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(57) Abstract: An electronic device and a method of display and interaction in a user interface is provided. The method includes:
providing a display region and control region of a user interface; initiating the display of a number of interactive items in the display
region; upon receiving a predefined interaction from a pointer, tracking the position or movement of the pointer and dynamically
populating the display region with a subset of interactive items based on the position or movement of the pointer. In response to de -
tecting a substantial change of direction of the pointer or in response to the pointer crossing a selection threshold, a selection interac -
tion mode is entered in which a user can individually interact with the interactive items populating the display region.
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DISPLAY AND INTERACTION METHOD IN A USER INTERFACE

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims priority to South African provisional patent application number 2014/04024
filed on 3 June 2014, which is incorporated by reference herein.

FIELD OF THE INVENTION

This invention relates to human-computer interaction. More particularly, the invention relates to a

method of display and interaction in a user interface of an electronic device.

BACKGROUND TO THE INVENTION

Electronic devices, such as personal computers, handheld computers, mobile phones, and the
like, provide user interfaces allowing a user to navigate and select interactive items and trigger
actions from the electronic device. Various methods have been developed for human-computer
interaction, particularly for displaying and interacting with interactive items such as information
elements, objects, actions and events, displayed in a display region associated with the user

interface.

Point and click mechanisms are typically used in a conventional graphical user interface (GUI).
In these implementations, a user commonly uses a pointing device such as a mouse or touch pad
to navigate menus of interactive items, and select desired interactive items by, for example,

pressing or clicking the pointing device.

A problem with conventional user interfaces of the type described above is that they may be
largely object-oriented. The input of a user is typically mapped to a display region of the electronic
device and then interpreted in relation to interactive items displayed in the display region at a
given time. In conventional GUIs, relatively little response is provided to movement and/or
positioning of a pointer before the user ultimately makes a selection. Moreover, the efficiency of
these user interfaces may be unsatisfactory, as many repetitions of “point and click” may be
required to select a desired interactive item.
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More recently, GUIs have been developed wherein a user is capable of navigating menus of

interactive items without being required to press or click to indicate a particular selection. An
example of such a GUI is referred to as a crossing-based interface (CBl). CBIs typically make
use of thresholds provided in a control region of the user interface, wherein crossing of a certain
threshold by a pointer triggers discrete actions from the electronic device. A user may, for
example, cycle through sets of interactive items displayed in the display region through swiping

movements within the control region.

In CBl implementations, greater response is provided to movement and/or positioning of a pointer,
the pointer typically being either a cursor in the display region or a body part of the user. The need
for a user to press or click to indicate a selection may therefore be obviated to a certain degree.
However, a disadvantage of such interfaces may be that items displayed in the display region at
a given time are relatively static and/or inert. For example, a user may be required to move a
pointer beyond a threshold provided by a certain item in the display region before a further item
or items are displayed in the display region. Accordingly, navigating menus and selecting a
desired interactive item may still be a cumbersome task.

The present invention aims to alleviate these and other problems, at least to some extent.

The preceding discussion of the background to the invention is intended only to facilitate an
understanding of the present invention. It should be appreciated that the discussion is not an
acknowledgment or admission that any of the material referred to was part of the common general
knowledge in the art as at the priority date of the application.

SUMMARY OF THE INVENTION

In accordance with the invention there is provided a method of display and interaction in a user
interface of an electronic device, comprising the steps of:

providing a display region of the user interface;

providing a control region of the user interface, wherein the control region includes a
navigation region within the control region;

in response to receiving a predefined interaction from a pointer of a user in the control
region, initiating display of a number of interactive items in the display region;

tracking one or both of: position and movement of the pointer within the control region;

in response to the pointer moving in the navigation region, dynamically populating the
display region with a subset of the interactive items selected from a predefined set of interactive
items, wherein the subset of interactive items populating the display region at a given time is
based on a position or movement of the pointer in the navigation region; and
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in response to detecting either a substantial change of direction of the pointer within the

navigation region or the pointer reaching a selection threshold of the navigation region, entering
a selection interaction mode in which the user is able to individually interact with each of the
interactive items within the subset of interactive items populating the display region.

The display region is a two-dimensional region located in an x-y plane of the user interface. In
one embodiment, the control region is also a two-dimensional region located in an x-y plane of
the user interface. In a different embodiment, the control region is a three-dimensional region
which includes a portion of the x-y plane of the user interface and which extends perpendicularly
from the x-y plane along a z-axis.

Further features provide for tracking position or movement of the pointer within the control region
to include tracking movement along a predefined axis in the control region; for movement of the
pointer in a first direction along the predefined axis to cause the display region to be dynamically
populated with interactive items; and for the substantial change of direction of the pointer within
the navigation region to be moving the pointer in a second, opposite direction along the predefined
axis. The pre-defined axis may be the z-axis.

Further features provide for dynamically populating the display region to include increasing or
decreasing the number of interactive items displayed in the display region.

In one embodiment, the predefined interaction is the pointer entering the navigation region. In a
different embodiment, the predefined interaction is selection of a physical or virtual button of the
user interface. The button may be a home button of the user interface.

Further features provide for the method to include the step of:

in response to determining that the pointer has reached a terminal threshold of the
navigation region, removing the interactive items from the display region, overriding the selection
interaction mode, and causing a home screen to be displayed.

