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(57) Abstract: The invention relates to a system and method of representation of the bowling game score. The system comprises
means for detecting an external event associated to a game step and processing means suitable for receiving information relating
to said external event and processing it to be represented on a monitor (14), said processing means being suitable for representing
said information in three-dimensional format. The system further comprises means for generating auxiliary animated images in

superimposition to the information regarding the generated event,

relating to the generated event.

for example interacting with i the representation of the information
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DESCRIPTION

“System and method of graphical representation of the bowling game score”
[0001].  The present invention relates to systems for the automatic detection of the
bowling game score and, in particular, it relates to a system and method of graphical
representation of the score.
[0002]. Computer systems have long been known that detect the score obtained
by a player with the throw and display it on a display located in the proximity of the
lane or on a different support, automatically calculating the score obtained.
[0003]. At present, all the systems combine the more or less detailed graphical
representation of the score, the capability of representing animated scenes or clips, in
superimposition or as an alternative to the gaming grid, which have the purpose of
aftracting the players’ attention, of making the event more pleasant, of representing
advertisement information or of other fype usually relating but also not necessarily
related to the game itself.
[0004]. In all the cases, the animated scenes or clips currently used consist of
two-dimensional graphical representations that are read and displayed at the suitable
time, but that are not created in real time according to the performance of the game
and that therefore are not capable of interacting in real time with the game grid. In
other words, they are substantially clips that try to simulate three-dimensional
representations. |
[0005]. The object of the preseht invention is, on the ofher hand, to propose a
method and system of graphical representation of the bowling game score capable of
overcoming the limits of the representation methods mentioned hereinbefore.
[0006]. Said object is obtained with a system of representation of the bowling

game score according to claim 1 and with a method of representation according to
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claim 16.
[0007]. The features and advantéges of the system and method of representation
according to the invention will in any case appear more clearly from the following
description of some preferred embodiments, displayed as an indicative non-limiting
example, wherein: | |
[0008]. Figure 1 'shows a schematic view of the devices associated to the system
of representation of the bowling score according to the invention;
[0009]. Figure 2 shows a block diagram of the three-dimensional objects involved
in the representation;
[0010].  Figure 3 shows a flow chart of the main graphical steps that can be
graphically represented with the method of representation according to the invention;
[0011]. Figure 4 shows a flow chart of the score acquisition process;
[0012]. Figure 5 shows a flow chart of the program relating to the *ball throw”
event;
[0013]. Figure 6 shows a flow chart of the program executed by the 3D graphical
engine;
[0014].  Figure 7 shows a diagram of the structure of the “game sheet’ three-
dimensional object;
[0015]. Figure 8 shows a flow chart of the program that generates a movement of
an object;
[0016].  Figure 9 shows a flow chart of the program implemented by the 3D
graphical engine for performing the movement; |
[0017].  Figure 10 shows a display example of the crossing of game sheets with
movement of the game sheets from one monitor to another;

[0018].  Figure 11 shows an example of three-dimensional animation of a
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representation of a score;
[0019].  Figure 12 shows an example of three-dimensional representation of a
“sparemaker” throw; and
[0020].  Figure 13 shows an example of movement of a game grid.
[0021]. In accordance with a general embodiment, the system of representation of
the bowling game score according to the invention comprises means for detecting an
external event associated to a game step (for example, the throw of a ball, a
command from the central computer (“front desk”), the input of data from the bowler
console, and processing means suitable for receiving information relating to said
external event and processing it to be represented on a monitor, said processing
means being suitable for representing said information in three-dimensional format.
[0022]. In accordance with a preferred embodiment, the representation system
further comprises means for generating auxiliary animated images in superimposition
to the information regarding the generated event.
[0023].  According to a preferred embodiment, said animated images interact with
the representation of the information regarding the generated event.
[0024]. In accordance with an example of accomplishment, the means for
detecting an external event comprise a detecting deVice 6 suita‘ble for detecting the
status of the ninepins after a throw and a pinsetter interface 8 suitable for receiving
the information from the detecting device and sending it to the display means. The
detecting device 6 and the pinsetter interface 8 can also be integrated in a single
device. |
[0025]. | The processing means comprise a central computer 10 provided with a
high performance graphical card 12, that is, having such computation power as to

allow both the three-dimensional repfesentation of objects and an animation thereof.
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For example, the graphical card has a gpu (graphic processor unit) capable of
reproducing 3D objects with the Microsoft DirectX 9.0 technology. In accordance with
a preferred embodiment, each card is capable of piloting a pair of high monitors 14,
that is, arranged on two lanes, and a pair of low monitors 14’, that is, associated to the
bowier console. Advantageously, each system is capable of mounting at least two
graphical cards at the same time and, therefore, of representing the score for four
bowling lanes.

