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USER INTERFACE AND METHOD THEREOF

FIELD OF THE INVENTION

This invention relates to a user interface and method thereof.

This invention has particular, but not exclusive application, to a user
interface of a computerised system or device and method thereof, for illustrative
purposes reference will be made to such application. However, it is to be
understood that this invention could be used in other applications, such as
equipment controlled via a programmable logic controller interface, televisions,

appliances with screens and other screen based apparatus.

BACKGROUND OF THE INVENTION

In computers, a command is a specific order from a user to the computer’s

operating system or to an application program to perform a service or task. Most
present day computer systems employ a graphical user interface (GUI) to let a
user enter commands and select options through objects displayed on the screen.
Displayed objects are pictorial representation such as windows, menus, icons,
images, graphics, text, links, buttons, dialog boxes and the like. Examples of
GUI's include Microsoft Windows, NT, IBM, OS/2, Apple Computer Mac OS,
Linux, Novel and Unix operating systems.

To navigate within a GUI, a screen cursor or pointer enables a user to
select individual points on the display screen. The cursor is typically displayed as
a small arrow, an I-beam or a grabber. The cursor is moved to a desired screen
location by the user in response to moving a pointing device, such as a mouse,
trackball, joystick, touch pad or like. Pointing devices have one or more buttons
or switches which enables a user to specify further input by pressing and quickly
releasing, ie “clicking”, the button or switch. Accordingly, a user can issue a
command by moving the pointing device to position the cursor onto or near a
desired command selection or object, such as a menu item or icon, and clicking
the button. Many operations require clicking the button twice in rapid succession,
being a “double click”.

This pressing or releasing of the button to issue commands may cause

stress on hand movements in fingers, wrists and tendons, leading to injuries such
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repetitive strain injury (RSI). Further, a pointing device requires a level of
precision and it can be difficult for the elderly, children or people with disabilities to
coordinate clicking efficiently. Constant clicking may also lead to mechanical
failure of the pointing device. We have found a graphical user interface which

presents the user with an alternative to the clicking of a pointing device.

SUMMARY OF THE INVENTION

Accordingly, in one aspect this invention resides in a computer software

product stored on a computer readable medium and executable by a processor of
a computational device, said software product including:

display instructions to generate a user interface display upon a display
device coupled to said processor;

cursor instructions to display a movable cursor in response to data from a
pointing device, and

motion detection instructions to detect dynamic interaction of said cursor
with a region of the display corresponding to at least one predetermined
interaction;

wherein said product operatively initiates a function associated with said
region upon detecting corresponding predetermined interaction.

The computational device may be a computer system, such as desktop or
laptop computer, a computerised device, such as mobile phones, personal digital
assistants, electronic organisers and electric appliances and instruments,
equipment controlled via a programmable logic controller interface, televisions, or
any other screen based apparatus. For the purpose of illustration only, we will
hereinafter refer to a computer system or computerised device. However, it is to
be appreciated that a person skilled in the art will be able to include the invention
as described into any electronic apparatus having a display. The display may be
any suitable output surface and projection mechanism that shows text and/or
graphic images to the user.

The pointing device may be any suitable device for controlling the
movement of the cursor on the display. For example, the pointing device may be
a mouse, trackball, touch pad, joystick, laser or optical pointers or the like.
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The region of the display may be the whole screen of the display, a portion
of the screen or a displayed object. The display region may be mono-functional
being capable of initiating a single designated function. For example, if the
display region is an object, then the response may be activation of the object’s
associated function. Alternatively, the display region may be multi-functional
responding with any number of specified functions depending on number of
predetermined interactions associated with the display region. For example, the
function may be activation of an object, the launching of a specified program,
allowing a user security access to the computer, shutting down the computer or
any other known computer function.

To initiate an associated function of a desired region of the display, the
user moves the cursor to dynamically interact with the display region. It is to be
understood that a dynamic interaction requires further interaction than simply
pointing the cursor at a display region to enable the region to recognise the
cursor, such as when a user highlights an object or moves through a menu
without activating a command. To be dynamic the cursor may interact with the
display region in a state of action based on time, direction, speed, duration, or a
combination thereof.

Exampies of dynamic interactions of a cursor with a display region may be
as follows:

. The user may locate the cursor to remain within the desired display region
for a period of time, for example at least 5 seconds. The cursor’s delay on
the display region may be static. Alternatively, movement of the cursor
may be allowed as long as the cursor remains within the borders of the
display region for the defined period.

. The user may move the cursor over a display region with a combination of
speed and direction. For example, the user may move the cursor over the
display region in a fast vertical direction or a slow horizontal trajectory.

. The user may manipulate the cursor to move on and off a display region a
number of times. For example, the cursor may be moved onto a display
region two or more times within a period of time to activate a response from

the display region. Alternatively, the cursor can be moved onto a display
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region two or more times, each touch requiring a set duration of time, for
example one second.

. The user may move the cursor in a particular pattern or sequence within or
over the display region. For ease of reference, we will refer to this type of
dynamic interaction as a cursor movement pattern. For example, a cursor
movement pattern over a display region may include one or more of the
following:

> rotating the cursor in a clockwise or anticlockwise direction

\Y

sliding the cursor from left to right or right to left
~  sliding the cursor up or down
e moving the cursor in a defined way or set pattern (e.g. a wave, a
zigzag or alphabet character)
>  moving the cursor diagonally

The above dynamic interactions are by way of example and it is to be
appreciated that any dynamic interaction of cursor according to the invention
would be suitable depending on the shape and size of the display region.

The display region, facilitated by the motion detection instructions, may
detect the dynamic interaction of cursor, such as the cursor movement patterns,
by any suitable method. In one embodiment, the display region includes a two-
dimensional or three-dimensional matrix. For example, the matrix may include a
lattice or web of lines. Suitably, the matrix includes a grid of lines extending in x-y
directions or x-y-z directions on the display. The matrix may overlay the display
region and may be visible or invisible to the user.

