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A multi-level visual display system has a plurality of screens (1, 2) spaced in the depth direction. A user can move a visual indicator
such as a cursor (3) between the screens (1, 2), via an input device such as a mouse button. In drawing applications a visual link
such as a line can be created between two screens. In game applications a user can move an image both within and between
screens (1, 2), by dragging a cursor while moving it between the screens, to provide an illusion of three dimensional movement.
The screens (1, 2) may comprise layered liquid crystal displays.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




O 0 0

WO 01/15132 Al

CA 02420081 2003-02-11

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date
1 March 2001 (01.03.2001)

(51) International Patent Classification’: GO09G 5/08,
G02B 27/22
(21) International Application Number: PCT/NZ00/00160

(22) International Filing Date: 18 August 2000 (18.08.2000)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

337332

19 August 1999 (19.08.1999) NZ

(71) Applicant (for all designated States except US): DEEP
VIDEO IMAGING LIMITED [NZ/NZ]; Airport Road,
Mystery Creek, RD 2, Hamilton 2001 (NZ).

(72) Inventors; and

(75) Inventors/Applicants (for US only): ENGEL, Gabriel,
Damon [US/NZ]; Flat 4, 19 Hammond Street, Hamilton
(NZ). WITEHIRA, Pita [NZ/NZ]; Devine Road, RD 3,
Hamilton (NZ).

MO AR P AT Y A A

(10) International Publication Number

WO 01/15132 Al

(74) Agents: SIMS, Anthony, W. et al.; 29 Clarence Street,
Private Bag 3140, Hamilton 2001 (NZ).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ,
DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR,
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR,
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ,
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM,
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ,BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG,

Cl, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published:
With international search report.

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: CONTROL OF DEPTH MOVEMENT FOR VISUAL DISPLAY WITH LAYERED SCREENS

(A) 1

'- e e v e wis ol ik 0P A iy 4 G5 S Am ) = am amn = o SR SN
Y
\
”

1 (B)

(57) Abstract: A multi-level visual display system has a plurality of screens (1, 2) spaced in the depth direction. A user can move a
visual indicator such as a cursor (3) between the screens (1, 2), via an input device such as a mouse button. In drawing applications a
visual link such as a line can be created between two screens. In game applications a user can move an image both within and between
screens (1, 2), by dragging a cursor while moving it between the screens, to provide an 1llusion of three dimensional movement. The

screens (1, 2) may comprise layered liquid crystal displays.
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CONTROL OF DEPTH MOVEMENT FOR VISUAL DISPLAY WITH LAYERED SCREENS

TECHNICAL FIELD
This invention relates to a visual display system.

" BACKGROUND ART

Particularly, the present invention relates to a visual display system including multilevel
screens which are placed physically apart.

Such screens are described Witehira et al. in PCT Application Nos. PCT/NZ98/00098 and
PCT/NZ99/00021. These documents were respectively published on 26 August 1999 and 2

September 1999 as W0O/1999/042889 and W0/1999/044095.

These devices are created by combining multiple layers of selectively transparent screens.
Each screen is capable of showing an image. In preferred embodiments the screen layers are
liquid crystal display. Preferably the screens are aligned parallel to each other with a pre-set

distance between them.

With this device images displayed on the screen furthest from view (background screen)
will appear at some distance behind the images displayed on the screen closer to the viewer
(foreground screen). The transparent portions in the foreground screen will allow viewers to
see images displayed on the background screen. |

This arrangement allowing multiple screens allows images to be presented at multiple levels giving
the viewer true depth without use of glass or lens.

Up until now, software has been written to create visual sequences on the muiti-level screens.

These sequences have been mainly passive, mainly for viewing rather than for interaction.

While the visual effect of these sequences is spectacular, it will be desirable if potential uses of
a multi-level screen display could be explored further.

It is an object of the present invention to address this problem, or at least to provide the public

with a useful choice.

Aspects of the present invention will now he described by way of example only with reference to

the following description.
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DISCLOSURE OF INVENTION

According to one aspect of the present invention there is provided a visual display system

including

multi-level screens spaced physically apart,

wherein each screen has a two-dimensional plane,

a visual indicator,

an input device,

a user selectable input,

the visual display system being characterised in that

the user can use the user selectable input to move the visual indicator via the input device out of

the two-dimensional plane of a particular screen.

According to another aspect of the present invention there is provided a method of using a visual

display system which has multi-level screens spaced physically apart,
wherein each screen has a two-dimensional plane,

the visual display system also including

a visual indicator,

an input device,

a user selectable input,

the method characterised by the step of

the user using the selectable input to move the visual indicator out of the twodimensional

plane of a particular screen and on to another screen and on to another screen.