[0026]. The computér 10 is suitable for running an lane score management
program based on the extensive use of the 3D graphics that, for example, is based on
Microsoft DirectX technology.

[0027]. The management program is capable of creating and moving a series of
three-dimensional objects in real time. A graphical engine 16 associated to the
graphical card is intended for the representation of such objects on the monitors 14,
14’. In other words, all the graphical elements on the lanes, both game grids and
animations, correspond to ‘views’ of 3D objects created and movéd in real time by the
program itself.

[0028].  Going in further detail, in accordance with a preferred embodiment of the
invention, the elements that make up the scene displayed on the lane monitors are as
follows.

[0029]. 1) the “3D World” 18: this is the set of all the three-dimensional objects
(3D) created by the program. These objects include all the game grids 20, all the user
interface items 22 (buttons 24, help bars 26, corrections 30 of the ninepins 30’ and of
lane 307, panels for writing the bowler's names, efc.. .), all the elements of animations
32 (spéremaker 34 with relevant lane 36 and ninepins 38, interactive characters 40,

efc..). As will be better explained hereinafter, the 3D objects are organised in a
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hierarchic manner (that is, each object can contain sub-objects) and can consist of
fixed parts, read from files, and of parts generated in real time by the program. In
particular, for the game grids 20 all the ‘carrying’ structure 20’ is read from file,
whereas the scores, the totals and other variable data 207, such as the bowler’s
names, handicaps and others, are generated in real time as they are not known in
advance. In accordance with a preferred embodiment, all the 3D fixed parts 20 are
mesh coded according to the Microsoft “X” format, whereas all the variable data 20"
(names, totals, etc..) are created in real time as mesh by the program.
[0030].  2) Lights 42: they define the scene lighting. Preferably, the light is of the
directional/mirror type and allows obtaining realistic light-and-shade and brightness
effects.
[0031].  3) Cameras 44: they define the current position of the observer as in a
normal film shot. There are usually two, one for the left side 44’ and one for the right
side 44”. Each camera is defined by the position, orientation and aperture of the lens.
The stand-by positions and shots are centred relative to the relevant game sheets.
They are called stand;by positions because during the animations or particular
gaming steps, they can move and rotate to obtain the optimum shooting or zoom
effects. For example, during the Sparemaker animation, the camera moves forward
for following the bow!l motion towards the ninepin castle from nearby.
[0032]. 4) Movement: the 3D World 18 and cameras 44 are free to move
wherever in the scéne in order to create the desired effects. In particular, there is a
‘normal’ position of the game grids and of the ‘cameras’ corresponding to a static
score presentation. For example, in order to display an object on the left or right
monitor it is sufficient to move it in the 3D world so that it enters in the view field of the

left or right camera. This allows obtaining the special effect of making graphical
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objects move from one monitor to the other as if it were a single screen (function
used for the ‘crossed’ game mode) (Figure 10). The movement of composite 3D
objects follows the hierarchy of the objects themselves: each sub-object is moved
relative to the ‘father object in the hierarchy: very complex movements are thus
obtained starting from a set of simpler movements. Another type of movement is that
typical of animations (shinned mesh) that is all or partly coded in a file. The main
object of this type of movement is to move 3D characters in a realistic manner and
make them interact with the grids in predetermined game steps.
[0033]. Going back now to the description of the 3D world, and with reference for
example to figure 11, thé main graphical objects present in the program are as
follows.
[0034]. - Game sheet 20: this ié the rdot of the hierarchy of 3D objects that
represent the score. In accordance with an embodiment, each game sheet contains
one to n bowlers, each represented by a ‘bowler stripe’ or grid 201. In turn each
bowler sfripe contains various sub-parts, for example the area for the bowler
identification (name), detected bowl speed, any points deducted and total game
points, and the ten game frames 202. In turn, each frame contains other 3D objects
for throws 203, 203’ (for example first and second throw, respectively) and the total
frames 204, or game partial result. Each of these sub-parts can move, rotate or
become freely deformed relative to all the others.
[0035]. — User interface 22: this is the set of 3D objects (panels and ninepin
surface) for setting the names and other data from the bowler console. A turning bar
26 containing a context-dependent help wording is always created together with the

data input panels.

