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3D Navigation Method and System

Technical Field:

The present invention relates to the fields of computer navigation
systems, and computer input methods.

Background Art:

The present invention introduces a three-dimensional navigation
method and system that eliminates the counter-intuitiveness and, in some
cases, the complete failure of the traditional 3D computer navigation method
and system. It enables the user to simply interact with the 3D desktop and
web-based applications in an intuitive manner controlling the movement of
objects in 3D on the computer display.

The present invention facilitates moving/rotating a plurality or a cluster
of icons, images, windows, or the like in 3D on the computer display
according to the user's needs or preference. For example, the user can convert
the traditional desktop into a 3D desktop presenting the icons or the shortcuts
in 3D on the computer display. The user can open and display the windows of
different software applications in 3D in an intuitive manner. The user can also
convert the website pages into 3D website where s/he can manipulate such
pages to move or rotate in 3D on the computer display in an innovative style.

The present invention does not require a specific computer input device
such as a 3D computer mouse to operate, where the traditional computer
mouse, computer keyboard, touchpad, touch-screen, or the like easily enables
the user to interact with the present invention.

Overall, some examples of the uses and applications of the present
invention will be described subsequently. However, it is important to note that
if the present invention of the 3D navigation method and system becomes
commercially available; it is believed that developers of current user-friendly
software systems would come up with innumerable additional uses and
applications.

Description of Invention:

FIG. 1 illustrates an object 110 presented on the computer display
representing an icon, image, window or the like. FIG. 2 illustrates a 3D
pointer 120 created on the computer display by selecting its first point



130 to be located on a comer of the object, and selecting its second point
140 to be located on another corner of the object. The first point
represents the base of the 3D pointer, and the second point represents the
head of the 3D pointer. The 3D pointer can be rotated vertically or
horizontally, in addition to, it can be protracted or retracted to change the
position or the shape of the object that it is located on it.

For example, FIG. 3 illustrates rotating the 3D pointer vertically to
rotate the object vertically on the computer display. FIG. 4 illustrates
positioning the first and second points of the 3D pointer on other two
corners of the object, and FIG. 5 illustrates rotating the 3D pointer
horizontally to rotate the object horizontally on the computer display.

FIG. 6 illustrates positioning the first and second points of the 3D
pointer on other two corners of the object, where protracting the 3D
pointer increases the shape of the object as illustrated in FIG. 7, and
retracting the 3D pointer decreases the size of the object as illustrated in
FIG. 8.

Generally when rotating or protracting/retracting the 3D pointer its
first point or base does not move while its second point or head moves
according to the direction of rotation and the distance of the protraction
or the retraction relative to the first point. However, the traditional
computer input devices enable the user to simply rotate the 3D pointer
horizontally, or vertically, or to protract it or retract it.

For example, when using the computer keyboard, pressing the
"Right" arrow button or the "Left" arrow button, respectively, rotates the
3D pointer horizontally, clockwise or counter-clockwise. Pressing the
"Up" arrow button or the "Down" arrow button, respectively, rotates the
3D pointer vertically, clockwise or counter-clockwise. Simultaneously
pressing the "Shift" button and the "Right" arrow button protracts the 3D
pointer, and simultaneously pressing the "Shift" button and the "Left"
arrow button retracts the 3D pointer on the computer display.

When using the computer mouse, moving the mouse to the "right",
"left" "up", or "down" while pressing on the "left mouse button",
respectively, rotates the 3D pointer horizontally, clockwise or counter
clockwise, or vertically, clockwise or counter-clockwise. Also moving
the mouse to the "right" or "left" while pressing down on the "right
mouse button", respectively, protracts or retracts the 3D pointer.

When using the touchpad, moving the finger on the touchpad
surface to the "right", "left" "up", or "down" while pressing down on the
"left touchpad button", respectively, rotates the 3D pointer horizontally,
clockwise or counter clockwise, or vertically, clockwise or counter¬
clockwise. Also moving the finger to the "right" of "left" on the



touchpad surface while pressing down on the "right touchpad button",
respectively, protracts or retracts the 3D pointer.

Generally, rotating the 3D pointer horizontally or vertically, and
protract it or retract require providing the computer system with six
different inputs which can be provided by a variety of computer input
devices such as the mouse, the computer keyboard, the touchpad, the
pointing stick, the touch-screen, or the 3D computer input devices.