One aspect of the present invention there is provided media containing instructions for the

operation of visual display system as described.

In preferred embodiments of the present invention the multi-level screens are similar to that
described in PCT Application Nos. PCT/NZ98/00098 and PCT/NZ99/00021, although this

2
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should not be seen as limiting.

The term two-dimensional plane refers to the effective viewing plane on a particular screen,

similar to that seen on a normal display screen.

The visual indicator may be any type of indicator, for example a cursor, image, icon or screen
image. It is envisaged that the visual indicator is something which can move in response to the

user of the system via some input mechanism.

The input device may be any suitable input device, for example a mouse, tablet data glove,

keyboard, touch screen, joystick, trackball, pen, stylus, touch pad, voice and so forth.

The user selectable input is preferably an input the user can make to effect the operation of

software running the display device via the input device.

For example, if the input device is a mouse, then the user selectable input may be a mouse
button. If the input device is a joystick, then the user selectable input may be the trigger. If the
user input is a keyboard, then the user selectable input may be arrow keys. And so forth.

We envisage that the present invention could be used extensively by those in the graphics
industry. Therefore one embodiment in the present invention is envisaged that by having the
input device as a pen or stylus, the present invention could be utilised in theses industries to its
fullest.

In some embodiments, the user selectable input may actually be a software button on a touch
screen that may be independent of the input device. This allows standard input devices and

drivers to be used without modification.

In further embodiments of the present invention, the input device shall be referred to as a

mouse and the user selectable input shall be referred to. as a mouse button. The mouse button
may be an existing button on the mouse, or in some embodiments may be a dedicated button

for use with the present invention.
This shonld not be seen as limiting.

The visual indicator shall now be referred to as a cursor, although this should not be seen as

limiting.

The user can use a mouse to move a cursor around a display screen as can be achieved with

usual software. However, with one embodiment of the present invention, the user can then click

3.
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a particular mouse button to cause the visual indicator to move from one screen to another
screen. In one embodiment the applicant uses the centre button or a configurable button on a

three button mouse, but this should not be seen as limiting

In preferred embodiments the software controlling the cursor position is supplemental to usual

mouse drives.

Therefore a program can run as usual with standard mouse drive commands but the cursor
position between screens can change as a consequence of the interaction of the supplemental

program responding to the additional input from the mouse.

This ability enables the user to actually interact with different screens and work on separate
screens in terms of having an input device which can interact with whichever screen has been

selected. The advantages of this feature are self apparent.

In some embodiments, the movement from the two-dimensional plane of one screen to another
screen may be discrete and it may appear that the visual indicator merely jumps from one

screen to the other and be at the same x-y coordinate with the only change being in the z axis.

In other embodiments, there may be more of a linear movement perceived as a consequence of

the movement from one screen to the other.

For example, the present invention may be used in conjunction with a drawing package. The
person drawing may start drawing on the front screen of the visual device using the mouse and

Cursor.

The person then may wish to take advantage of the three dimensional quality allowed by the
present invention and effectively draw in the z axis (the x and y axis having already been
drawn in on the two-dimensional scfeen). This may be achieved by the user clicking the mouse
button and dragging the cursor effectively so it appears to pass from one screen to the other
screen with an image (say a line) appearing to provide a visual bridge between the front screen

and another screen or screens in the background.

In other embodiments of the present invention this ability may be used with particular total

screen images. For example, the present invention may be used with an interactive game which
gives the impression that the user is moving deep within a scene. For example, the user may be
flying a craft in the game and as the user moves forward in the game, the images may pass
from the background screen or screens to the foreground screen giving the illusion of full

movement. In this embodiment the visual indicator may be the images and the input device a
4
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joy-stick.

Aspects of the present invention will now be described with reference to the following

drawings which are given by way of example only.
BRIEF DESCRIPTION OF DRAWINGS

Further aspects of the present invention will become apparent from the following description
which is given by way of example only and with reference to the accompanying drawings in
which:

Figuie 1 illustrates one embodiment of the present invention, rand
Figure 2 illustrates a second embodiment of the present invention, and
Figure 3 illustrates a third embodiment of the present invention.

BEST MODES FOR CARRYING OUT THE INVENTION

Figures la and Ib illustrate a stylised version of one embodiment of the present invention at

work. These figures have foreground screens | and background screens 2.

It should be appreciated that the reference to just two screens is by way of example only and
the present invention may work in relation to multiple numbers of screens.

Figure la shows the positioning of the visual indicator 3 in the form of a cursor arrow on the
front foreground screen 1.