[0036]. — Sparemaker 34: this is a complex graphical animation that is intended
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for telling the bowler‘ how to make the second throw for hitting the ninepins left
standing with the first one (figure 12). The 3D objects involved are bowling lane 36,
bowl 37 and the ninepin castle 38, in real proportions. The program makes a ‘virtual
throw’ wherein the bowl rolls on the lane making the right trajectory and hitting in the
end the ninepins in the exact position that allows knocking them all down. Also the
camera follows the throw close up to make the scene more realistic.
[0037]. - Animated character 40: this is a virtual man that moves interacting with
the game grid for creating illustrations based on the throw just made (figure 11).
[0038]. In accordance with a preferred embodiment, the three-dimensional
representation of the information on the monitors relates to different game steps, not
just the represehtation of the actual score. In particular, the game steps that can be
graphically represented can be the following (figure 3): |
[0039]. — Presentation 50: this is the step of entry of the game grids, which
corresponds to the lane opening by the front desk or bowler console. The game sheet
is created with the initial data and without scores, and it enters with a movement
towards the camera to represent the arrival of the players on the lane.
[0040]. - Awaiting a throw 52: the stripe of the selected bowler becomes larger,
for example becoming deformed in vertical direction, and a cursor moves and places
itself on the name to indicate the wait for the throw.
[0041]. - Throw 54: the score relating to the throW just made is immediately
represented on the grid. Optionally, an animation selected from sparemaker,
animated character and 2D clip is started. After a delay and after the end of the
optional animation, it is possible to move to the next bowler, if necessary. For
example, this occurs by enlarging the new bowler and reducing the current one

through continuous 3D deformations in vertical direction. The cursor moves
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continuously shifting vertically on the name of the new current bowler.
[0042]. - Name repetition 56: when a game sheet is complete, upon the arrivél of
a new throw the entire sheet makes a full turn rotating on the vertical axis thereof
(figure 13) and at the end of the rotation all the scores are deleted to make room for a
new game.
[0043]. - Exit 58: this is the step of exit of the game grids, which corresponds to
the lane closing by the front desk. The game sheet moves away from the camera
before it is destroyed to represent the bowlers’ leaving of the lane.
[0044]. In particular, in accordance with a preferred embodiment, the score
acquisition and display process comprises the following steps (figures 4 and 5):
[0045]. - a bowler makes a throw (step 60); |
[0046]. - the detecting device 6 reads the ninepin status (step 62) and sends the
relevant information to the pinsettef interface 8 (step 64);
[0047]. - the pinsetter interface sends the information received to computer 10 in

the suitable format (step 66);

[0048]. - the computer starts the program for processing the data received (step
70); and
[0049]. - the 3D graphical engine 16 is activated for displaying the information

generated by the program on monitors 14 (step 72).

[0050]. The operation of the processing program and of the 3D graphical engine
will now be described. t

[0051]. The processing program allows creating, moving and destroying the 3D
meshes used for representing the scene and making it evolve.

[0052]. 'Any importa.nt external event, such as the throw of a bowl, a command

from front desk, the input of data from the bowler console and others, updates the
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status of all 3D objects present (i.e. its geometrical representation by mesh) and
programs the movement thereof. In particular, the objects can be created, destroyed
or made temporarily invisible. As regards the geometry, they can be decreased,
rotated and shifted freely in the 3D space through the calculation and the application
of specific “transformation mairices”. The movement is implemented through
transformation matrix lists, which are applied individually to every frame (every 1/60s)
and are in substance the scene frames.
[0053]. In practice, all the graphical objects used in the program are 3D meshes
characterised by a geometry, one or more materials and in some cases one or more
textures. These objects may be classified in three different types, according to the
generation mechanism:
[0054]. 1) Objects created from “.X” files without animation;
[0055]. 2) Objects created from “.X” files with fixed animation (contained in the
file itself); |
[0056]. 3) Simple objects created in real time and that represent the game data
(names, totals, etc..).
[0057]. The objects of the first type, even if without intrinsic movement, can be
moved and deformed in real time by the program; in general, also, since they are
composite objects, it is also possible to move some parts thereof relative to others.
The objects of the first type are mainly used for representing the game grids.
[0058].  Moreover, it is possible to share some elements of objects without intrinsic
animation with objects provided with intrinsic animation, so as to obtain interactive
animations.
[0059]. By interactive animation it is meant a ‘static’ animation (that is, entirely