Yet further features of the invention provide for the pointer of the user to be either a cursor
provided by the user interface, or the position, movement or touch of a pointing tool or the body
of the user in the control region; and for the navigation region to extend through the x-y plane and
at least partially along the z-axis. The terminal threshold may be when the pointer is moved
beyond an end point of the navigation region.

A further feature provides that, once the selection interaction mode is entered, no further
interactive elements are added to the display region and the interactive items populating the

3
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display are presented in a suitable format such that the user is user is able to individually interact

with each of the interactive items within the subset of interactive items populating the display

region.

Further features provide for the navigation region to include a plurality of category thresholds each
being associated with a category that includes a subset of interactive items; for dynamically
populating the display region associated with a subset of the interactive items to include
determining that the pointer has reached a particular category threshold, designating the category
threshold as an active threshold, and populating the display region with interactive items
associated with the category corresponding to the active threshold. The movement or change in
position of the pointer in the navigation region may cause the display region to cycle through the
subsets of interactive items; and entering the selection interaction mode may include allowing the
user to individually interact with the subset of interactive items corresponding to the active
threshold.

Still further features of the invention provide for the step of dynamically populating the display
region to further include: determining that the pointer has reached a further category threshold
within the navigation region, designating the further category threshold as the active threshold,
and populating the display region with interactive items of the subset corresponding to the active
threshold.

Yet further features of the invention provide for the step of designating the further category
threshold as the active threshold to include: designating the category threshold reached prior to
the further category threshold as a deactivated threshold, and removing from the display region
interactive items of the subset corresponding to the deactivated threshold.

A further feature of the invention provides for at least some interactive items of the predefined set
of interactive items not included in the subset populating the display region at a given time to be
displayed in a preview display region. The preview display region may be adjacent the display
region and may include one or more subsets corresponding to subsequent category thresholds

in the navigation region.

Detecting a substantial change in direction or the reaching of a selection threshold may include
detecting movement of the pointer through the navigation region to complete a virtual click.

Still further features provide for the step of dynamically populating the display region with a subset
of the interactive items to include:
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populating the display region with an initial subset of interactive items in response to the

predefined interaction; and
progressively adding additional interactive items to the subset or removing interactive
items from the subset as the pointer moves or changes position in the navigation region.

Interactive items may be one or more of: information elements, objects, actions, applications and
events; the pointer of a user may be selected from: a cursor provided by the user interface, a
pointing tool of the user, or a finger of the user; and the electronic device may be one of: a mobile
phone, a handheld computer, a personal computer, a television and a gaming controller. The
display region may be a display of the electronic device.

The subset of interactive items populating the display region at a given time may be based on a
position of the pointer along the navigation region in the z-axis, preferably above a predefined
virtual or physical button in the x-y plane.

The invention extends to an electronic device comprising:

a user interface;

a control region component for providing a control region of the user interface, wherein
the control region includes a navigation region within the control region;

an input receiving component for receiving a predefined interaction from a pointer of a
user in the control region;

a triggering component for initiating display of a number of interactive items in a display
region of the user interface in response to receiving the predefined interaction;

a tracking component for tracking one or both of: position and movement of the pointer
within the control region;

a populating component for, in response to the pointer moving in the navigation region,
dynamically populating the display region with a subset of the interactive items selected from a
predefined set of interactive items, wherein the subset of interactive items populating the display
region at a given time is based on a position or movement of the pointer in the navigation region;

a selection detecting component for detecting either a substantial change of direction of
the pointer within the navigation region or the pointer reaching a selection threshold of the
navigation region; and

a selection interaction component for entering a selection interaction mode in which the
user is able to individually interact with each of the interactive items within the subset of interactive
items populating the display region.

The invention yet further extends to a computer program product for display and interaction in a
user interface, the computer program product executable at an electronic device that includes a
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user interface and that comprises computer-readable medium having stored computer-readable

program code for performing the steps of:

providing a display region of the user interface;

providing a control region of the user interface, wherein the control region includes a
navigation region within the control region;

in response to receiving a predefined interaction from a pointer of a user in the control
region, initiating display of a number of interactive items in the display region;

tracking one of both of: position and movement of the pointer within the control region;

in response to the pointer moving in the navigation region, dynamically populating the
display region with a subset of the interactive items selected from a predefined set of interactive
items, wherein the subset of interactive items populating the display region at a given time is
based on a position or movement of the pointer in the navigation region; and

in response to detecting either a substantial change of direction of the pointer within the
navigation region or the pointer reaching a selection threshold of the navigation region, entering
a selection interaction mode in which the user is able to individually interact with each of the
interactive items within the subset of interactive items populating the display region.

The computer-readable medium may be a non-transitory computer-readable medium and the
computer-readable program code may be executable by a processing circuit.

In order for the invention to be more fully understood, implementations thereof will now be

described with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described, by way of example only, with reference to the accompanying

representations in which:

Figure 1 is a block diagram illustrating logical components of an embodiment of a user

interface of an electronic device according to the invention;

Figure 2 is a flow diagram illustrating a method of display and interaction in a user interface
according to the invention;

Figures 3A to 3H are schematic illustrations of a series of steps conducted in a first
exemplary method of display and interaction in a user interface according to the

invention;



10

15

20

25

30

35

WO 2015/186069 PCT/IB2015/054188
Figure 4A is a schematic illustration of a navigation region having category thresholds in a

control region employed in a second exemplary method of display and interaction

in a user interface according to the invention;

Figures 4B to 4l are schematic illustrations of a series of steps conducted in the second
exemplary method of display and interaction;

Figures 5A to 5E are schematic illustrations of a series of steps conducted in a third
exemplary method of display and interaction in a user interface according to the

invention; and,

Figures 6A to 6G are schematic illustrations of a series of steps conducted in a fourth
exemplary method of display and interaction in a user interface according to the

invention.

