable parts 5 1 have a rougher texture than the rest

of the user input device 17 . In other embodiments of the invention the user

selectable parts 5 1 may have a smoother texture. The user can feel the

difference in texture using their sense of touch.

The display 15 may comprise any means which enables information to be

displayed to a user of the apparatus 1. The information may correspond to

information which has been input by the user via the user input device 17,

information which is stored in the one or more memories 5 or information

which has been received by apparatus 1. Graphical user interfaces 59, 6 1 as

illustrated in Figs 6A, 6B and 7 may also be displayed on the display 15 .

In some embodiments of the invention the user input device 17 and the

display 15 may be combined to provide a touch sensitive display which both



enables information to be displayed to a user and enables a user to make

user inputs.

The at least one memory 5 stores a computer program code 9 comprising

computer program instructions 11 that control the operation of the apparatus 1

when loaded into the at least one processor 3 . The computer program

instructions 11 provide the logic and routines that enable the apparatus 1 to

perform the methods illustrated in Fig. 4 . The at least one processor 3 by

reading the at least one memory 5 is able to load and execute the computer

program 9 .

The computer program instructions 11 may provide computer readable

program means configured to control the apparatus 1. The program

instructions 11 may provide, when loaded into the controller 4; means for

providing a user selectable part 5 1 of a user input device 17 of the apparatus

1; means for configuring the apparatus 1 in either a first state or a second

state wherein, in the first state the user selectable part 5 1 is associated with a

first function, having a first characteristic, so that the first function is performed

in response to actuation of the user selectable part 5 1 and in the second state

the user selectable part 5 1 is not associated with the first function so that the

first function is not performed in response to the actuation of the user

selectable part 5 1 ; and means for controlling the tactile quality of the user

selectable part 5 1 with respect to the rest of the user input device so that the

user selectable part 5 1 is provided with a first tactile quality when the

apparatus 1 is in the first state and a second tactile quality when the

apparatus 1 is in the second state wherein the tactile quality is indicative of

the first characteristic of the first function.

The computer program code 9 may arrive at the apparatus 1 via any suitable

delivery mechanism 2 1 . The delivery mechanism 2 1 may be, for example, a

computer-readable storage medium, a computer program product 23, a

memory device, a record medium such as a CD-ROM or DVD, an article of



manufacture that tangibly embodies the computer program code 9 . The

delivery mechanism may be a signal configured to reliably transfer the

computer program code 9 . The apparatus 1 may propagate or transmit the

computer program code 9 as a computer data signal.

Although the memory 5 is illustrated as a single component it may be

implemented as one or more separate components some or all of which may

be integrated/removable and/or may provide permanent/semi-permanent/

dynamic/cached storage.

References to 'computer-readable storage medium', 'computer program

product', 'tangibly embodied computer program' etc. or a 'controller',

'computer', 'processor' etc. should be understood to encompass not only

computers having different architectures such as single/multi- processor

architectures and sequential (e.g. Von Neumann)/parallel architectures but

also specialized circuits such as field-programmable gate arrays (FPGA),

application integration specific circuits (ASIC), signal processing devices and

other devices. References to computer program, instructions, code etc.

should be understood to encompass software for a programmable processor

or firmware such as, for example, the programmable content of a hardware

device whether instructions for a processor, or configuration settings for a

fixed-function device, gate array or programmable logic device etc.

Fig. 2 illustrates a user input device 17 according to an exemplary

embodiment of the invention. The user input device 17 is configured to

provide one or more user selectable parts 5 1 having different tactile qualities.

In this exemplary embodiment at least one of the user selectable parts 5 1 is

provided at a different relative height to the rest of the user input device 17 . In

this particular embodiment the user input device 17 comprises a touch

sensitive display 15 .



The touch sensitive display 15 comprises a flexible surface layer 39

overlaying an electroactive polymer (EAP) layer 3 1 . The flexible surface layer

39 may comprise part of the outer surface of the apparatus 1. The flexible

surface layer 39 may be actuated by a user. The actuation may comprise a

user touching the flexible surface layer 39 with a device such as a finger or a

stylus.