The lines of the matrix may detect the cursor as it moves across the lines
and/or the intersection of lines and in particular may detect cursor movement
patterns. For example, the lines of the matrix may recognise mouse-move
events, mouse-over events or other corresponding or similar pointing device
movement event. The cursor movement patterns may be recognised if the user
moves the cursor in the required pattern in a particular region of the matrix, i. e.
the pattern may be embedded in particular area of the matrix. For example, the
user may have to move the cursor over a number of specified x-y or x-y-z
coordinates in the matrix to initiate a response from the display region.

Alternatively, the matrix may recognise the cursor movement pattern by the
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relative directional movement of the cursor over the lines allowing the user to
enter the cursor movement pattern anywhere on the matrix. For example, the
matrix may be able to follow the relative direction and distance between the
coordinates that the cursor has moved enabling the recognition of a specified
cursor movement pattern.

The matrix may be muitifunctional being capable of recognising a plurality
of cursor movement patterns. Each cursor movement pattern may have a
specified associated function. For example, a cursor movement pattern in the
form of the letter "W" may execute a word processing document and a cursor
movement pattern in the form of the letter "X" may shut down the computer.
Further, the matrix may be used for security, wherein the user must enter a preset
cursor movement pattern before the computer will operate. This security measure
may be used as an adjunct to the password.

In another embodiment, the display region may include two or more
recognition areas, each of which independently detect the cursor passing
thereover. For example, each recognition area may detect a mouse-move event,
a mouse-over event or other corresponding or similar pointing device movement
event. The recognition areas may be associated with the display region by being
randomly arranged within the display region. The user can then manipulate the
cursor to randomly move over the area of the display region until all recognition
areas within the display region have detected the cursor, thereby activating the
associated function. Suitably, the recognition areas are arranged in a pattern
within the display region. For example, the recognition areas may form
arrangements such as a line, rows/columns, a circle or any other shape.

The recognition areas may not respond to a cursor uniess the cursor
moves over the recognition areas within a display region in a particular sequence
or order. For example, if the recognition areas are in a horizontal line they may
only detect the cursor if moved sequentially from extreme left to extreme right or
vise versa. Accordingly, a user does not need to be aware of the position of the
recognition areas in an display region, just the specific cursor movement pattern
that is required to enable cursor recognition from all recognition areas activating a
response from the display region.
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The invention as described may eliminate the need for pressing or clicking
the button to instigate a response from a display region. However, it is to be
appreciated that a display region may still retain its traditional functionality of
responding to traditional clicking, so that the user may have a choice. It is also to
be appreciated that a response may be activated from a display region having a
single recognition area. However, to prevent a false trigger from the display
region from random movements of the cursor over the display screen by the user,
it is preferred that at least two recognition areas are included in the display region.

Suitably, the display region including recognition areas is a displayed
object. However, it is to be appreciated that the recognition areas may be
arranged over the whole display screen or a portion thereof, such as in
arrangement of rows and columns.

When a display region initially detects the cursor the particular dynamic
interaction required to activate the response from the display region may be
illustrated or presented to the user. For example, the illustration may be a
graphical representation, such as an animated image, a window overlay depicting
the required cursor movement pattern or sound such a spoken instruction. The
illustration may also include a guide for directing the cursor to perform the
required cursor movement pattern in the appropriate display region.

Feedback may be provided to a user. Feedback may occur as the cursor
is recognised by each recognition area in a display region and/or upon activation
of a response from the display regions. The feedback can be in the form of a
graphic, sound, multimedia or combination thereof. For example, audio feedback
in the form of sounds and/or visual feedback in the form of various shapes,
graphics and multimedia in the form of video may be generated in response to
detection of the cursor by a recognition area or activation of the response. It is
understood that the feedback is optional and may be customised to suit the user.
Computer applications employing the user interface of the invention may include a
library of the feedback objects.

The software product according to the invention may be integrated in the
operating system affecting all software applications in a computer system. For
example, the desktop, control buttons and menus in a software program or a suite

of similar software programs, for example Microsoft Office, may integrate a
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software product according to the invention during manufacture by the OEM
(Original Equipment Manufacturer). Alternatively, the software product of the
invention may interact with a traditional operating system and/or other software
applications by associating at least one predetermined interaction with display
regions that initiate a function in the traditional computer application and
generating appropriate recognition areas and/or matrix to detect dynamic
interaction of the cursor.

In a further alternative, the software product of the invention may enhance
or augment the operating system and/or other software applications to recognise
traditional objects and convert them to objects in accordance with the present
invention. A traditional object that is activated by the pressing or clicking of a
switch or button on the pointing device may be converted to an object which
responds to a specific dynamic cursor interaction, such as a cursor movement
pattern, by generating recognition éreas or a matrix within the object. The
software product of the invention, whether part of the operating system or another
software application, may scan any of the software programs in a computer
system or instruct another software program, such as a plug-in, to scan for
specific codes related to objects that are desired to be converted. For example, if
the program that requires converting is an Internet interface, the HTML in a Web
page may be scanned for a specific code, such as an Uniform Resource Locator
(URL), indicating a hyperlink. When hyperlinks are located in the Web page, the
software product according to the invention may generate recognition areas or a
matrix with the located hyperlinks converting them to objects that have at least
one predetermined interaction.

) A person skilled in that art would be able to use any suitable object
orientated programming language or technologies such as C++, Java, Javascript,
VB, ActiveX and the like to program a software product in accordance with the
invention. The invention as described may be employed in object based
computer systems and software applications currently known in the art or be
employed to create new GUI's, operating systems or software applications.
Applications related to the Internet, such Web browser, interfaces, plug-ins and
Web page editors, are particular suitable to utilise the invention as described as

they employ hyperlinks and other objects to navigate through Web pages.
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However, any program or device that employs objects such as program interfaces
and menu and icon systems, for example word processors, spreadsheets,
databases, games, utilities, CAD etc, may employ the invention. Even
accessories, such as screen savers may integrate the invention.