FIG. 9 illustrates a first object 150 rotated by the 3D pointer to be
positioned in 3D on the computer display, and a second object 160, a
third object 170, a fourth object 180, and a fifth object 190 that are
positioned in 2D on the computer display. The first, second, third,
fourth, and fifth objects are, respectively, symbolized with English letters
A, B, C, D5 and E. FIG. 10 illustrates a 3D pointer 130 created on the
computer display by selecting a corner of object A to locate the first point
130 of the 3D pointer, and selecting a corner of object B to locate the
second point 140 of the 3D pointer. As illustrated in FIG. 11, once the
user selects the second point of the 3D pointer object B is automatically
rotated vertically and/or horizontally to be aligned to object A, in
addition to, the shape of object B is changed to be similar to the shape of
object A.

Generally, locating the first point of the 3D pointer on a first object
then locating the second point of the 3D pointer on a second object
makes the second object rotated to be aligned with the first object in 3D.
In addition to, the shape of the second object is changed to be similar to
the shape of the first object on the computer display.

FIG. 12 illustrates dragging object C to be located on the 3D
pointer between object A and object B. Once the user does so, then
object C is rotated in 3D to be aligned to object A and object B as
illustrated in FIG. 13. As shown in the figure, objects A, C, and B are
automatically positioned on the 3D pointer to be successively equally
apart from each other.

FIG. 14 illustrates dragging object D to be located on the 3D
pointer between object B and object C. Once the user does so, then
object D is rotated in 3D to be aligned to objects A, B, and C as
illustrated in FIG. 15. As shown in the figure, objects A, C, D, and B are
automatically positioned on the 3D pointer to be successively equally
apart from each other.

FIG. 16 illustrates dragging object E to be located on the 3D
pointer between object C and object D. Once the user does so, then
object E is rotated in 3D to be aligned to the other four objects as
illustrated in FIG. 17. As shown in the figure, objects A, C, E, D and B
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are automatically positioned on the 3D pointer to be successively equally
apart from each other.

Generally, dragging an object such as an icon, an image, or a
window on the computer display to be positioned on a 3D pointer that is
located on a plurality of objects makes all the objects on the 3D pointer
aligned to each other, and automatically positioned to be successively
equally apart from each other on the 3D pointer. In addition to, the shape
of all the objects on the 3D pointer become similar to each other on the
computer display.

FIG. 18 illustrates dragging object A to be located between object
C and object E on the 3D pointer, while FIG. 19 illustrates automatically
repositioning the five objects on the 3D pointer to be successively
equally apart from each other after moving object A. FIG. 20 illustrates
dragging object B to be located between object D and object E on the 3D
pointer, while FIG. 2 1 illustrates automatically repositioning the five
objects on the 3D pointer to be successively equally apart from each
other after moving object B.

Generally, dragging an object of a plurality of objects that are
located on a 3D pointer on the computer display makes the plurality of
objects automatically repositioned on the 3D pointer to be successively
equally apart from each other on the 3D pointer. It is possible to make
the five objects continuously flipping along the 3D pointer on the
computer display by pressing the "Alt" button of the computer keyboard
while the 3D pointer is selected by the computer cursor.

Generally, aligning a plurality of objects such as icons, images, or
windows to each other, then flipping these objects to be continuously
moving on the 3D pointer, helps presenting a big number of objects on
the computer display in a simple and organized manner.

FIG. 22 illustrates rotating the 3D pointer of FIG. 2 1 horizontally
to simultaneously rotate the five objects horizontally on the computer
display. FIG. 23 illustrates rotating the 3D pointer of FIG. 22 vertically
to simultaneously rotate the five objects vertically on the computer
display.

FIG. 24 illustrates protracting the 3D pointer of FIG. 23 to protract
the equal distances between the five objects on the computer display.
FIG. 25 illustrates retracting the 3D pointer of FIG. 24 to retract the equal
distances between the five objects on the computer display.

Generally rotating or moving the 3D pointer as described
previously enables the user to simultaneously rotate a plurality of objects
horizontally/vertically, or to simultaneously move the plurality of objects
away or closer to each other on the computer display. However, it is



important to note that, the 3D pointer can be dragged by the computer
cursor on the computer display to simultaneously drag the objects that are
located on it on the computer display.