The electroactive polymer (EAP) layer 3 1 is provided underneath the flexible

surface layer 39. The electroactive polymer may comprise any material which

changes shape when a voltage is applied to it. The EAP layer 3 1 may be

configured to provide localized changes in topology. That is, the EAP layer 3 1

may be configured so that a first portion of the EAP layer 3 1 may be raised or

lowered with respect to the other portions of the EAP layer 3 1 . The EAP layer

3 1 may be provided as a grid of EAP elements. The voltage across the EAP

layer 3 1 may be controlled by the controller 4 thereby enabling the controller 4

to control the topology of the EAP layer 3 1 . The controller 4 may control

when the topology of the EAP layer 3 1 is changed.

The EAP layer 3 1 is positioned underneath the flexible surface layer 39 so

that any change in the topology of the EAP layer 3 1 causes a corresponding

change in the topology of the flexible surface layer 39.

In the embodiment illustrated in Fig. 2 a voltage has been applied to a first

portion 35 of the EAP layer 3 1 . This has caused the first portion 35 to

become raised with respect to the rest of the EAP layer 3 1 so that the first

portion 35 comprises a projection 36. The projection 36 in the first portion 35

of the EAP layer 3 1 also deforms the flexible surface layer 39 so that a

corresponding projection 37 is provided in a first portion 33 of the flexible

surface layer 39 overlaying the first portion 35 of the EAP layer 3 1 . The

projection provides the first portion 33 of the touch sensitive display 15 at a

different relative height to the rest of the touch sensitive display 15 . A user

selectable part 5 1 may be displayed in the first portion 33 so that the user



selectable part 5 1 is provided at a higher level than the rest of the user input

device 17 .

In the illustrated embodiment the EAP layer 3 1 provides a user selectable part

5 1 at a higher level than the rest of the user input device 17 . It is to be

appreciated that in other embodiments of the invention the user selectable

part 5 1 could be provided at a lower level by controlling the EAP layer 3 1 to

provide an indentation rather than a projection or to provide a change in the

surface texture.

Fig. 3 illustrates an apparatus V according to another embodiment of the

invention. The apparatus 1' illustrated in Fig. 3 may be a chip or a chip-set.

The apparatus 1' comprises at least one processor 3 and at least one memory

5 as described above in relation to Fig. 1.

A method of controlling the apparatus 1, according to embodiments of the

invention, is illustrated schematically in Fig 4 .

At block 4 1 a user selectable part 5 1 is provided. The user selectable part 5 1

may comprise any part of a user input device 13 which may be actuated and

in response to the actuation provide a control signal to the controller 4 . A

plurality of user selectable parts 5 1 may be provided simultaneously. The

user selectable parts 5 1 may comprise portions of a touch sensitive display 15

which may be actuated by a user. In other embodiments of the invention the

user selectable parts 5 1 may comprise a key or a plurality of keys in a key

pad.

At block 43 the apparatus 1 is configured either in a first state or a second

state. The first and second states may be any states in which the apparatus 1

is operable to perform functions. For example, in embodiments of the

invention where the apparatus 1 is a mobile telephone the states may be a



state in which the user may make or receive a telephone call or access a

communications network such as the internet.

In the first state the user selectable part 5 1 is associated with a first function

so that the first function is performed in response to actuation of the user

selectable part 5 1 . In the second state the user selectable part 5 1 is not

associated with the first function so that the first function is not performed in

response to actuation of the user selectable part 5 1 . In some embodiments of

the invention, when the apparatus 1 is configured in the second state the user

selectable part 5 1 may be associated with a second function, different to the

first function, so that the second function is performed in response to

actuation of the user selectable part 4 1 . Alternatively, in the second state the

user selectable part 5 1 might not be associated with any function so that no

function is performed in response to actuation of the user selectable part 5 1 .

The apparatus 1 may be switched between the first and second states. The

apparatus 1 may be switched between the first and second states in response

to a user input. For example a user may select a first mode of operation in

which the first function is available or a second mode of operation in which the

first function is not available by selecting an item from a menu. Alternatively

the user may input information which enables a first function to be performed.

This may enable the apparatus 1 to switch between the two states as it might

not be possible for the first function to be performed without the input

information. For example a user may input a telephone number so that a

telephone call may be made or they may input information into a field on a

webpage which enables a transaction to be authorized.