DETAILED DESCRIPTION WITH REFERENCE TO THE DRAWINGS

Logical components of an embodiment of a user interface (100) of an electronic device according
to the invention are illustrated in Figure 1. These logical components are representations of
functional modules that comprise computer-executable instructions, data structures, program
modules and other data, and are provided by a computer readable medium of the electronic
device having stored program code executable by a processor of the electronic device. The
electronic device may be a mobile phone, personal computer, a handheld or tablet computer, a
television, a gaming controller or the like.

The user interface (100) comprises a control region component (110), an input receiving
component (120), a triggering component (130), a tracking component (140), a populating
component (150), a selection detecting component (160), a selection interaction component (170)
and a display component (180).

The control region component (110) may include a predefined interaction component (112) and
a navigation region component (114). The populating component (150) may include a subset
selection component (152).

The user interface (100) is configured to display interactive items in a display region using the
display component (180) and allow a user to navigate and select desired interactive items. The
interactive items may include one or more of information elements, objects, actions, applications

and events. The display region may be a display, as shown in the exemplary implementations
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herein, or a portion of the display of the electronic device.

The flow diagram (200) of Figure 2 illustrates a display and interaction method carried out at the
user interface (100) described with reference to Figure 1. At a first stage (202), a control region
of the user interface (100) is provided using the control region component (110). At a next stage
(204), a predefined interaction is received from a pointer of the user in the control region. Data
relating to the predefined action may be stored in the predefined interaction component (112).

In response to receiving the predefined interaction from the pointer of the user, at a further stage
(206), the triggering component (130) is used to initiate display of a number of interactive items
in the display region associated with the user interface (100). At a next stage (208) and/or
throughout any one or more other stages described with reference to Figure 2, the tracking
component (130) is used to track the position and/or movement of the pointer within the control

region.

The navigation region component (114) of the control region component (110) provides a
predefined navigation region located within the control region. In response to the pointer moving
in the navigation region, at a next stage (210), the populating component (150) causes the display
region to be dynamically populated with a subset of the interactive items. The interactive items
displayed by way of the display component (180) are selected from the predefined set of
interactive items, and the subset selection component (152) populates the display region with a
specific subset of the interactive items at a given time, based on the position and/or the movement
of the pointer in the navigation region at that time.

At a next stage (212), the selection detecting component (160) detects either a substantial change
of direction of the pointer within the navigation region or that the pointer has reached a selection
threshold of the navigation region. In response to detecting such a change or the reaching of a
selection threshold, at a final stage (214), the selection interaction component (170) is employed
to enter a selection interaction mode in which the user is able to individually interact with each of
the interactive items within the subset of interactive items populating the display region.

Exemplary implementations of the invention will now be described with reference to Figures 3A
to 6G. In the examples provided, the user interface is a user interface of a mobile phone. The
user interface may, however, be the user interface of any suitable electronic device capable of
displaying items and allowing a user to interact with and select the items, such as a personal
computer, a handheld or tablet computer, a television, or the like. The display region may be a
display, as shown in the exemplary implementations, a portion of the display of the electronic
device.
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A series of steps conducted in a first exemplary method of display and interaction in a user
interface according to the invention is illustrated in Figures 3A to 3H. Each of the figures shows a
side view positioned above a front view of a mobile device (301), and a finger of a user which acts
as a pointer (302).

In this embodiment of the invention, the mobile phone (301) is capable of z-axis tracking and the
control region (303) is a three-dimensional region which includes the display region (304). The
display region (304) is located in an x-y plane of the control region (303) at a zero value point in
the z-axis (305), and the control region (303) extends generally normally from the display region
(304) along the z-axis (305) above the display region (304).

The display region (304) forms part of a touch sensitive display (306) of the mobile phone (301),
in this embodiment is a portion of the touch sensitive display (306) below the broken line (307) in
Figure 3A. In embodiments of the invention, the display region (304) serves as a target area in a
larger display area of an electronic device. The display region (304), or target area, indicates a
currently active subset of interactive items for selection to a user, as will be described in greater
detail below.

Figure 3A illustrates the control region (303) and the display region (304). The user interface is
capable of tracking the position and movement of the pointer (302) in the control region (303).
The mobile device (301) is equipped with z-axis tracking to enable the position and movement of
the pointer (302) to be tracked in the x-axis, y-axis and z-axis within the control region (303).

At a first stage (310), the pointer (302) enters the control region (303). At this stage, the pointer
(302) is positioned at a high z-axis value and no interactive items are displayed in the display
region (304). At a next stage (320), the pointer (302) crosses a predefined threshold (322) in the
control region (303). Crossing of the predefined threshold (322) is a predefined interaction which
initiates display of a number of interactive items (324) in the display region (304). Figure 3B
illustrates spawning of a first subset of interactive items (324) in the display region (304).