It is also possible "zoom in" or "zoom out" at the 3D pointer to
increase or decrease the scale of the objects that are located on it on the
computer display. This can be achieved by selecting the 3D pointer then
rotating the "top scroll wheel" of the mouse "up" or "down" to,
respectively, "zoom in" or "zoom out". In this case, the "zoom in" and
the "zoom out" will be only valid on the selected 3D pointer and its
objects while the other 3D pointers or the other objects on the computer
display will remain the same without re-scaling.

For example, FIG. 26 illustrates a first 3D pointer 200 located on a
first group of objects 210, and a second 3D pointer 220 located on a
second group of objects 230. FIG. 27 illustrates zooming out at the
second 3D pointer and the second group of objects, where the first 3D
pointer and the first group of objects remained the same on the computer
display. This function or possibility enables the user to simply organize
displaying multiple objects on the computer display according to his/her
needs or preference.

To join a second group of objects to a first group of objects the
user creates a third 3D pointer connecting between the first 3D pointer of
the first group of objects and the second 3D pointer of the second group
of objects. For example, FIG. 28 illustrates creating a third 3D pointer
240 by locating its first point 250 on the first 3D pointer, and locating its
second point 260 on the second 3D pointer of FIG. 27. Once the user
does that the second group of objects are re-shaped and aligned to
emulate and join the first group of objects forming one group of objects
270 as illustrated in FIG. 29.

The user can also divide a group of objects into two groups of
objects using the 3D pointer. For example, FIG. 30 illustrates creating an
additional 3D pointer 280 on four objects of the seven objects of FIG. 29,
then dragging this additional 3D pointer to separate said four objects
from the seven objects as illustrated in FIG. 31. If the user needs to hide
or delete a 3D pointer form the computer display the user selects this 3D
pointer then presses the "Delete" button of the computer keyboard.

The previous examples illustrate moving the 3D pointer linearly;
however, it is possible to move the 3D pointer in curves or circles. This
can be done, for example, when using the computer keyboard, by
pressing the arrow buttons of the computer keyboard while pressing the
'Control" button. For example, simultaneously pressing the "Right"
arrow button and the "Control" button gradually bends the 3D pointer



horizontally forming a curve then a complete circle as illustrated in FIGS.
32.1 to 32.7. Also simultaneously pressing the "Left" arrow button and
the "Control" button gradually returns the 3D pointer to its original linear
form.

In case of pressing the "Up" or "Down" arrow buttons instead of
the "Right" or "Left" arrow buttons the 3D pointer bends vertically
instead of bending horizontally. Such horizontal or vertical bending or
movement of the 3D pointer enables presenting the icons, images,
windows, or the like in an innovative curvature style on the computer
display.

For example, FIG. 33 illustrates bending a 3D pointer 290
horizontally to position its objects 300 in a semi-circle fashion or
arrangement. At this moment, pressing the "Alt" button of the computer
keyboard continuously rotates the 3D pointer and its objects horizontally
about the original mid-point of the 3D pointer. FIG. 34 illustrates an
example for a position of the 3D pointer and its objects during this
horizontal rotation.

For example, FIG. 35 illustrates bending a 3D pointer 290
vertically to position its objects 300 in a semi-circle fashion or
arrangement. At this moment, pressing the "Alt" button of the computer
keyboard continuously rotates the 3D pointer and its objects vertically
about the original mid-point of the 3D pointer. FIG. 36 illustrates an
example for a position of the 3D pointer and its objects during this
vertical rotation. To stop the rotation of the 3D pointer the user presses
again on the "Alt" button of the computer keyboard.

Overall the present invention of 3D navigation method and system
enables the user to interact with the 3D applications on the computer
display in an intuitive manner serving a variety of desktop and web-based
applications.

FIG. 37 illustrates an innovative interaction of the 3D pointer with
a 3D website that is comprised of a plurality of objects 310 representing
different text, images, or windows symbolized by English letters A, B, C,
D, E, F, G, H, I, and J . As illustrated in FIG. 38, using the present
invention the user becomes able to re-arrange or flip objects A, B, C, and
D relative to each other. Also the user becomes able to rotate objects E
and G horizontally and rotate object F vertically. Moreover, the user
simultaneously rotates and moves objects H, I, and J to be in the middle
of the computer display. In other words, the user becomes able to re¬
shape the 3D website or its graphical user interface according to his/her
needs or preference.