In some embodiments of the invention the apparatus 1 may be switched

between the first and second states without any input from the user of the

apparatus 1. For example the apparatus 1 may receive an incoming call or

message. In embodiments of the invention where the apparatus 1 is a

portable or a handheld apparatus 1 the apparatus 1 may move from an area



where access to a communications network is not available to an area where

access to a communications network is available. In embodiments of the

invention where the apparatus 1 is configured for enabling a message service

such as instant messaging the function may be messaging a specific user of

the messaging service. This function may only be available when the other

user is online or has logged on to the service.

At block 45 the apparatus 1 has been configured in the first state so that the

user selectable part is associated with the first function. The controller 4

determines that the apparatus 1 is in the first state and also that the user

selectable part is associated with the first function. For example the controller

4 may determine that a function which comprises committing to a transaction

is available. The controller 4 controls the user interface to control a tactile

quality of the user selectable part 5 1 with respect to the rest of the user input

device 17 so that the user selectable part 5 1 is provided with a different tactile

quality relative to the rest of the user input device.

The tactile quality of the user input part 5 1 is indicative of a characteristic of

the first function. For example, in some embodiments of the invention the

function associated with the user input part 5 1 may comprise committing to a

transaction which cannot easily be reversed, for example the function may

comprise authorising a payment, sending a message such as an email,

deleting content from the one or more memories 5 or transferring content to a

removable medium. In such embodiments it is important that the user does

not inadvertently actuate the user input part 5 1 and so the user input part 5 1

may be provided at a lower height or with a rougher texture than the rest of

the user input device 17 . This not only makes the user input part 5 1 feel

different to the rest of the user input device 17 but it may also make the user

input part 5 1 more difficult to actuate.

In other embodiments of the invention it may be advantageous to make the

user input part 5 1 easier to actuate. In such embodiments the user input part



5 1 may be provided at a higher level than the rest of the user input device 17 .

For example, the characteristic which determines the relative height of the

user input part 5 1 may be the probability that the function will be selected. If

the user input part is associated with a function which has a high probability of

being selected it may be provided at a higher level than the rest of the user

input device 17. In some embodiments of the invention, if the user input part

5 1 is associated with a function which has a low probability of being selected

it may be provided at a lower level than the rest of the user input device 17 .

The probability that a function will be selected may be determined based on

the previous use of the apparatus or previous actions of the user.

In other embodiments of the invention the characteristic which determines the

tactile quality of the user input part 5 1 may be that the function has become

available. As mentioned above, the function may have become available

because of information which has been input by the user or because access

to a communications network has become available. The change in tactile

quality of the user input part 5 1 when the apparatus 1 is configured in the first

state may provide an indication to the user that the function has become

available.

In embodiments of the invention where the user interface 13 comprises a

touch sensitive display 15 with an EAP layer 3 1 , as illustrated in Fig. 2, the

relative height of the user input part 5 1 may be controlled by controlling the

local topology of the EAP layer 3 1 . The controller 4 may control the voltage

across the EAP layer 3 1 to change the localized topology of the EAP layer 3 1

and flexible surface layer 39. The change in the topology may comprise a

projection 37 as illustrated in Fig. 2 or an indentation depending upon the

characteristic of the function associated with the user input part 5 1 .

At block 47 the apparatus 1 has been configured in the second state so that

the user selectable part 5 1 is not associated with the first function. The

controller 4 determines that the apparatus 1 is in the second state and



controls the EAP layer 3 1 so that the user selectable part 5 1 is provided with

a second tactile quality relative to the rest of the user input device 17 . The

second tactile quality is different to the first tactile quality so that there is a

change in the tactile quality of the user selectable part 5 1 when the apparatus

1 switches between the two states. In embodiments of the invention where

the tactile quality is the height of the user selectable part 5 1 the second height

may be the same level or substantially the same level as the rest of the user

input device 17 .

Figs. 5A and 5B illustrate a plurality of user selectable parts according to

embodiments of the invention. The user selectable parts 5 1A, 5 1B, 5 1C may

be provided a touch sensitive display 15 with an EAP layer 3 1 as illustrated in

Fig. 2 .