defined within the “.X” file thereof) that shares some elements with other 3D objects
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that depend on the current game step, normally parts of the game grids (called
frame blocks). For example, the interactive animations are associated to the
acquisition of a new throw. The complete sequence of the events that make an
animation of this type is as follows:
[0060]. — Movement of the frame block relating to the shot just made from an
initial position to a final position. During all this step the frame remains an exclusive
part of the belonging grid. This movement may be a simple shifting or also contain a
rotation. The throw just made will not yet be displayed on the block in question.
[0061]. — At the same time, the static animation that does not yet contain any part
relating to the frame block, starts.
[0062]. - Upon the arrival to destination, the frame is picked up by the static
animation, which manages it till the end thereof, displaying the throw just made.
[0063]. - The frame is returned to the grid, which manages the return movement
to the initial position, normally a simple shifting with scale variation.
[0064]. As mentioned above, the composite objects exhibit a hierarchic structure.
In particular, each composite object is organised into a “tree” structure with nodes that
branch off in a recursive manner into sub-nodes (children) up to reach the end
“leaves”. Each portion of the overall object corresponds to a node with its sub-nodes,
with the “root” node that represents the complete object. Moving a node relative to its
‘father node’ moves all the corresponding object portion thereof as if it were a stiff
body; moviﬁg the “root node” moves the complete object like a single stiff body.
[0065].  As a concrete example we may mention the game sheet that is organised
according to the following hierarchy (figure 7).
[0066]. The base or root is the game sheet 20; at the first Ievelv of sub-nodes there

are the n grids 201 for the n bowlers; second level nodes branch off from each first
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level node that correspond to the various frame blocks 202; third level nodes branch
off from each second level node that correspond to the ten throws 203, 203’ and to
the total 204.
[0067].  This structure allows making all the movements required for representing
the progress of the score and all the related animations. For example, in order to
cross the teams during a tournament it is possible to move all the sheet from one
screen to the other; to make the game shift proceed it is possible to move only the
grids relative to the sheet; to acquire a new throw it is sufficient to position the throw
itself relative to the frame thereof; finally, to animate a frame block it is possible to
move it relative to the gﬁd it beldngs to.
[0068]. Going now into the details of the animation of the three-dimensional
objects, it must be noted that the movement of a 3D object is a particular case of a
more general ‘geometric transformation’ operation. From the mathematical
standpoint, geometric transformations are represented by ‘transformation matrices’
and the objects by an interconnection of polygons (mesh) and thus by a set of points
or vertices. In turn, each point is identified by a vector containing the coordinates X, y,
z. Moving an object means changing the position of each point thereof and a simple
system for moving a point is multiplying the vector that represents it by a matrix.
Multiplying all the vectors relative to the points of an object by a same matrix equals to
moving it or more in general, to ‘transforming’ it. It can be seen that by the suitable
selection of a matrix, besides moving an object as if it were ad stiff body, it can also
be rotated, enlarged, reduced or deformed in various ways. For example this is the
method used for enlarging in vertical direction the scores of the selected bowler.
[0069]. The method of the transformation matrices is also used in composite

objects for defining the position of the various nodes relative to the parent nodes. To
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calculate the absolute position of a portion of a composite object (a node) it is
sufficient to apply in a succession all the transformations (multiplying by the relative
matrices) starting from the node itself up to arriving to the root.
[0070].  Also the movement is obtained by handling the transformation matrices: at
each frame, the matrices of the parts to be moved are recalculated so as to
progressively move them from the initial to the final position.
[0071]. By way of an example, figures 8 and 9 show the flow chart relating to the
programming and execution of a simple movement of an object from an initial position
(shifting+rotation+scale) to a final position by the 3D graphical engine. The variables
used are:
[0072]. MT : transformation matrix of the object in the current position (= initial)
[0073]. MTF: transformation matrix of the object in the final position
[0074].  MTIi]: transformation matrix of the index frame [i]
[0075].  T: movement duration
[0076]. Fv: frame frequency (Hz)
[0077].  Nf: total number of frames for the movement.
[0078]. The 3D graphical engine is the part of program that allows creating and
updating on the screen the image corresponding to the present 3D mode. In other
words, the 3D graphical engine transforms the 3D virtual world, keeping into account
the perspective, the light and the position of the cameras, in a 2D image on the
screens. Technically, it is implemented through a program loop executed at the same
frequency as the frame (60Hz), wherein the following operations are executed in a
sequence (figure 6):
[0079]. - Clearing 80 a hidden image plane;