At a further stage (330), the pointer (302) reaches the zero value point in the z-axis, in other
words, the finger of the user touches the mobile phone (301). In this embodiment, the user selects
a physical “home” button (332) of the mobile phone (301). At this stage, spawning of the
interactive items (324) is complete.

The interactive items (324) shown in Figure 3C is an initial set of interactive items with which the
display region (304) is populated in response to the predefined interaction, which is crossing of

9
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the predefined threshold (322) in this embodiment of the invention.

At a next stage (340), the pointer (302) is moved generally normally away from the display region
(304) such that the value for the position of the pointer (302) in the z-axis increases, as illustrated
in Figure 3D. The pointer (302) moves along a navigation region, which is in this example defined
so as to extend from the “home” button (332) along the z-axis to an outer boundary of the control
region (303). The navigation region extends through a portion of the x-y plane and along the z-
axis to create a three-dimensional region wherein the pointer (302) can be moved.

Movement of the pointer (302) in the navigation region results in dynamic population of the display
region with a subset of the interactive items selected from a predefined set of interactive items.
The predefined set may, for example, be all of the applications resident on the mobile phone
(301). The subset of interactive items populating the display region at a given time is based on
the position and movement of the pointer (302) in the navigation region, which is located within
the control region (303). Based on the position of the pointer (302) illustrated in Figure 3D, four
interactive items (“A”, “B”, “C” and “D”) populate the display region (304).

The navigation region of this embodiment has a predefined first direction which may be defined
as movement from the “home” button substantially along the z-axis and generally away from the
display.

In this embodiment, movement of the pointer (302) along the first direction in the navigation
region, in other words away from the “home” button in the z-axis, results in interactive items being
progressively added to the subset of interactive items displayed in the display region (304). It
should be appreciated that, in alternative embodiments, interactive items may be progressively
removed from the displayed subset as the pointer moves and/or changes position along the

navigation region.

At a next stage (350), the pointer (302) is moved even further away from the “home” button along
the z-axis. This causes more interactive elements (“A” to “G” in Figure 3E) to be spawned in the
display region (304).

Once the user is satisfied with the subset of interactive elements (324) displayed in the display
region (304), the user either causes the pointer (302) to change direction in the navigation region
or to reach a selection threshold of the navigation region, thereby entering a selection interaction
mode in which the user is able to individually interact with the subset of interactive items (324)
populating the display region (304) at that time.

10
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In this embodiment, the change of direction of the pointer within the navigation region involves a

substantial reversal of direction along a predefined axis (the z-axis). The user moves the pointer
(302) in a second direction generally opposite the first direction of the navigation region at a further
stage (360). As shown by the directional arrow (361) in Figure 3F, the user enters the selection
interaction mode by moving the pointer (302) closer to the display region (304) along the z-axis.

Once the selection interaction mode is entered, the dynamic population of the display region (304)
is ceased such that no further interactive elements are added to the display region (304).

The selection interaction mode may allow the user to interact with individual interactive items in
any suitable manner. In a preferred embodiment, and as shown in Figures 3G and 3H, the user
interface is configured to employ an interaction style wherein a control trajectory is continuously
interpreted and used to change object properties at a distance. This interaction style was
introduced in Patent Cooperation Treaty (PCT) patent publication number W02013049864,
entitled “Method for Human-Computer Interaction on a Graphical User Interface”, which is
incorporated in its entirety by reference herein. It should be appreciated that any other suitable
interaction style may be employed without departing from the scope of the invention.

At a next stage (370), the pointer (302) is moved closer to a desired interactive item displayed in
the display region. The user interface determines the coordinates of the pointer (302), the
coordinates of the interactive items displayed, and establishes a threshold in relation to the
interactive items and in relation to space about them. The interactive items are prioritised in

relation to their distance and/ or direction to the pointer (302).

The highest priority may be given to an interactive item closest to the pointer and the lowest
priority to the furthest. Each time the pointer (302) moves in the control region (303), the
interactive items and thresholds are moved so as to change the display region (304) in
accordance with the priority of each of the interactive items. The highest priority interactive items
may be moved closer to the pointer and vice versa, and the lower priority objects may be moved
away from the higher priority objects. Furthermore, the higher priority interactive items may be
enlarged and vice versa. This style of interaction is illustrated in Figure 3G, wherein interactive
items “C” to “G” are enlarged while interactive items “A” and “B” are moved out of the display
region (304) in response to movement of the pointer (302) in a certain manner.

At a final stage (380), the pointer (302) is moved so as to reach a zero value in the z-axis and
interactive item “F” is selected. The selected interactive item may, for example, be an application
which is opened on selection. In this embodiment, the interactive item “F” is an application which
is opened and displayed in the remainder of the display of the mobile phone (301), as illustrated

11
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in Figure 3H.

A navigation region (410) of an embodiment of the invention is shown in Figure 4A, and a series
of steps conducted in a second exemplary method of display and interaction in a user interface
according to the invention is illustrated in Figures 4B to 41, in which a navigation region of this
type is employed.

Similarly to Figures 3A to 3H, each of Figures 4B to 41 shows a side view positioned above a front
view of a mobile phone (401). The mobile phone (401) is capable of z-axis tracking, in this case
tracking of the finger of a user which acts as a pointer (402), and the control region (403) is a
three-dimensional region which includes the display region (404). The display region (404) is
located in an x-y plane of the control region (403) at a zero value point in the z-axis, and the
control region (403) extends generally normally from the display region along a z-axis (405) above
the display region (404). These regions are best illustrated in Figure 4B.