Fig. 5A illustrates an embodiment of the invention in a first state. In the

embodiment illustrated in Fig. 5A three user selectable parts 5 1A, 5 1B, 5 1C

are provided. The user selectable parts 5 1A, 5 1B, 51C are three distinct

regions on a touch sensitive display 15 . One of the user selectable parts 5 1B

is associated with a first function so that the first function is performed in

response to the actuation of the user selectable part 5 1B. The other user

selectable parts 5 1A, 5 1C are not associated with the first function but may be

associated with other, different functions.

The user selectable part 5 1B is provided at a higher level than the other user

selectable parts 5 1A, 5 1C. The height of the user selectable part 5 1B

enables a user to distinguish the user selectable part 5 1B from the other user

selectable parts 5 1A, 5 1C using their sense of touch. The height of the user

selectable part 5 1B provides an indication of a characteristic of the function

associated with the user selectable part 5 1B.



When the apparatus 1 is switched between the first state and the second

state the controller 4 may control the voltage across the EAP layer 3 1 to

change the topology of the EAP layer 3 1 and the flexible surface layer 39.

Fig. 5B illustrates the embodiment of the invention in a second state. In the

embodiment illustrated in Fig. 5B the user selectable part 5 1B is no longer

associated with the first function. The user may have switched the apparatus

1 between the states by making a user input or by moving the apparatus 1 to

an area where the first function is no longer available.

As the user selectable part 5 1B is no longer associated with the first function

the user selectable part 5 1B is no longer provided at the first height. In the

illustrated embodiment the user selectable part 5 1B is now provided at the

same height as the other user selectable parts 5 1A, 5 1C. The controller 4

controls the voltage across the EAP layer 3 1 so that the flexible surface layer

39 is substantially flat with no projections or indentations which would be felt

by the user.

Figs. 6A and 6B illustrate a graphical user interface 55 according to another

embodiment of the invention. The graphical user interface 55 may be

displayed on a touch sensitive display 15 as illustrated in Fig. 2 . The

graphical user interface 55 enables a user to authorize a payment by

submitting payment details including a card number. In the embodiment

illustrated in Figs. 6A and 6B the user switches from the first state to the

second state.

In Fig. 6A a user selectable part 5 1 and a user input field 53 are provided.

The user input field 53 enables a user to input information. In this particular

embodiment the information comprises payment details including the number

of card such as a bank card or credit card.



The user selectable part 5 1 comprises a label 57 indicating that the user

selectable part 5 1 has to be actuated to submit the payment details and

authorize of the payment.

However, in Fig. 6A no information has been input in the user input field 53

and so the function of authorizing the payment cannot be performed.

Therefore the user selectable part 5 1 is provided at the same level as the rest

of the touch sensitive display 15 . The user cannot distinguish between the

user input part 5 1 and the rest of the touch sensitive display 15 by touch.

In Fig. 6B the user has now input information comprising a card number into

the user input field 53. As the card number has been input the function of

authorizing a payment can now be performed. This has changed the state of

the apparatus 1 from a state in which the user selectable part 5 1 is not

associated with a function to state in which the user selectable part 5 1 is

associated with a function.

The controller has controlled the apparatus 1 to change the height of the user

selectable part 5 1 relative to the rest of the touch sensitive display 15 . This

enables the user to feel the user selectable part 5 1 and distinguish between

the user selectable part 5 1 and the rest of the touch sensitive display 15 using

their sense of touch. The change in height of the user input part 5 1 as the

apparatus switches between the states provides an indication to the user that

the function of authorizing the payment has become available.

In the embodiment illustrated in Fig. 6B the user selectable part 5 1 is provided

at a lower level than the rest of the touch sensitive display 15 . This may make

the user selectable part 5 1 more difficult to actuate and so reduces the

chances of the user inadvertently actuating the user selectable part 5 1 and

committing to a transaction which cannot easily be reversed. In other

embodiments of the invention the user input part 5 1 may be provided at a

higher level.



Fig. 7 illustrates another graphical user interface 6 1 according to another

exemplary embodiment of the invention. This graphical user interface 6 1 may

also be displayed on a touch sensitive display as illustrated in Fig. 2 . The

graphical user interface 6 1 enables a user to establish a communication link

with a contact. In this particular embodiment the contact is "Peter Jones".