In another aspect, this invention resides in a computational device
implemented method for a user to interface with a computer system of the type
operatively generating a display and a pointing device operated cursor on said
display, the method including the steps of:

monitoring dynamic interaction of said cursor with a region of the display in
order to detect a predetermined interaction; and

activating a function associated with said predetermined interaction upon
detecting said interaction.

In a further aspect this invention resides in a user interface including:

a display;

a pointing device operated cursor on said display, and

a display region responsive to a selective dynamic interaction with said
cursor.

In a still further aspect this invention resides in a method of activating a
displayed object in a computer system operable by a pointing device and cursor
and including the steps of:

generating two or more recognition areas associated with said displayed
object, each said recognition area being responsive to detecting the cursor, and

moving the cursor over said object by the user, wherein a response from alll
of said recognition areas associated with the said object activates said object.

BRIEF DESCRIPTION OF THE FIGURES
In order that this invention may be more readily understood and put into

practical effect, reference will now be made to the accompanying drawings which
illustrate preferred embodiments of the invention and wherein:
FIG. 1 illustrates a block diagram of a typical prior art personal computer,
FIG. 2 illustrates the sequential movement of a cursor from left to right over

an object to cause activation of the object;
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FIG. 3 illustrates the sequential movement of a cursor in a clockwise
rotational movement over an object to cause activation of the object;

FIG. 4 illustrates the movement of the cursor from the top to the bottom of
an object to cause activation of the object;

FIG. 5 illustrates the movement of the cursor in a zig-zag pattern over an
object to cause activation of the object;

FIG. 6 illustrates the horizontal movement of the cursor from the extreme
right to the extreme left over an object to cause activation of the object;

FIG. 7 illustrates the rotational movement of the cursor in an anticlockwise
direction over an object to cause activation of the object, and

FIG. 8 illustrates the movement of the cursor in a wave pattern over an
object to cause activation of the object.

FIG. 9 illustrates a pop-up window overlay displaying the particular cursor
movement pattern required to activaté an object;

FIG. 10 illustrates a “tractor-beam” facility which ensures that the cursor
locks onto the window overlay of Fig. 8;

FIG. 11 illustrates a custom pointer which may pop-up to indicate to a user
the required cursor movement pattern to activate an object;

FIG. 12 illustrates a display region including a matrix overlaying the entire
computer display;

FIG. 13 illustrates a cursor movement pattern on the matrix;

FIG. 14 illustrates a matrix visible on a portion of the display,

FIG. 15 illustrates an invisible matrix on a computer display, and

FIG. 16 illustrates a flow chart for the steps required to initiate a function
associated with a region of the display in accordance with the invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
With reference to Figure 1, there is depicted a block diagram of a typical

prior art personal computer 20. The personal computer of Figure 1 includes a
processor 20 which is coupled to a memory 24, including primary volatile memory
for example RAM, and secondary memory devices for example hard-drives and

CD-ROMs. Processor 22 executes a software product in the form of an operating
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system stored in memory 24. The processor usually executes further software
products also stored in memory.

Processor 22 is also coupled to data entry modules such as a user
controlled motion sensor 28 and data entry device, for example a keyboard 30.
Motion sensor 28 may be in anyone of several forms. For example, it may be a
mouse, trackball, joystick, touch pad or the like. Pointing devices have one or
more buttons or switches which enable a user to specify further input by pressing
and quickly releasing, i.e. "clicking" the button or switch.

Data generated by the processor under control of software 32 may be
displayed on a display screen 26.

Most present day computers are operated by an operating system which
contains instructions that generate a graphical user interface which is displayed
upon display screen 26. The operating system GU! typically displays icons which
are pictorial representations of functibns that the operating system, or a software
application run under the operating system, is capable of performing.

Many software products are programmed in object oriented programming
languages so image-data representing an icon is contained as a field of an object
and wherein coded instructions of a function that the object is capable of
executing are associated with another field of the same object.

In order to initiate execution of a function the operating system contains
programmed instructions which convert positional data received from motion
sensor 28 into a user movable icon, known as a cursor, displayed upon screen 26
as part of the GUI. As the motion sensor 28 is moved the positional data provided
to processor 22 changes and is processed by the operating system to
correspondingly change the position of the cursor displayed upon display 26. The
opérating system monitors the position of the cursor usually by updating the
cursor’s screen coordinate.

The range of screen coordinates occupied by stationary icons or other
features of the GUI are also accessible to the operating system. Typically, the
operating system contains instructions for determining when the cursor coordinate
range is overlapping the coordinate range of a stationary object on the GUI
screen, for example a functional icon. In that event the operating system typically
changes the shape of the stationary icon as a prompt for the operator of the
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motion sensor 28 to enter a command confirming that the function associated with
the stationary icon is to be initiated. At present, confirmation is typically initiated
by clicking on a button of motion sensor 28 thereby transmitting a confirmation
signal to processor 22.

The present invention will be described bearing the foregoing in mind.
Accordingly in the interests of brevity it is to be understood that the software
product of the present invention contains instructions including computer
instructions facilitating the functionality that will be described. Such instructions
may include display instructions to generate a user interface, cursor instructions
to display a movable cursor in response to data from a pointing device and motion
detection instructions to detect dynamic interaction of said cursor with a region of
the display. The actual programming of a software product to implement the
functionality is straightforward and will not be described in detail.

The present invention is partibular well-suited to object based computer
systems that use pointing devices such as a mouse, joystick, trackball or touch
pad to move a cursor on a display screen by corresponding movement of the
pointing device. For the purposes of illustration only, the invention will now be
described in connection with the more popular mouse-based system. It is
appreciated that the present invention can also be employed in any computational
device such mobile phones, personal digital assistants, electronic organisers,
screen based electric appliances and instruments, equipment controlled via a

programmable controlled logic interface and other screen based apparatus.