FIG. 39 illustrates another innovative application for creating a 3D



menu on the computer display using the present invention. In this
example using the 3D pointer the user formed a plurality of folders 310
in a horizontal cylindrical from 320 where each folder includes a
plurality of files 330 that can be presented in a vertical cylindrical form
340 on the computer display. As shown in the figure, the folders are
symbolizes with English letter, and the files are symbolized with
numerals. In this case the folder that is located in the middle of the
computer display is opened to display its files, where rotating the folders
horizontally on the computer display enables positioning different folder
to be located in the middle of the computer display to open its files.

Overall, the present invention of 3D navigation method and system
can be used with a variety of desktop and web-based applications
enabling the user to interact with the 3D applications on the computer
display in a simple and intuitive manner.

Best Mode for Carrying Out the Invention:

The present invention enables the user to interact with a variety of
objects such as icons, images, or windows on the computer display. Such
objects are traditionally presented on the computer display in a two-
dimensional mode, where each object is in a form of a rectangle that has
four vertices, where each vertex has x and y coordinates relative to the
dimension of the computer display.

When the user rotates an object vertically the object is converted
into the three-dimensional mode where each one of its vertices will have
new x, y, and z coordinates. When the user rotates this object again
horizontally/vertically the vertices coordinates of the objects are changed
according to the direction and the angle of rotation.

To align a second object to a first object that is located on a 3D
pointer on the computer display the vertices coordinates of the first object
are adjusted to reshape the second object similarly to the first object, in
addition to, making the second object parallel to the first object.

When rotating an object that contains a text or an image on the
computer display, in this case, the text or the image is automatically
rotated inside the boundaries of the object to be in a readable position to
the user on the computer display.

When having a plurality of windows on a 3D pointer on the
computer display where the user needs to turn one of these windows into
a full screen mode then the user double clicks on this window to turn it to
the full screen mode. Once the user needs to return the full screen
window to its previous position on the 3D pointer the user double clicks



again on the window while it is in the full-screen mode.
Each plurality of objects that are located on a 3D pointer is

considered to be in a separate small window on the computer display.
This window separation enables the user to "zoom in" or "zoom out" at
each plurality of obj ects without affecting the other plurality of obj ects
that are located on other 3D pointers on the computer display.

It is important to note that the 2D objects and the 3D objects are
located on two separate layers on the computer display. Accordingly
when dragging a 2D object on the computer display it follows the 2D
rules, once this 2D object is converted into a 3D object it moves from the
2D layer to the 3D layer. The same case when moving or rotating a 3D
object it follows the 3D rules, once this 3D object is converted into a 2D
object, it moves form the 3D layer to the 2D layer.

When rotating or protracting/retracting the 3D pointer with a
plurality of objects the virtual camera is adjusted to fit the plurality of
objects on the computer display. In other words, in some cases, the
virtual camera is moved further to enable projecting the 3D pointer and
the plurality of objects on the computer display. This technique is
important to ensure that the user will not lose a part of the view because
of the movement or the rotation of the 3D pointer.

Viewing the objects in 3D on the computer display can take
different styles, for example, it can be one-point perspective, two-point
perspective, or three-point perspective. The one-point perspective has
one vanishing point, the two-point perspective has two vanishing points,
and the three-point perspective has three vanishing points. The vanishing
point, as know in the art, is the point in the perspective to which parallel
lines appear to converge.

The movements of objects while converting them form a 2D mode
to a 3D mode or while starting moving or rotating them with the
movement/rotation of the 3D pointer can look like a natural movement
by applying the laws of dynamics on them. The light and shade or
shadow effects can also be added to the objects on the computer display
to give a natural feeling to their appearance.

Generally, as described previously, the alternatives of the present
invention of the 3D navigation method and system are simple and
straightforward and can utilize a number of existing technologies to
easily achieve the disclosed method and system.

Brief Description of the Drawings:

FIG. 1: is an object presented on the computer display
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representing an icon, image, window or the like.

FIGS. 2 to 8: are using the 3D pointer to rotate the object
vertically and horizontally, and to change its shape or dimensions on the
computer display.

FIGS. 9 to 17: are aligning a plurality of 2D objects with a 3D
object on the computer display.