The graphical user interface comprises a plurality of user selectable parts

5 1D, 5 1E, 5 1F. Each of the user selectable parts 5 1D, 5 1E, 5 1F enables a

different type of communication link to be established and so each of the user

selectable parts 5 1D, 5 1E, 5 1F is associated with a different function. The

first user selectable part 5 1D is associated with the function of making a

skype call, the second user selectable part 5 1E is associated with the function

of making a voice call and the third user selectable part 5 1F is associated with

the function of making a video call.

In the embodiment illustrated in Fig. 7 the height of the user selectable part

5 1D, 5 1E, 5 1F is determined by the probability that the user will select the

particular function. The probability that a user will select a function may be

determined by previous actions of the user.

In Fig. 7 the most commonly selected function is the voice call function. As the

voice call function has a higher probability of being selected the user

selectable part 5 1E associated with the voice call function is provided at a

higher level than the other user selectable parts 5 1D, 5 1F. This makes it

easier for the user to determine which of the user selectable parts is

associated with the voice call function and also makes it easier for the user to

actuate this particular user selectable part.

Embodiments of the invention provide the advantage that they provide a user

interface which is simple and convenient for a user to use. By controlling the

height of the user selectable parts in dependence upon a characteristic of the



function associated with the user selectable part this provides a mechanism

which enables a user to easily distinguish between different user selectable

parts. It may also provide an indication to a user when a function becomes

available. It may also be used to make some user selectable parts more

difficult to actuate to reduce the chance of a user inadvertently committing to a

function which cannot easily be reversed. It may also be used to make some

user selectable parts easier to actuate, for example by making the most

commonly used functions more prominent in the user interface.

In some embodiments of the invention the apparatus 1 may be switched

between the first and second states by navigating through a menu. The user

selectable parts 5 1 may comprise menu options. The relative height of the

user selectable parts may depend upon whether or not there is another menu

level below the displayed menu level. For example where the menu structure

comprises a plurality of folders, if there are one or more files or sub-folders

within a folder the user selectable part 5 1 may be provided at a first level

whereas if there are no files or sub-folders within the folder the user

selectable part 5 1 may be provided at a second different level. This provides

the user with a clear indication of whether or not there are any files stored in a

folder without having to access the folder. It may also make the folders with

the most files easier for the user to access as these folders may be more

prominent in the user interface.

The blocks illustrated in the Fig. 4 may represent steps in a method and/or

sections of code in the computer program 9 . The illustration of a particular

order to the blocks does not necessarily imply that there is a required or

preferred order for the blocks and the order and arrangement of the block may

be varied. Furthermore, it may be possible for some steps to be omitted.

Although embodiments of the present invention have been described in the

preceding paragraphs with reference to various examples, it should be

appreciated that modifications to the examples given can be made without



departing from the scope of the invention as claimed. For example in the

illustrated embodiments the user input device comprises a touch sensitive

display. It is to be appreciated that in other embodiments of the invention the

user input device may comprise one or more keys in a key pad and the

relative heights of the keys may be changed.

Also in the above described embodiment the localized projections or

indentations are provided by an EAP layer. In other embodiments of the

invention the localized projections may be provided by any other suitable

means such as a mechanical or fluid pumping system or a piezo electric

transducer.

In some embodiments of the invention the different tactile qualities of the user

selectable parts may be provided by providing a stimulus such as an electrical

impulse to a user. In such embodiments this may be achieved without making

a physical modification to the surface of the display. For example, an electric

current may be provided to the display to change the electrical charge of the

display. The user may be able to sense this through their skin and so sense

different tactile qualities.

The change in the tactile quality of the user selectable part may be used to

provide an indication to the user of more than one change of state or context

of the apparatus. For example, in the embodiment described above in

relation to Figs. 6A and 6B the tactile quality of the user selectable part

changes when information is entered into the user input field. After the user

has actuated the user selectable part the user may be provided with another

graphical user interface which requires that the user checks that the

information has been input correctly. The tactile quality of the user selectable

part may change again once the user has confirmed that information is

correct.



Features described in the preceding description may be used in combinations

other than the combinations explicitly described.