EXAMPLE 1
| Referring to FIG. 16, there is illustrated a flow chart for the steps required
to initiate a function associated with a region of the display according to the
invention as described. As shown in steps 40 to 42, the operating system
contains programmed instructions which monitors and converts positional data
received from user controlled motion sensor, such as a pointing device, into a
user movable a cursor, displayed upon screen as part of the GUl. These steps
are known in the art.
The operating system contains instructions for determining when the cursor

coordinate range is overlapping the coordinate range of a specific region of the
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screen that will initiate a desired function. In step 43, the dynamic interaction of
the cursor is detected and compared against the predetermined interaction
associated with the specified region. At step 44, a positive match of the detected
dynamic interaction with a corresponding predetermined interaction initiates the
desired associated function in a next step 45. After initiating the associated
function or if the detected dynamic interaction of the cursor does not match the
predetermined interaction, the operating system continues to monitor position
data from the motions sensor returning to step 40.

in preferred embodiments of the invention, the dynamic interaction of a
cursor may be detected by cursor recognition areas or a matrix included in the

region of the display, which are described in the following examples.

EXAMPLE 2

Generally, computer applicatiohs are event-driven. Events are actions that
occur as the result of the user doing something. For example, the user may move
the cursor over a link, click a button or type in a text field. Each action creates an
event and a computer application is programmed to react to events in different
ways according to the type of event. For example, a mousemove event occurs
when the user moves the cursor. A computer application can recognise a
mousemove event when the cursor is positioned within the borders of the object.
This sometimes is referred to as a mouseover where an object changes or
responds to the cursor as it passes over that object. The terms mousemove and
mouseover are elements used in a programming language such as Javascript. |t
is to be appreciated that a person skilled in that art will be able to manipulate
corresponding elements in other programming languages to achieve the same
outcome.

According to one embodiment of the invention, two or more cursor
recognition areas are generated within a display region, such as an object. Each
recognition area recognises a mousemove or mouseover event when the cursor
passes within the borders of a respective recognition area. Therefore, the object
recognises the cursor anywhere within its borders and each recognition area
within an object also independently recognises the cursor within its respective
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border. The object is not activated unless the cursor moves over all the
recognition areas within the object in a particular sequence.

Referring to FIGS 2 to 8, the movement of a cursor 10, shown as an arrow
pointer, across an object 11 is illustrated by the dotted path. The object 11
includes a plurality of recognition areas 12. Referring to FIGS. 2 and 3, the
recognition areas 12 are arranged respectively in a horizontal line and two rows.
The user moves the cursor 10 across the display screen by manipulation of the
mouse to a desired object 11 to be activated. FIG. 2 depicts the sequential
horizontal movement of the cursor 10 across the object 11 from left to right in a
straight-line trajectory. FIG. 3 depicts the sequential rotational movement of the
cursor 10 in a clockwise direction. As the cursor 10 moves within the object 11,
each recognition area 12 detects the cursor 10 passing thereover. When all
recognition areas 12 have detected the cursor 10, the object 11 is activated to
perform its associated function or actibn.

In order to prevent false activation of the object it is preferred that the
recognition areas 12 are triggered in a particular sequence or order. For
example, an object may be activated if the cursor 10 is moved in a left to right
horizontal trajectory across the object, but may not be activated in the user moves
the cursor from right to left. FIGS. 4 to 8 illustrate further examples of cursor
movement patterns that can be used to activate objects.

The recognition areas 12 are highlighted in the figures to assist in the
understanding of the invention. This is an optional feature and it is to be
appreciated that the user generally just has to be aware of the specified cursor
movement pattern required to activate an object 11 and not the exact position of
the recognition areas 12 within an object 11.

| Feedback can be provided to a user when the cursor 10 has been detected
within the borders of a recognition area 12 and/or when an object 11 is activated.
For example, audio feedback in the form of sounds and/or visual feedback in the
form of various shapes and graphics may be generated in response to detection
of the cursor 10 within a recognition area 12 and/or upon activation of the object
11. This is illustrated in FIGS. 2 and 3, wherein each recognition area 12
generates a graphic image of a star as the cursor 10 moves across the object 11.
Feedback is optional and may be customised to suit the user.
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A computer application may become easier to manipulate and control
when employing the invention. An object 11, whether a button, icon, hyperlink
etc, retains its basic functionality, however has an advantage of being able to be
activated without clicking. A pattern or sequence of recognition areas 12 can be
individually and independently programmed by the user into an object 11 to give it
greater flexibility in activation.

EXAMPLE 3

The invention as described may be incorporated into navigation software
for Internet/Intranet World Wide Web browsers. An Internet Web browser is the
software interface that allows a computer user to control their position on Web
pages. The World Wide Web (or Web for short) is a massive collection of data
stored globally on computers. These computers are connected together on a
large network, collectively known as the Internet.

Web pages are connected by links known as hyperlinks. To move from
one page to the next a user clicks on a hyperlink with the mouse or other pointing
device and a new Web page is downloaded replacing the existing Web page on
the computer screen. There are two main types of hyperlinks: text and graphical.
A typical text hyperlink is generally represented as an underlined word. For
example, a text hyperlink may look like this: telephone. Alternatively, a hyperlink
may be represented as a graphic (image, icon, photo) hyperlink, as illustrated in
FIG. 8.

Every Web page has an address or URL (Uniform Resource Locator).
Clicking on the hyperlink transports the user to the address or URL that was
programmed into the hyperlink. On a newly downloaded Web page, new
hyperlinks would offer the opportunity to access even more Web pages.
Traditional navigation of the Web makes a user repeat this process constantly,
adding up to a lot of mouse clicks. On a Web page in accordance with invention
as described, the hyperlinks can be automatically activated by a cursor movement
pattern without the clicking of a mouse button.