[0080]. - Starting 82 the lights 42;
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[0081]. - Selecting 84 the left Camera 44’;
[0082]. — Scanning and rendering 86 all the 3D objects present according to the
camera view and the lights active on the hidden plane;
[0083]. — Selecting 88 the right Camera 447;
[0084]. - Scanning and rendering 90 all the 3D objects present according to the

camera view and the lights active on the hidden plane;

‘[0085]. — Actually presenting 92 the end result on the screen by displaying the

hidden plane.

[0086]. The hidden plane mechanism makes the scene visible only after all its
elements have been drawn up, so as to ensure the highest quality of the image and
the smoothness of the movements.

[0087].  Using the score representation method according to the invention, each
graphical object has own precise spatial location in the scene to be reproduced and it
is therefore possible to make the grid containing the score interact with the various
game events in the most varied manners.

[0088]. The objects can move Wifh high independence from each other and
interact with characters that appear on the scene, not in superimposition or as an
alternative to the game grids but rather having an active part in the evolution of the
scene itself (they open the grid appearing from behind, break it up into pieces, make it
explode, move it, etc.) modeliing the appearance and the scenic dynamics thereof,
creating very realistic effects with high scene impact that no current system can
propose.

[0089]. In other words, whereas the score representation methods currently
known are not able 1o interact in real time with the score obtained, the method herein

proposed is based on real 3D objects that are therefore able to represent a simulated
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reality of high realism and effect, and can therefore exploit the creative capabilities of

the graphical team.
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CLAIMS

1. System of representation of the bowling game score, comprising means for
detecting an external event associated to a game step, processing means suitable for
receiving information relating to said external event and processing it to be
represented on a monitor, characterised in that said processing means are suitable
for representing said information in three-dimensional format.

2. Representation system according to claim 1, further comprising means for
generating auxiliary animated images in superimposition to the information regarding
the generated event.

3. Representation system according to claim 2, wherein said animated images
interact with the representation of the information regarding the generated event.

4. Representation system according to any one of the previous claims, wherein
said external event is one of the events: a bowl throw, a command from central
computer (“front desk”), the input of data from a bowler console.

5. Representation system according to any one of the previous claims, wherein
said detecting means are suitable for detecting the ninepin status aftef a throw and for
sending an information regarding said status to the processing means.

6." Representation system according to claim 5, wherein the detecting means
comprise a detecting device suifable for detecting the ninepin status after a throw and
a pinsetter interféce suitable for receiving the information from the detecting device
and sending it to the processing means.

7. Representation system according to any one of the previbus claims, wherein
the processing means comprise a computer programmed for creating and moving in
real time at least one three-dimensional object.

8. Representation system' according to claim 7, wherein said computer is
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provided with a graphical card having such computation power as to allow both the
three-dimensional representation of objects and an animation thereof.

9. Representation system according to claim 8, wherein graphical card exhibits a
dual output for the contemporary piloting of two monitors, one for a left lane and one
for a right lane.

10. Representation system according to claim 8 or 9, wherein the graphical card
is associated to a graphical engine suitable for allowing the display of the three-
dimensional objects on at least one monitor.

11. Representation system according to any one of the previous claims, wherein
the three-dimensional objects are selected from: game grids, user interface items and
animations.

12. Representation system aécording to claim 11, Iwherein the game grids
comprise a carrying structure and variable data.

13. Representation system according to any one of the previous claims, wherein
the three-dimensional objects are represented with lighting effects.

14. Representation system according to any one of the previous claims, wherein
the three-dimensional objects are represented simulating a shooting effect by at least
one camera.

15. Representation system according to claim 14, wherein each monitor is
associated to a shooting effect by a camera.

16. Method of representafion of the bowling game score, comprising the steps of:

- detecting an external event associated to a game step,
- sending information rélating to said external event to a processiﬁg unit,
- processing said information so as to make it representable on at least

one monitor in three-dimensional format.