The navigation region (410) of this exemplary method is similar to the navigation region described
with reference to Figures 3A to 3H. However, in this example, the navigation region (410) has an
essentially frustoconical shape and extends from a virtual button (408) on the touch sensitive
display instead of from a physical button. The navigation region (410) is thus a volume, a side
view of which is illustrated in detail in Figure 4A. The subset of interactive items populating the
display region at a given time is based on a position of the pointer along the navigation region
(410) in the z-axis, and generally above the virtual button (408).

Furthermore, the navigation region (410) of this embodiment includes a plurality of category
thresholds (411, 412, 413, 414) each being associated with a category (415, 416, 417, 418) which
includes a subset of interactive items. The navigation region (410) ends in a terminal threshold
(419). Movement and/or change in the position of the pointer (402) along the navigation region
(410) causes the display region (404) to cycle through subsets of interactive items, each subset
being associated with a particular category threshold (411, 412, 413, 414).

At a first stage (420), illustrated in Figure 4B, the pointer (402) enters the control region (403). At
this stage, the pointer (402) is positioned at a high z-axis value and no interactive items are
displayed in the display region (404). A home screen may be displayed at this stage.

At a next stage (430), the pointer (402) enters a predefined zone (422) in the control region (403).
Entering of the predefined zone (422) is a predefined interaction which initiates display of the
categories (415, 416, 417, 418) on the display of the mobile phone (401). The spawning of the
categories is illustrated in Figure 4C. The predefined interaction may also be provided by the
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pointer simply entering the control region (403).

At a next stage (440), once the pointer (402) reaches the virtual button (408), the categories are
fully displayed on the display (406), with a first category (415) being displayed in the display region
(404), as indicated in Figure 4D.

Each category contains a subset of interactive items. For example, the first category (415) may
contain a set of applications selected as “favourites” by the user, a second category (416) may
contain all of the applications available, a third category (417) may contain system items, and a
fourth category (418) may contain device options.

Selection of the virtual button (408) designates a first category threshold (411) as an active
threshold. The first category (415) is associated with the first category threshold (411), which
means that the subset of interactive items of the first category (415) are displayed in the display
region (404) when the first category threshold (411) is the active threshold.

As the pointer (402) is moved away from the virtual button (408) along the navigation region (410),
it crosses a second category threshold (412) at a next stage (450). The user interface determines
that the pointer (402) has reached the second category threshold (412), designates the second
category threshold (412) as the active threshold, designates the first category threshold (411) as
a deactivated threshold, and populates the display region (404) with interactive items associated
with the second category threshold (412). Once the pointer (402) crosses the second category
threshold (412), the first category (415) is removed from the display region (404) and the second
category (416) is displayed therein.

The user can continue cycling through the categories in this manner. Each time a threshold is
crossed, the user interface determines that the pointer (402) has reached a further category
threshold within the navigation region (410), designates the further category threshold as the new
active threshold, and this triggers the display region (404) to be populated with interactive items
of the subset corresponding to the active threshold.

Each time a new threshold is reached, the user interface may designate the category threshold
reached prior to the further category threshold as a deactivated threshold, and remove interactive
items of the subset corresponding to the deactivated threshold from the display region (404) or
from the entire display (406).

The interactive items and/or categories not included in the subset populating the display region
(404) at a given time may be displayed in a remainder of the display (406) of the mobile phone
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(401) which is used as a preview display region. In this embodiment, the preview display region
is adjacent the display region (404) and may include one or more subsets corresponding to
subsequent category thresholds along the navigation region (410). This permits the user to view
upcoming categories for selection which will become selectable targets once the pointer (402) is
moved further along the navigation region (410).

The category designated as the active category at a given time can be accessed by the user by
causing the pointer (402) to substantially change direction in the navigation region (410). At a
next stage (460), the user reverses the direction of pointer movement so as to move in a direction
generally opposite the predefined populating direction and in order to effect this change of
direction. In response to detecting that the pointer has changed direction to a predefined extent
or substantial degree, a selection interaction mode is entered in which the user is able to
individually interact with the subset of interactive items populating the display region. As shown
in Figures 4F and 4G, the categories which are not designated as active are dynamically removed
from the display and only the active category remains.

The selection interaction mode may also be entered by simply moving the pointer out of the
navigation region (410) and/or into a different portion of the control region (403).

At a next stage (470), the user is allowed to individually interact with the subset of interactive
items corresponding to the active threshold, in this case the interactive items (“2.1” to “2.5”) of the
second category (416). Interaction may occur in any suitable manner, for example, using the
interaction style as described with reference to Figures 3A to 3H. The interactive items of the
active category may in some embodiments be displayed in a standard static GUI format such that
the user is capable of using the pointer to select a desired item.

Figures 4H and 4l illustrate the manner in which the operation of entering the selection interaction
mode may be stopped by moving the pointer past the terminal threshold (419). At one stage (480),
the pointer (402) is moved along the navigation region, in the predefined populating direction,
such that all of the categories are cycled through. Once the pointer (402) reaches the terminal
threshold (419), as indicated at a further stage (490), interactive items are removed from the
display region (404) and a home screen is displayed once more.