Further, software, such as a Web browser plug-in, may be programmed to
automatically search a Web page and convert hyperlinks into objects that are
activated by a specific cursor movement pattern. For example, the software may
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scan the HTML in a Web page looking for the following URL code: <A HREF= >.
HTML is the programming language that produces Web pages. URL is the
address of a Web page. Hyperlinks are attached to this, for example <A
HREF="http:// www.name.com.au"></A>. Upon locating the hyperlink, recognition
areas may be generated in the object. The software may be a plug-in that is
loaded into the Internet browser by the user that generates recognition areas into
traditional objects. In addition to generating recognition areas the software may
individually customised the hyperlink being converted. For example, the software
may also convert the actual size, shape, colour, graphic, icon, font and style of the
hyperlinks. The software may be turned on and off within the Internet browser,
operating system or application at any time thereby deactivating the converted
hyperlinks as required. The original HTML tags will not be modified thereby
retaining the integrity of the original Web Page on the server. The user may also
have a choice of the particular pattern of the recognition areas generated in an
object customising a preferred cursor movement pattern for activating objects to
suit the user.

Other embodiments of the invention include a Web page editor that creates
Web pages with objects that are activated by one or more cursor movement
patterns and a Web browser or Internet interface that has objects such as
navigation icons and menu buttons that are also activated by one or more cursor
movement patterns. The Web browser interface may also automatically convert a
traditional object into an object that is activated by a cursor movement pattern by
automatically generating recognition areas into the object.

The invention as described is user friendly and has the ability to be used by
all computer consumers. It may provide quicker and easier program navigation.
Thére is the potential that mouse clicks may not be needed and that the mouse
button may become redundant. However, suitably the user retains the option to
use the traditional clicking the mouse to activate an object. The invention is
particularly applicable, but not restricted, to Internet use and has potential use for
all object orientated software programs. A particular application employing the
invention as described may offer the feature of personalising an object to suit the
user by giving the user a choice of a particular cursor movement pattern to cause
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activation and activation feedback. Activating objects by a cursor movement

pattern instead of clicking may place less stress on hands/wrists movement.

EXAMPLE 4

To increase the ease of activating a response from a display region such
as an object, a trigger window 13, as illustrated in FIG. 9, may pop up displaying
the recognition areas or trigger components 15 in the particular pattern required to
activate the object. This trigger window 13 appears as an user interface overlay
which illustrates or requests a movement of the mouse pointer to process a
software driven mouse event. As the trigger window exists as a graphic object, it
is not limited in size or orientation (i.e. vertical, horizontal, clockwise or counter
clockwise triggers). Once the response conditions of the display region have
been met, the trigger window 13 will disappear. The cursor (which has since
moved in order to meet the triggef conditions of the display region) will be
returned to the location, which was stored before the appearance of the trigger
window. At this point, a software driven Mouse_Event Click event will be invoked
to activate the underlying object, though the Click event is activated by the cursor
movement pattern rather than the traditional mouse click.

In FIGS. 9 and 10, the trigger window 13 is a diagram box displaying a
horizontal array of trigger components 15. The dark boxes indicate the trigger
components 15 which have detected the cursor 10. The white boxes have not
been triggered. When all recognition areas have triggered then the object will
execute its associated function.

To ensure the cursor falls within the region of the trigger components 15 of
the trigger window 13, the trigger components 15 may maintain "tractor beams"
14Afor the cursor which will ensure the cursor will snap into and lock onto the
target component 15, as illustrated in FIG. 10. This tractor-beam 14 facility
extends the sensitive "hotspot" areas (marked as outlined rectangles in the
diagram below) outside of the trigger components and places a temporary
indicator within the target trigger component 15 to indicate when a component 15
has been triggered. This effectively guides and zooms the cursor into the trigger
component 15 reducing the amount of accuracy required to make it trigger.
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In some instances it may not be clear as to what type of cursor movement
is required to activate a response in certain display regions. In these uncertain
regions, a custom pointer may be used. Once the cursor passes over a valid
display region, the pointer changes to a custom pointer, which denotes the type of
activation required. For example, an animated cursor of a revolving arrow may
indicate a clockwise trigger event, as illustrated in FIG. 11. Slight customization
of these custom pointers is available to the user, for example change color or
size. It is preferred that for the most part the custom Pointer will not be modifiable,
as it will be loaded when its associated responsive display regions are loaded.
This will ensure a standard operation of the responsive display regions.

Referring to FIG. 11, the animated cursor of revolving arrows would
indicate a clockwise rotation over would be required to trigger the associated

response from the display region.

EXAMPLE 5

The main interface used by modern computers is the GUI (Graphical User
Interface). This interface lends itself to the use of a mouse or similar pointing
devices. Buttons and menu commands in software applications (such as
wordprocessors, spreadsheets, databases, games etc...) are clicked or double
clicked to be activated with the currently available technology. Using the
invention as described, an alternate navigation system becomes available. A
program can search for the control buttons and menus in a software program and
convert them into objects that respond to dynamic cursor interaction, such as a
cursor movement pattern. Their original formatting (shape, size, colour, location
etc»...) can be preserved or an enhanced look and feel can be applied using an
object library. Upon conversion, clicking to activate is no longer required and all
the associated benefits of invention as described become available to the user.

In another embodiment, rather than searching for the control buttons and
menus in a software program and converting them into objects that responds to
dynamic cursor interaction, such as a cursor movement pattern, the control
buttons and menus in a software program or a suite of similar software programs
for example Microsoft Office, have the invention integrated into them during
manufacture by the OEM (Original Equipment Manufacturer).
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EXAMPLE 6

The cursor recognition area may be in the form of a matrix or grid. The
matrix is usually invisible to the user, however the grid lines of the matrix have the
option to be made visible if required (usually only required when changing
configuration of matrix). When visible, the configuration of the matrix such as
colors, shape, dimensions and physical location on screen, may be changed by
the user. A password or graphical password in the form of a preset cursor
movement pattern may then lock these settings. The matrix acts as a transparent
layer on top of the desktop or application and is sensitive to cursor movements.
The visible matrix is illustrated in FIGS. 12 and 14.