FIGS. 18 to 21: are re-arrangement of a plurality of objects
located on a 3D pointer on the computer display.

FIGS. 22 to 25: are rotating the 3D pointer horizontally and
vertically, and protracting it and retracting it on the computer display.

FIGS. 26 and 27: are zooming out at a 3D pointer and a plurality
of objects on the computer display.

FIGS. 28 and 29: are joining two groups of objects to each other
to be located on one 3D pointer.

FIGS. 30 and 31: are dividing a group of objects into two groups
of objects using the 3D pointer.

FIGS. 32.1 to 32.7: are converting the 3D pointer from the linear
form to the curvature form. ;

FIGS. 33 and 34: are converting the 3D pointer into a horizontal
semi-circle to be rotated horizontally.

FIGS. 35 and 36: are converting the 3D pointer into a vertical
semi-circle to be rotated vertically.

FIGS. 37 and 38: are interacting with a 3D website using the 3D
pointer.

FIG. 39: is a 3D menu formed by the 3D pointer to present a
plurality of folders and files in 3D on the computer display.



Claims

1. A three-dimensional navigation system that enables the user to
manipulate a plurality of objects such as icons, images, windows, or the
like, to simultaneously move or rotate on the computer display wherein
said three-dimensional navigation system comprising the steps of;

a) creating a 3D pointer 120 which is an arrow comprised of a first
point 130 represents the base of said 3D pointer, and second point 140
represents the head of said 3D pointer, whereas said first point and said
second point are selected by the computer cursor to be located on two
corners of two objects of said plurality of objects, whereas the line that
connects between said first point and said second point passes by a corner
of each object of said plurality of objects.

b) providing a first input or a second input to the computer system
to, respectively, represent rotating said 3D pointer horizontally,
clockwise or counter-clockwise, about said first point.

c) providing a third input or a fourth input to the computer system
to, respectively, represent rotating said 3D pointer vertically, clockwise
or counter-clockwise, about said first point.

d) providing a fifth input or a sixth input to the computer system
to, respectively, represent protracting or retracting said 3D pointer
relative to said first point.

e) simultaneously moving or rotating said plurality of objects with
the movement or rotation of said 3D pointer on the computer display.

2 . The three-dimensional navigation system of claim 1 wherein said
plurality of objects is one object that can be rotated horizontally or
vertically, or be protracted or retracted to change its dimensions.

3. The three-dimensional navigation system of claim 1 wherein the
distances between each two successive objects of said plurality of objects
are equals.

4. The three-dimensional navigation system of claim 1 wherein
dragging an object on the computer display to be located on said 3D
pointer makes said object aligned in 3D to said plurality of objects.

5. The three-dimensional navigation system of claim 1 wherein
dragging an object on the computer display to be located on said 3D
pointer makes the dimensions of said object similar to the dimensions of
each object of said plurality of objects.



6. The three-dimensional navigation system of claim 1 wherein
dragging an object of said plurality of objects to be repositioned on said
3D pointer makes the distances between each two successive objects of
said plurality of objects equals.

7. The three-dimensional navigation system of claim 1 wherein said
plurality of objects can be continuously flipping which means rolling on
said 3D pointer by providing the computer system with a seventh input.

8. The three-dimensional navigation system of claim 1 wherein said
plurality of objects can be grouped which means aligned with another
plurality of said plurality of objects using another one of said 3D pointer.

9. The three-dimensional navigation system of claim 1 wherein said
plurality of objects can be divided into a first group of objects and a
second group of objects using another one of said 3D pointer that is
positioned on said first group of objects to be dragged on the computer
display.

10. The three-dimensional navigation system of claim 1 wherein said
3D pointer can be transformed gradually form a line to curve, or from a
curve to a line by providing an input to the computer system representing
the user's need to perform said transformation.

11. The three-dimensional navigation system of claim 1 wherein the
virtual camera can "zoom in" or "zoom out" at said plurality of objects
separately from the other objects on the computer display.

12. The three-dimensional navigation system of claim 1 wherein said
first input, said second input, said third input, said fourth input, said fifth
input, and said sixth input are provided to the computer system by a
computer input device such as a computer mouse, a computer keyboard,
a touchpad, a touch-screen, a pointing-stick, or the like.
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