In this embodiment of the present invention a simple click of a mouse button causes the cursor
3 to appear in exactly the same x y coordinates as on the foreground screen one, but, positioned
on the background screen 2.

Thus in this embodiment, the user selectable input merely does a direct transpose in the z axis

between screens.

Figure 2 likewise has a foreground screen 1 and a background screen 2. In Figure 2a, a triangle

4 has been drawn on the x y two-dimensional plane of the foreground screen 1.

[n Figure 2b, to give the triangle 4 depth, the user has selected and dragged the image inthe X y

direction to give not only the image of a triangle 5 on the background screen 2, but also a plane

in the z axis 6 for finding a solid-looking representation. As the screens are physically quite

separate, the illusion of the solid wall 6 is accomplished by sophisticated softiware shading
d
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techniques.
Figure 3 again has a foreground screen 1 and background screen 2.

This embodiment of the present invention can be used for moving through three-dimensional
landscapes. For example, in Figure 3a, there is pictured a flower 7 on the foreground screen,

tree 8 along with a cloud 9 are positioned on the background screen 2.

The user may then use the input device to effectively move through the scene visually. This
causes the flower depicted in Figure 3a to disappear from the foreground screen as shown
in Figure 3b. This also causes the tree 8 to move from the background screen 2 to the

foreground screen 1. The cloud 9 being in the far background stays on the background

screen 2.

Thus it can be seen that the present invention allows considerable amount of

interaction between the user and the screens.

Aspects of the present invention have been described by way of example only and it should
be appreciated that modifications and additions may be made thereto without departing from

the scope of the appended claims.
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Claims:
1. A visual display system including:
a multi-level screen display including:

a first display screen comprising a first plurality of pixels, wherein
said first display screen s configured to display a visual Indicator
using said first plurality of pixels; and

a second display screen comprising a second plurality of pixels,
wherein said first and second display screens overiap, and wherein

each of said first and second display screens is partially transparent,
and

a user interface component comprising a user-selectable input
component, wherein said user-selectable input component is configured
fo move said visual indicator from a first plane to a second plane in
response to a first user interaction with said user-selectable input
component, and wherein said first plane corresponds to said first display
screen.

2. The system of Claim 1, wherein said second plane éorresponds to sald
second display screen.

3. The.system of Claim 1or Claim 2, wherein said user interface component
is selected from a group consisting of a mouse, a keyboard, a joystick, a
tablet data glove, a touch-screen, a touch pad a pen and a stylus.

4, The system of Claim 1 or Claim 2, wherein said user interface component
Is a voice-activated user interface component.

0. The system of any one of Claims 1 to 4, wherein said user-selectable input
comprises & button of said user interface component.

6. The system of any one of Claims 1 to 5, wherein said user interface
component is configured to move said visual indicator on said second
plane in response to a second user interaction with said user interface
component.
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The system of any one of Claims 1 to 6, wherein saild user interface
component is further configured to move said visual indicator on said
second plane after movement of said visual indicator from said first plane

to said second plane.

The system of any one of Claims 1 {o 7, wherein said visual indicator is
selected from a group cansisting of an icon, a cursor, an image and a
screen image.

The system of any one of Claims 1 to 8, wherein said visual indicator is
associated with an application selected from a group consisting of a
gaming application, a drawing application and a graphical application.

The system of any one of Claims 1 to 9, wherein said first and second
plurality of pixels overlap.

The system of any one of Claims 1 to 10, wherein said user-selectable
input component is further configured to display an image between said

visual indicator on said first plane and said visual indicator on said second
plane.

A method of using a visual digplay system as claimed in any one of Claims
1 to 11, said method comprising:

—~ displaying said visual indicator using said first plurality of pixels of said
first display screen of said multi-level screen display,

— detecting a said first user |nteraction with said user interface
component, wherein said detecting further comprises detecting a said
first user interaction with said user-selectable input component; and

- moving said visual indicator from a first plane to a second plane in
response {0 said detecting a first user interaction.

The method of Claim 12, further comprising:

- in response to detecting a second user interaction with said user
interface component, moving said visua! indicator on said second
plane.
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15.
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The method of Claim 13, wherein said moving said visual indicator further
comprises moving said visual indicator on said second plane after

movement of said visual indicator from said first plane to said second
plane.

The method of Claim 14 further comprising:

in response to said detecting said first user interaction, displaying an

image between said visual indicator on said first plane and said visual
indicator on said second plane.

A computer-readable medium having computer readable program code
embodied therein for causing a computer system to perform a method of
using a visual display system as claimed in any one of Claims 12 to 15.
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