The matrix is sensitive to cursor movements and as such can be
configured to respond when a preset cursor movement mode or pattern is
entered. These preset patterns can be considered to be a graphical password.

A preset cursor movement pattern may be embedded anywhere within the
invisible matrix. ~ Alternatively, the preset cursor movement pattern may be
entered anywhere on the matrix which may recognised by the relative directional
movements of the cursor. The patterns can be transparent, and when triggered
can be set to control applications. Application control includes some of the
following: Launched (opened), Resized (minimised, restored, maximised), Saved,
Printed and Terminated (closed). The ability to create customised cursor
movement patterns is also available. For example, if a cursor movement pattern
in the form of a large 'W’ was embedded in the matrix and had been set to load a
wordprocessor whenever it was triggered. Then drawing a large 'W’, as illustrated
in F1G. 13, within the matrix would trigger the matrix and load the wordprocessor.

A library of preset cursor movement patterns is available to the matrix. The
library contains a set of prefabricated templates (with multimedia feedback), such
as shown in Table 1. These templates can be modified by the user to complete

common computer tasks.
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Table1
ltem | Function Select Select Select Select Cursor
Application Feedback | Timer Movement
Pattern
1 Application | Wordprocessor | No No Clockwise
launcher
2 Application | Spreadsheet Yes No Anticlockwise
terminator
3 Shutdown | Shutdown Yes No Large X
computer
4 Run macro | Macro Yes No Large M
5 Print Print page Yes No Large circle
6 Read E- | Outlook Yes No Small triangle
mail
7 Connect to | Explorer No No Z for Zorro
Internet
8 Eject CD - | CD/DVD Yes No Slide left to right
DVD
9 Virus Anti virus No No Large V
scanner
10 Password | Security Yes Yes Small S
pattern
11 Custom - -

The user may select from the above template list and/or mix and match any
of the configurations within the matrix library interface. For example, if ltem 9
were selected, the cursor movement pattern for the virus scanner would be
embedded into the matrix and trigger whenever a large 'V’ was drawn by the
cursor within the matrix.
START
menu/Programs menu, desktop shortcut, hitting a 'hot key’ on the keyboard eg

'ALT M’ or loaded when preset conditions arise, e.g. at WINDOWS boot up. An

The matrix may be invoked (launched) by the usual
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icon in ‘Settings - Control Panel’ of the operating system and in the 'System Tray’
of the Operating System would also afford access to the matrix properties.

The matrix lends itself to security applications, especially if the timer facility
is active. The timer measures the time taken for a trigger sequence to be
completed by the user. If the trigger sequence is not completed within a
predetermined timeframe, then the cursor movement pattern will not trigger. The
cursor movement pattern embedded in the matrix can be used as an adjunct to
passwords. As the matrix can be rendered invisible, locked, resized and moved

to any position on a computer screen. An unfamiliar user would have

considerable difficulty knowing the exact location and required "password" (ie
letter, shape or pattern) to be entered in the invisible matrix, in order to trigger the
associated response within a set timeframe. FIGS. 14 and 15 illustrate a visible
and invisible use of the matrix as security.

Greater control of software installation may be achieved by the inclusion of
a matrix during the installation process. By requiring the user to trigger a
randomly generated cursor movement pattern during installation on a randomly
positioned matrix, installation of the new software program will be restricted if the
incorrect cursor movement pattern is used. Random generation of the
“installation cursor movement patterns” could be generated by a unique number,
say specific serial number found only in the User Manual. Greater control of
software installation may contribute to the reduction of software piracy (illegal

installation of unlicensed software).

EXAMPLE 7

The PDA (Personal Digital Assistant) is a multipurpose electronic device,
not unlike the early electronic organisers or calculators. A number of PDA
manufacturers have various models on the market including the: 3Com Paim,
Casio E, Compaq Aero, Ericsson MC, Hewlett-Packard Jornada, IBM WorkPad,
Philips Nino, Psion Revo. Microsoft have developed a specific OS for the PDA,
their Windows CE is basically a modified Win95 OS. Most PAD manufactures use
the Windows CE OS and some have developed propriety OS.

The invention as described lends itself to the PDA, Internet enabled
phones and other similar devices. The units may be purpose built by the
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manufacturer employing a user interface in accordance with the invention as
described, or converted later. A program may search for the control buttons and
menus in an existing software program and converts them into display regions
which may respond to a specified dynamic interaction with a cursor. Their original
formatting (shape, size, colour, location etc...) can be preserved or an enhanced
look and feel can be applied using an objects library. Upon conversion, clicking to
activate is no longer required and all the associated benefits of the invention as
described become available to the user.

Original Equipment Manufacturers of Operating Systems can integrate the
user interface of the invention into the operating system of the PDA or similar
electronic device during manufacture. Then all application programs on the hand
held computer would automatically have access to the benefits of the invention.

It will of course be realised that while the foregoing has been given by way
of illustrative example of this invention, all such and other modifications and
variations thereto as would be apparent to persons skilled in the art are deemed
to fall within the broad scope and ambit of this invention as is herein set forth.
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CLAIMS:

1. A computer software product stored on a computer readable medium and
executable by a processor of a computational device, said software product
including:

display instructions to generate a software product display upon a display
device coupled to said processor;

cursor instructions to display a movable cursor in response to data from a
pointing device, and

motion detection instructions to detect dynamic interaction of said cursor
with a region of the display corresponding to at least one predetermined
interaction;

wherein said product operatively initiates a function associated with said

region upon detecting the corresponding predetermined interaction.

2. A software product according to claim 1, wherein the computational device

is a desktop or laptop computer.

3. A software product according to claim 2, wherein the pointing device is a
mouse trackball, touch pad, joystick, laser or optical pointer or the like.