Although functions have been described with reference to certain features,

those functions may be performable by other features whether described or

not.

Although features have been described with reference to certain

embodiments, those features may also be present in other embodiments

whether described or not.

Whilst endeavoring in the foregoing specification to draw attention to those

features of the invention believed to be of particular importance it should be

understood that the Applicant claims protection in respect of any patentable

feature or combination of features hereinbefore referred to and/or shown in

the drawings whether or not particular emphasis has been placed thereon.



CLAIMS

1. An apparatus comprising:

a user input device;

at least one processor; and

at least one memory including computer program code;

wherein the at least one memory and the computer program code are

configured to, with the at least one processor, enable the apparatus to:

provide a user selectable part of the user input device;

configure the apparatus in either a first state or a second state wherein,

in the first state the user selectable part is associated with a first function,

having a first characteristic, so that the first function is performed in response

to actuation of the user selectable part and in the second state the user

selectable part is not associated with the first function so that the first function

is not performed in response to the actuation of the user selectable part; and

configure the apparatus to control a tactile quality of the user selectable

part with respect to the rest of the user input device so that the user

selectable part is provided with a first tactile quality when the apparatus is in

the first state and a second tactile quality when the apparatus is in the second

state wherein the tactile quality is indicative of the first characteristic of the

first function.

2 . An apparatus as claimed in claim 1 wherein tactile quality is the height

of the user selectable part with respect to the rest of the user input device so

that the user selectable part is provided at a first relative height when the

apparatus is in the first state and a second relative height when the apparatus

is in the second state wherein the relative height is indicative of the first

characteristic of the first function.

3 . An apparatus as claimed in any preceding claim wherein the first

relative height is higher than the rest of the user input device.



4 . An apparatus as claimed in any of claims 1 to 2 wherein the first

relative height is lower than the rest of the user input device.

5 . An apparatus as claimed in claim 1 wherein the tactile quality is the

texture of the user selectable part.

6 . An apparatus as claimed in any preceding claim wherein the first

characteristic is that the function is available.

7 . An apparatus as claimed in any of claims 1 to 5 wherein the first

characteristic is that the function comprises committing to a transaction.

8 . An apparatus as claimed in claim 7 wherein committing to a transaction

comprises performing an action which cannot easily be reversed.

9 . An apparatus as claimed in any of claims 1 to 5 wherein the first

characteristic is the probability that the function will be selected.

10 . An apparatus as claimed in claim 9 wherein the tactile quality of the

user selectable part is proportional to the probability that the function will be

selected.

11. An apparatus as claimed in any preceding claim wherein the first

characteristic associated with the first function is dependent upon the context

of the apparatus.

12 . An apparatus as claimed in any preceding claim wherein a plurality of

user selectable parts are provided.

13 . An apparatus as claimed in claim 12 wherein each of the user

selectable parts are provided with different tactile qualities depending on the

characteristics of the functions associated with the user selectable parts.



14. An apparatus as claimed in any preceding claim wherein the change in

the tactile quality of a part of the user input device is provided by a change in

the topology of an electroactive polymer.

15. A method comprising:

providing a user selectable part of a user input device of an apparatus;

configuring the apparatus in either a first state or a second state wherein, in

the first state the user selectable part is associated with a first function, having

a first characteristic, so that the first function is performed in response to

actuation of the user selectable part and in the second state the user

selectable part is not associated with the first function so that the first function

is not performed in response to the actuation of the user selectable part; and

controlling a tactile quality of the user selectable part with respect to

the rest of the user input device so that the user selectable part is provided

with a first tactile quality when the apparatus is in the first state and a second

tactile quality when the apparatus is in the second state wherein the tactile

quality is indicative of the first characteristic of the first function.

16 . A method as claimed in claim 15 wherein tactile quality is the height of

the user selectable part with respect to the rest of the user input device so

that the user selectable part is provided at a first relative height when the

apparatus is in the first state and a second relative height when the apparatus

is in the second state wherein the relative height is indicative of the first

characteristic of the first function.

17 . A method as claimed in any of claims 15 to 16 wherein the first relative

height is higher than the rest of the user input device.