In this embodiment, reaching the terminal threshold overrides entering of the selection interaction
mode, and also causes a home screen to be displayed. The terminal threshold may be reached
when the pointer is moved past an end point of the navigation region and/or the control region.

A series of steps conducted in a third exemplary method of display and interaction in a user
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interface according to the invention is illustrated in Figures 5A to 5E.

Each of the figures shows a mobile device (501), and a finger of a user which acts as a pointer
(502). In this embodiment of the invention, the mobile phone (501) is not capable of z-axis tracking
and the control region (503) is a two-dimensional touch sensitive display. In this embodiment, the
display region (504) forms the majority of the touch sensitive display.

The navigation region (505) of this embodiment extends in a two-dimensional region along the
touch sensitive display, adjacent the display region (504). The navigation region (505) has a
predefined populating direction (506) indicated by the directional arrows in Figure 5A.

At a first stage (510), the pointer (502) is not in the navigation region (505) and a home screen is
displayed. At a further stage (520), as shown in Figure 5B, the pointer (502) is moved until it
contacts an initiating region (507) of the navigation region (505).

Contacting the initiating region (507) is a predefined interaction that causes the user interface to
populate the display region (504) with a first subset of interactive items. In this embodiment, the
first subset is a first category of items.

At a next stage (530), as the pointer (502) is moved from the initiating region (507) along the
navigation region (505), the movement and position of the pointer (502) is tracked and the display
region (504) is dynamically populated with interactive items based on the movement and position
of the pointer at a given time. Figure 5C illustrates how a second category of interactive items
populates the display region (504) once the pointer (502) reaches a central region of the
navigation region (505).

The mobile phone (501) of this example is not capable of z-axis tracking, and the finger of the
user therefore slides along the touch sensitive display to perform navigation.

At a further stage (540), the pointer (502) is moved even further along the navigation region (505)
and a third category is spawned. The user wishes to individually interact with interactive items in
this category, and, at a final stage (550), changes direction in relation to the populating direction
in the navigation region (505) by moving the pointer (502) in the direction of a desired interactive
item (in this case, “3.5"). The user may, for example, lift the finger up from the navigation region
(505) and press the touch sensitive display in the region where “3.5” is indicated in Figure 5E.

An end boundary (508) of the navigation region (505) may be a terminal threshold. In such a case,
moving the pointer (502) past the terminal threshold may typically override entering of the
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selection interaction mode, and a home screen may be displayed once more.

A series of steps conducted in a fourth exemplary method of display and interaction in a user
interface according to the invention is illustrated in Figures 6A to 6G. In this example, the use of

“virtual clicks” in an implementation of the invention is described.

Each of Figures 6A to 6G shows a side view positioned above a front view of a mobile phone
(601). The mobile phone (601) is capable of z-axis tracking, in this case tracking of the finger of
a user which acts as a pointer (602), and the control region (603) is a three-dimensional region
which includes the display region (604).

Similarly to the example illustrated in Figures 4B to 41, movement and/or change in the position
of the pointer (602) along the z-axis causes the display region (604) to cycle through subsets of
interactive items, each subset being associated with a particular category (611, 612, 613, 614).

At a first stage (610), illustrated in Figure 6A, the pointer (602) enters the control region (603). At
this stage, the pointer (602) is positioned at a high z-axis value and no interactive items are
displayed in the display region (604). A home screen may be displayed at this stage.

At a next stage (620), the pointer (602) enters a predefined zone (622) in the control region (603).
Entering of the predefined zone (622) is a predefined interaction which initiates display of the
categories (611, 612, 613, 614) on the display (606) of the mobile phone (601). The spawning of
the categories is illustrated in Figure 6B.

At a next stage (630), once the pointer (602) reaches the virtual button (608), the categories are
fully displayed on the display (606), with a first category (611) being displayed in a selection zone
(S), and the other three categories being displayed in a navigation zone (N), as shown in Figure
6C. At this stage, the selection zone (S) has a length equal to a breadth of the display region
(604). At this stage, the selection zone (S) length is defined as a length of “1”.

At a next stage (640), the pointer (602) moves away from the home button, which causes the first
category (611) to start sliding out of the display region (604) in the direction of the directional
arrow (641) in Figure 6D. The selection zone (S) length gradually decreases as the pointer (602)
is moved in the populating direction of the navigation region.

Once the pointer (602) is moved far enough away from the home button to cause the selection
zone (S) length to become zero, a “virtual click” occurs. The virtual click represents a user’s
decision to remove the first category (611) from the available options for interaction. Once the
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selection zone (S) has decreased from 1 to 0, the relevant category is no longer available for

selection and a virtual click has been performed. This is indicated in Figure 6E, which illustrates
a next stage (650) wherein the first category has been fully removed from the display region (604)
after the completion of the virtual click.

At a next stage (660), the user reverses the direction of the pointer (602) while the second
category (612) is in the display region (604). The remaining categories (613, 614) are continuously
moved behind the second category (612). Moving the pointer (602) closer to the home button
causes a navigation zone (N) length, which corresponds to the combined breadth of the remaining
categories (613, 614), to gradually decrease, as illustrated in Figure 6F. Similarly to the virtual
click described above, once the navigation zone (N) length becomes zero, a virtual click is
completed so as to confirm the selection of the second category (612). This will initiate the
selection interaction mode as described above.