4. A software product according to any one of the preceding claims, wherein
the region of display is the whole display screen, a portion of the display screen or
a displayed object.

5. A software product according to any one of the preceding claims, wherein
the display region initiates a single function or is multi-functional.

6. A software product according to any one of the preceding claims, wherein
the dynamic interaction is a state of action of the cursor based on the time,
direction, speed, duration of the or combination thereof.
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7. A software product according to claim 6, wherein the dynamic interaction is
locating the cursor within the region for a defined period of time.

8. A software product according to claim 6, wherein the dynamic interaction is

movement of the cursor over the region in a combination of speed and direction.

9. A software product accordingly to claim 6, wherein the dynamic interaction
is movement of the cursor on and off a display region a plurality of times.

10. A software product accordingly to claim 6, where the dynamic interaction

the cursor is moved over the display region in a pattern.

11. A software product according to claim 10, wherein the pattern is selected
from the group of rotating the cursor in a clockwise or anticlockwise direction,
moving the cursor from left to right or right to left, moving the cursor up or down,
moving the cursor in a wave, a zigzag or alphabet character or other design,
moving the cursor diagonally and a combination of one or more of the group.

12. A software product according to any one of claim 10 or 11, wherein the
display region includes a matrix of fines which detect the movement of the cursor.

13. A software product according to claim 12, wherein the lines of the matrix
recognise mouse-move events, mouse-over events or other corresponding
pointing device movement events.

14. A software product according to any one of claim 12 or claim 13, wherein
the matrix is two-dimensional or three dimensional.

15. A software product according to any one of claims 12 to 14, wherein the
matrix includes a grid of lines extending in x-y directions or x-y-z directions on the
display.
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16. A software product according to any one of claims 12 to 15, wherein the

matrix is visible or invisible to a user.

17. A software product according to any one of claims 12 to 16, wherein the

matrix recognising a plurality of cursor movement patterns.

18. A software product according to claim 17, wherein each cursor movement

pattern has a specified associated function.

19. A software product according to any one of claims 12 to 18, wherein the

matrix is in the desktop.

20. A software product according to any one of claims 12 to 19, wherein the
matrix is used for security and the cursor movement pattern operates as a

password.

21. A software product according to claim 10, wherein the display region
includes two or more recognition areas, and wherein each recognition area

independently recognises the cursor as passing thereover.

22. A software product according to claim 21, wherein each recognition area is
capable of detecting a mouse-move event, a mouse-over event or other

corresponding pointing device movement event.

23. A software product according to any one claim 21 or claim 22, wherein the

recognition areas are randomly arranged within the display region.

24. A software product according to claim 23, wherein the display region

initiates a function when all recognition areas have detected the cursor.

25. A software product according to any one claim 21 or claim 22, wherein the
recognition areas are arranged in a pattern within the display region.
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26. A software product according to claim 25, wherein the recognition areas

are arranged in a line, rows and columns, a circle or other shape.

27. A software product according to any one of claims 25 or 26, wherein the
display region will not initiate a function until the recognition areas detect the

cursor in a particular sequence.

28. A software product according to any one of claims 25 to 27, wherein the
pattern is selected from the group of rotating the cursor in a clockwise or
anticlockwise direction, moving the cursor from left to right or right to left, moving
the cursor up or down, moving the cursor in a wave, a zigzag or alphabet
character or other design, moving the cursor diagonally and a combination of one

or more of the group.

29. A software product according to any one of claims 21 to 28, wherein the
display region is an object.

30. A software product according to any preceding claims, wherein the
selective dynamic interaction required to activate a response from the display

region is illustrated to the user.

31. A software product according to claim 30, wherein the illustration is as an
animated image or a window overlay displaying the required cursor movement

pattern,

32. A software product according to any one of claim 30 or claim 31, wherein
the illustration includes a guide for directing the cursor to perform the required

cursor movement pattern for a specified display region.

33. A software product according to any one of the preceding claims, wherein
feedback is provided to the user.
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34. A software product according to claim 33, wherein feedback is provide as
the cursor is detected by each recognition area in a display region.

35. A software product according to any one claim 33 or claim 34, where

feedback is provided upon activation of response from the display region.

36. A software product according to any one or claims 33 to 35, where the
feedback is graphic, sound, multimedia or combination thereof.

37. A software product according to one of claims 10 to 29, where the matrix or

recognition areas are generated in a display region by the operating system.

38. A software product according to one of claims 10 to 29, where the matrix or
recognition areas are generated in a display region by a software program
product other than the operating system.

39. A software product according to claim 1, wherein the computational device
is a mobile phone, a personal digital assistant, an electronic organiser, an electric
appliance having a dispiay, equipment controlled via a programmable logic
controller interface or a television.

40. A software product according to claim 1, wherein the software product is an

Internet browser.

41. A software product according to claim 2, wherein the region of the display
is a hyperlink.

42. A computational device implemented method for a user to interface with a

computer system of the type operatively generating a display and a pointing

device operated cursor on said display, the method including the step of:
monitoring dynamic interaction of said cursor with a region of the display in

order to detect a predetermined interaction; and



10

15

WO 01/16688 57 PCT/AU00/01030

activating a function associated with said predetermined interaction upon
detecting said interaction.

43. A method according to claim 40, wherein the region of the display includes
a matrix or two or more cursor recognition areas to monitor the dynamic
interaction of the cursor.

44. A method of activating a displayed object in a computer system operable
by a pointing device and cursor and including the steps of:

generating two or more recognition areas associated with said displayed
object, each said recognition area being responsive to detecting the cursor, and
moving the cursor over said object by the user, wherein a response from all of

said recognition areas associated with the said object activates said object.