18 . A method as claimed in any of claims 15 to 17 wherein the first relative

height is lower than the rest of the user input device.



19 . A method as claimed in claim 15 wherein the tactile quality is the

texture of the user selectable part.

20. A method as claimed in any of claims 15 to 19 wherein the first

characteristic is that the function is available.

2 1 . A method as claimed in any of claims 15 to 19 wherein the first

characteristic is the probability that the function will be selected.

22. A method as claimed in claim 2 1 wherein the tactile quality of the user

selectable part is proportional to the probability that the function will be

selected.

23. A method as claimed in claim 15 wherein the first characteristic is that

the function comprises committing to a transaction.

24. A method as claimed in claim 23 wherein committing to a transaction

comprises performing an action which cannot easily be reversed.

25. A method as claimed in any of claims 15 to 24 wherein the first

characteristic associated with the first function is dependent upon the context

of the apparatus.

26. A method as claimed in any of claims 15 to 25 comprising providing a

plurality of user selectable parts.

27. A method as claimed in claim 26 wherein each of the user selectable

parts are provided with different tactile qualities depending on the

characteristics of the functions associated with the user selectable parts.



28. A method as claimed in any of claims 15 to 27 wherein the change in

the tactile quality of a part of the user input device is provided by a change in

the topology of an electroactive polymer.

29. A computer program comprising computer program instructions that,

when executed by at least one processor, enable an apparatus at least to

perform:

providing a user selectable part of a user input device of the apparatus;

configuring the apparatus in either a first state or a second state

wherein, in the first state the user selectable part is associated with a first

function, having a first characteristic, so that the first function is performed in

response to actuation of the user selectable part and in the second state the

user selectable part is not associated with the first function so that the first

function is not performed in response to the actuation of the user selectable

part; and

controlling the tactile quality of the user selectable part with respect to

the rest of the user input device so that the user selectable part is provided

with a first tactile quality when the apparatus is in the first state and a second

tactile quality when the apparatus is in the second state wherein the tactile

quality is indicative of the first characteristic of the first function.

30. A computer program comprising program instructions for causing a

computer to perform the method of any of claims 15 to 28.

3 1 . A physical entity embodying the computer program as claimed in any

of claims 29 to 30.

32. An electromagnetic carrier signal carrying the computer program as

claimed in any of claims 29 to 30.

A user interface comprising



a user input device wherein the user input device comprises a user

selectable part wherein, in a first state the user selectable part is associated

with a first function, having a first characteristic, so that the first function is

performed in response to actuation of the user selectable part and in a second

state the user selectable part is not associated with the first function so that

the first function is not performed in response to the actuation of the user

selectable part; and the tactile quality of the user selectable part with respect

to the rest of the user input device may be controlled so that the user

selectable part is provided with a first tactile quality when the apparatus is in

the first state and a second tactile quality when the apparatus is in the second

state wherein the relative tactile quality is indicative of the first characteristic of

the first function.

34. A user interface as claimed in claim 33 wherein the first characteristic

associated with the first function is dependent upon the context of the

apparatus.

35. A user interface claimed in any of claims 33 to 34 wherein tactile

quality is the height of the user selectable part with respect to the rest of the

user input device so that the user selectable part is provided at a first relative

height when the apparatus is in the first state and a second relative height

when the apparatus is in the second state wherein the relative height is

indicative of the first characteristic of the first function.

36. A user interface as claimed in claim 35wherein first relative height is

higher than the rest of the user input device.

37. A user interface as claimed in claim 35 wherein the first relative height

is lower than the rest of the user input device.

An apparatus comprising



means for providing a user selectable part of a user input device of an

apparatus;

means for configuring the apparatus in either a first state or a second

state wherein, in the first state the user selectable part is associated with a

first function, having a first characteristic, so that the first function is performed

in response to actuation of the user selectable part and in the second state

the user selectable part is not associated with the first function so that the first

function is not performed in response to the actuation of the user selectable

part; and

means for controlling a tactile quality of the user selectable part with

respect to the rest of the user input device so that the user selectable part is

provided with a first tactile quality when the apparatus is in the first state and a

second tactile quality when the apparatus is in the second state wherein the

tactile quality is indicative of the first characteristic of the first function.
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