However, if the user changes the direction of the pointer (602) so as to move the pointer (602)
away from the home button before the navigation zone (N) length becomes zero, the selection is
reversed and all three of the categories (612, 613, 614) are available for selection once more.
This may aid in ensuring that a particular category is not accidentally selected through a relatively
small directional change of the pointer.

Figure 6G illustrates a final stage (670) wherein the pointer (602) has been moved closer to the
home button until the navigation zone (N) length has become zero and the remaining categories
(613, 614) are removed from the display and disappears behind the second category (612) in the
display region (604). Once the navigation zone (N) length becomes zero, a further virtual click is
thus completed. In this example, the selection interaction mode is only entered once this virtual
click is completed, and not as soon as there is a change of direction of the pointer. The use of a
virtual click allows a user to confirm a selection without being required to physically click a button.

A method of display and interaction in a user interface of an electronic device, and a user interface
configured to carry out such a method is therefore provided. The method allows an electronic
device to dynamically populate a display region with interactive items for selection based on the

movement and/or position of a pointer at a given time.

The method and interface of the present invention may provide greater efficiency in human-
computer interaction in that the interface continuously responds to movement and/or positioning
of a pointer before a user ultimately makes a selection. This may simplify and/or enhance such
interaction, as interactive items displayed are adapted according to the intention of the user by

tracking position and movement.
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Conventional repetitions of “point and click” or time-consuming navigation of multiple menus
and/or submenus may be significantly reduced or completely eliminated. Furthermore, the

method and interface may allow for smoother and more dynamic human-computer interaction.

The above description is by way of example only and it should be appreciated that numerous
changes and modifications may be made to the embodiments described without departing from
the scope of the invention. The control region may be either a two-dimensional or a three-
dimensional region. The pointer of the user may be any suitable pointer, for example, a cursor
provided by the user interface and controlled by an input device such as a mouse, or the position,
movement and/or touch of a pointing tool or the body of the user in the control region.

The navigation region is not limited to any specific direction or dimensions. In embodiments of the
invention, the navigation region extends at least partially along a z-axis as well as through the x-
y plane. The navigation region may have more than one direction which causes the display region
to be dynamically populated with interactive items. Movement in the navigation region may in
some embodiments be movement along a predefined axis. In such cases, moving in the
populating region along the axis causes spawning of interactive items, while the selection
interaction mode may be entered when the pointer reverses its direction of movement along the
axis or reaches a threshold along the axis.

Movement along the navigation region, which causes population of the display region, may be
defined as movement along a navigation path. In embodiments of the invention, the navigation
path is a path created a posteriori, as opposed to a path that exists a priori. In other words, the
navigation path may be created by the movement of the pointer instead of being a path which has
predefined coordinates within the control region and/or navigation region.

In the examples described above, movement and/or positioning of the pointer within the
navigation region is not constrained and a navigation path is thus traced a posteriori. This a
posteriori path is tracked by a tracking component of the user interface, and the display region is
populated accordingly.

Implementation of the present invention does therefore not require a specific reference path to be
defined against which movement of the pointer is checked. Instead, the display region is
populated through movement in the navigation region, typically along an axis and in a predefined
direction or directions, and the selection interaction mode is entered once the user interface
detects a substantial change of direction of the pointer within the navigation region or the pointer
reaching a selection threshold of the navigation region
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The predefined interaction which initiates population of the display region with interactive items
may include selection of either a physical or virtual button in the control region, and may occur in
the z-axis, for example, above the display region or a button. The button may be provided by a
“home” button or any other physical or virtual button presented in the x-y plane.

The phrase “dynamically populating the display region” may include increasing or decreasing the
number of interactive items displayed in the display region, removing interactive items, and/or
cycling through subsets of interactive items each having a predefined number of interactive items
therein.

The software components or functions described in this application may be implemented as
software code to be executed by one or more processors using any suitable computer language
such as, for example, Java, C++, or Perl using, for example, conventional or object-oriented
techniques. The software code may be stored as a series of instructions, or commands on a non-
transitory computer-readable medium, such as a random access memory (RAM), a read-only
memory (ROM), a magnetic medium such as a hard-drive or flash drive or an optical medium
such as a CD-ROM.

Any of the steps, operations, or processes described herein may be performed or implemented
with one or more hardware or software modules, alone or in combination with other devices. In
one embodiment, a software module is implemented with a computer program product comprising
a non-transient computer-readable medium containing computer program code, which can be
executed by a computer processor for performing any or all of the steps, operations, or processes
described.

Throughout the specification and claims unless the contents requires otherwise the word
‘comprise’ or variations such as ‘comprises’ or ‘comprising’ will be understood to imply the
inclusion of a stated integer or group of integers but not the exclusion of any other integer or group
of integers.
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CLAIMS:

1. A method of display and interaction in a user interface of an electronic device, comprising
the steps of:

providing a display region of the user interface;

providing a control region of the user interface, wherein the control region includes a
navigation region within the control region;

in response to receiving a predefined interaction from a pointer of a user in the control
region, initiating display of a number of interactive items in the display region;

tracking one or both of: position and movement of the pointer within the control region;

in response to the pointer moving in the navigation region, dynamically populating the
display region with a subset of the interactive items selected from a predefined set of interactive
items, wherein the subset of interactive items populating the display region at a given time is
based on a position or movement of the pointer in the navigation region; and

in response to detecting either a substantial change of direction of the pointer within the
navigation region or the pointer reaching a selection threshold of the navigation region, entering
a selection interaction mode in which the user is able to individually interact with each of the
interactive items within the subset of interactive items populating the display region.