WO 01/16688 PCT/AU00/01030
178
i — 28
User controlled motion
sensor
22 24
, /
4 N
Data Entry Processor Memory
Keyboard —]
/
30
4 Software
/ Product
20 Display
26

FIG. 1



WO 01/16688
2/ 8

11
A

e N\
___—> |E|IX|A[M|P|LI|E|
10

.------/*94|A|M|PILIEI

12

............... e ]*W |P|L|E|

FIG. 2

PCT/AU00/01030



WO 01/16688 PCT/AU00/01030

3/8

e

FIG. 3



WO 01/16688 PCT/AU00/01030
4 /8

11

10

10

.
.
. .t
.
*veceesnet”




WO 01/16688 PCT/AU00/01030
5/8

W Microsoft Word

LJ Fl|t: Edlr View Insert Format Tools Table Window
o EllckSans Pro -

Mormal

=y = o == YRR SR

I = | st b
L | k | S
_ 15

FIG. 9

FIG. 10



WO 01/16688 PCT/AU00/01030

6/8

Animated
cursor

FIG. 11

FIG. 12

FIG. 13



WO 01/16688 PCT/AU00/01030

7/8

- -

.

FIG. 14

FIG. 15



WO 01/16688

A

8/8

PCT/AU00/01030

40

—‘/

Monitor positional data from
user controlied motion sensor

p—

Convert positional data to
screen coordinates

41

Display movable cursor
at position

42

Compare detected dynamic
interaction of cursor with a
region of the display
corresponding to a
predetermined interaction

43

//

44
No Detected dynamic Yes 45
interaction matches
corresponding
predetermined interaction? _

]

Initiate function
associated with

FIG. 16

said region




INTERNATIONAL SEARCH REPORT International application No.
PCT/AU00/01030

A. CLASSIFICATION OF SUBJECT MATTER

Int. CL "> GOGF 3/033, 3/037

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC GO6F 3/00, 3/033, 3/037

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

AU: IPC AS ABOVE

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

WPAT: GRAPHICAL USER INTERFACE?; GUI, MMI; CLICK+; AUTOMATIC+ ACTIVATH+;

AUTOMATIC+ SELECT+
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
US 5818423 A (PUGLIESE et al.) 6 October 1998
XY Entire document, particularly columns 3, 4, abstract and drawings 1-44

US 5611040 A (BREWER et al) 11 March 1997

X Entire document 1-11, 42, 44

Y Entire document 12-41, 43
US 5651120 A (KITAGAWA et al) 22 July 1997

X Entire document 1-11, 42, 44

Y Entire document 12-41, 43

Further documents are listed in the continuation of Box C See patent family annex

* Special categories of cited documents: *T"  later document published after the international filing date or

"A" document defining the general state of the art which is priority date and not in conflict with the application but cited to
not considered to be of particular relevance understand the principle or theory underlying the invention

"E" earlier application or patent but published on or after "X"  document of particular relevance; the claimed invention cannot
the international filing date be considered novel or cannot be considered to involve an

“L" document which may throw doubts on priority claim(s) inventive step when the document is taken alone
or which is cited to establish the publication date of "Y"  document of particular relevance; the claimed invention cannot
another citation or other special reason (as specified) be considered to involve an inventive step when the document is

*o" document referring to an oral disclosure, use, combined with one or more other such documents, such
exhibition or other means combination being obvious to a person skilled in the art

"P"  document published prior to the international filing "&"  document member of the same patent family

date but later than the priority date claimed

Date of the actual completion of the international search Date of mailing Wﬁrﬁmﬁmch report

12 October 2000

Name and mailing address of the ISA/AU Authorized officer

AUSTRALIAN PATENT OFFICE

PO BOX 200, WODEN ACT 2606, AUSTRALIA
E-mail address: pct@ipaustralia.gov.au CHARLES BERKO
Facsimile No. (02) 6285 3929 Telephone No : (02) 6283 2169

Form PCT/ISA/210 (second sheet) (July 1998)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/AU00/01030
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to
claim No.
EP 597794 A (INTERNATIONAL BUSINESS MACHINES CORPORATION)
18 May 1994
X Entire document 1-11, 42, 44
Y Entire document 12-41, 43
US 5060135 A (LEVINE et al.) 22 October 1991
X Entire document 1-11,42, 44
Y Entire document 12-41, 43
US 5450539 A (RUBEN) 12 September 1995
X Entire document 1-11, 42, 44
Y Entire document 12-41, 43
GB 2319445 A (INTERNATIONAL BUSINESS MACHINES CORPORATION)
20 May 1998
Y Entire document 40, 41
US 5959628 A (CECCHINI et al.) 28 September 1999
P, X Entire document, particularly abstract 1,42, 44

Form PCT/ISA/210 (continuation of Box C) (July 1998)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.
PCT/AU00/01030

This Annex lists the known "A" publication level patent family members relating to the patent documents cited in the
above-mentioned international search report. The Australian Patent Office is in no way liable for these particulars

which are merely given for the purpose of information.

Patent Document Cited in Search Patent Family Member
Report
UsS 5818423 EP 747807
Us 5611040 US 5786818
US 5651120 JP 62293474 US 5337402 US 5502800
EP 597794 JP 7146798 Us 5375200
US 5060135 AU 36916/89 AU 37459/89 AU 37578/89
AU 37776/89 EP 374241 EP 377698
EP 394379 EP 370101 EP 570083
EP 579337 ES 2011749 ES 2012006
ES 2015392 ES 2015393 NO 900374
NO 900373 NO 900375 wO 8911693
woO 8911694 wO 8911695 wO 8911696
US 5625833 UsS 5680636 US 5161213
UsS 5355447 US 5442795 US 6115043
US 5450539 NONE
GB 2319445 NONE
US 5060135 AU 36916/89 AU 37459/89 AU 37578/89
AU 37776/389 CA 1322610 CA 1326560
CA 1327082 CA 1334874 DK 222/90
DK 224/90 DK 223/90 EP 370101
US 5959628 NONE
END OF ANNEX

Form PCT/ISA/210 (citation family annex) (July 1998)



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