2. The method as claimed in claim 1, wherein the display region is a two-dimensional region
located in an x-y plane of the user interface, and the control region is a three-dimensional region
which includes a portion of the x-y plane of the user interface and extends perpendicularly from
the x-y plane along a z-axis.

3. The method as claimed in claim 1, wherein tracking one or both of position and movement
of the pointer within the control region includes tracking movement along a predefined axis in the
control region, and wherein movement of the pointer in a first direction along the predefined axis
causes the display region to be dynamically populated with interactive items, and wherein the
substantial change of direction of the pointer within the navigation region is moving the pointer in
a second, opposite direction along the predefined axis.

4. The method as claimed in claim 3, wherein the display region is a two-dimensional region
located in an x-y plane of the user interface, the control region is a three-dimensional region which
includes a portion of the x-y plane of the user interface and extends perpendicularly from the x-y
plane along a z-axis, and the predefined axis is the z-axis.

5. The method as claimed in claim 1, wherein dynamically populating the display region
includes increasing or decreasing the number of interactive items displayed in the display region.
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6. The method as claimed in claim 1, wherein the predefined interaction is the pointer

entering the navigation region.

7. The method as claimed in claim 1, wherein the predefined interaction is selection of a
physical or virtual button of the user interface.

8. The method as claimed in claim 7, wherein the button is a home button of the user
interface.
9. The method as claimed in claim 1, including the step of:

in response to determining that the pointer has reached a terminal threshold of the
navigation region, removing the interactive items from the display region, overriding the selection
interaction mode, and causing a home screen to be displayed.

10. The method as claimed in claim 9, wherein the terminal threshold is reached when the
pointer is moved beyond an end point of the navigation region.

11. The method as claimed in claim 1, wherein once the selection interaction mode is entered,
no further interactive elements are added to the display region and the interactive items populating
the display are presented in a suitable format such that the user is able to individually interact
with each of the interactive items within the subset of interactive items populating the display

region.

12. The method as claimed in claim 1, wherein the navigation region includes a plurality of
category thresholds each being associated with a category that includes a subset of interactive
items, and wherein dynamically populating the display region associated with a subset of the
interactive items includes determining that the pointer has reached a particular category
threshold, designating the category threshold as an active threshold, and populating the display
region with interactive items associated with the category corresponding to the active threshold.

13. The method as claimed in claim 12, wherein movement or change in position of the pointer
in the navigation region causes the display region to cycle through the subsets of interactive items,
and entering the selection interaction mode includes allowing the user to individually interact with
the subset of interactive items corresponding to the active threshold.
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14. The method as claimed in claim 1, wherein the step of dynamically populating the display

region with a subset of the interactive items includes:

populating the display region with an initial subset of interactive items in response to the
predefined interaction; and

progressively adding additional interactive items to the subset or removing interactive
items from the subset as the pointer moves or changes position in the navigation region.

15. The method as claimed in claim 1, wherein the interactive items include one or more of:

information elements, objects, actions, applications and events.

16. The method as claimed in claim 1, wherein the pointer of a user is selected from: a cursor
provided by the user interface, a pointing tool of the user, or a finger of the user.

17. The method as claimed in claim 1, wherein the electronic device is one of: a mobile phone,
a handheld computer, a personal computer, a television and a gaming controller, and wherein the
display region is a display of the electronic device.

18. An electronic device comprising:

a user interface;

a control region component for providing a control region of the user interface, wherein
the control region includes a navigation region within the control region;

an input receiving component for receiving a predefined interaction from a pointer of a
user in the control region;

a triggering component for initiating display of a number of interactive items in a display
region of the user interface in response to receiving the predefined interaction;

a tracking component for tracking one or both of: position and movement of the pointer
within the control region;

a populating component for, in response to the pointer moving in the navigation region,
dynamically populating the display region with a subset of the interactive items selected from a
predefined set of interactive items, wherein the subset of interactive items populating the display
region at a given time is based on a position or movement of the pointer in the navigation region;

a selection detecting component for detecting either a substantial change of direction of
the pointer within the navigation region or the pointer reaching a selection threshold of the
navigation region; and

a selection interaction component for entering a selection interaction mode in which the
user is able to individually interact with each of the interactive items within the subset of interactive

items populating the display region.
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19. A computer program product for display and interaction in a user interface, the computer

program product executable at an electronic device that includes a user interface and that
comprises computer-readable medium having stored computer-readable program code for
performing the steps of:

providing a display region of the user interface;

providing a control region of the user interface, wherein the control region includes a
navigation region within the control region;

in response to receiving a predefined interaction from a pointer of a user in the control
region, initiating display of a number of interactive items in the display region;

tracking one or both of: position and movement of the pointer within the control region;

in response to the pointer moving in the navigation region, dynamically populating the
display region with a subset of the interactive items selected from a predefined set of interactive
items, wherein the subset of interactive items populating the display region at a given time is
based on a position or movement of the pointer in the navigation region; and

in response to detecting either a substantial change of direction of the pointer within the
navigation region or the pointer reaching a selection threshold of the navigation region, entering
a selection interaction mode in which the user is able to individually interact with each of the
interactive items within the subset of interactive items populating the display region.
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