PCT/IT2007/000463
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17. Method according to claim 16, further comprising the step of generating
auxiliary animated images in superimposition to the information regarding the
generated event.

18. Method according to claim 17, wherein said animated images interact with the
representation of the information regarding the generated event.

19. Method according to any one of claims 16 to 18, wherein said external event
is one of the events: a bowl throw, a command from central computer (“front desk”),
the input of data from a bowler console.

20. Method according to any one of claims 16 to 19, wherein the three-
dimensional objects are selected from: game grids, user interface items and
animations.

21. Method according to claim 20, wherein the game grids comprise a carrying
structure and variable data.

22. Method according to any one of claims 16 to 21, wherein the three-
dimensional objects are represented simulating lighting effects produced by a light
source.

23. Method according to any one of claims 16 to 22, wherein the three-
dimensional objects are represented simulating a shooting effect by at least one
camera.

24. Method according to any one of claims 17 to 23, wherein the animations
comprise a sparemaker throw simulation.

25. Method aecording to any one of claims 17 to 24, wherein the animations
comprise an animated character that moves interacting wrth the game grid for

creating illustrations based on the throw just made.

26. Method according to any one of claims 20 to 25, wherein each game grid

PCT/IT2007/000463
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comprises a plurality of sub-parts carrying information relating to a bowler or a game
step, each of said sub-parts being capable of moving, rotating or deforming
irrespective of all the others.
27. A method according to any one of claims 16 to 26, comprising the steps of:
5 - reading the ninepin status by a detecting device;

- sending the information detected to a computer programmed for
generating images and/or animations in three-dimensional format
associated to said information;

- starting the program for processing the information received; and

10 - activating a 3D graphical engine associated to the computer for displaying
the three-dimensional images generated by the computer on at least one
monitor.

28. Method according to any one of the previous claims, wherein each three-
dimensional object is geometrically represented by an interconnection of polygons

15 (3D mesh), and wherein the processing program allows creating, moving and making

temporarily invisible said 3D meshes following an external event associated to a
game step.

29. Method according to claim 28, wherein the 3D meshes associated to each
three-dimensional object can be decreased, rotated and shifted in the 3D space

20 through the calculation'and the application of specific “transformation matrices”.

30. Method according to claim 28 or 29, wherein each 3D mesh is associable to a
material and/or one or more textures.

31. Method according to any one of claims 16 to 30, wherein the three-
dimensional objects are selected from:

25 - objects created from “.X” files without animation;
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- objects created from “.X” files with fixed animation, that is contained in
the file itself;
- objects created in real time.

32. Method according to claim 31, wherein the objects without animation are
movable and deformable in real time by the processing program.

33. Method according to claim 32, wherein an interactive animation is obtainable
by combining a static animation, that is entirely defined within its “.X” file, with parts of
three-dimensional objects without intrinsic animation and depending on the current
game step.

34. Method according to claim 33, wherein an interactive animation is given by the
combination of events:

- movement of at least a portion of an object without intrinsic animation
from an initial position to a final position;

- concurrent start of a static animation,

- upon the arrival to the final position, pick up of the object by the static
animation, which manages it till the end thereof,

- return of the object to the initial position.

35. Method according to any one of claims 16 to 34, wherein the three-
dimensional objects are composite’ objects with hierarchic structure comprising at
least one “father” node that branches off in a recursive manner in at least one “child”
sub-node, so that the sub-nodes are movable relative to their father node’ and so that
moving the set of father nodes the complete object moves as a single stiff body.

36. Method according to claim 35, wherein the game sheet three-dimensional
object comprises at least one first level sub-node consisting of a game grid, second

level nodes branch off from each first level node 'that correspond to game frames,

PCT/IT2007/000463
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third level nodes branch off from each second level node that correspond to the ten
throws and to the total score.

37. Method according to claim 35 or 36, wherein the position of the sub-nodes
relative to their nodes is defined by transformation matrices so that for calculating the
absolute position of a part of a composite object (a node), all the transformation
matrices are applied in a succession starting from the node itself up to arrive to the
base or root.

38. Method according to any one of claims 27 to 37, wherein the 3D graphical
engine carries out in a sequence the following operations:

clearing a hidden image plané;

- starting the lights;

- selecting a left camera;

- scanning and rendering all the 3D objects present according to the
camera view and the lights active on the hidden plane;

- selecting an optional second camera;

- scanning and rendering all the 3D objects present according to the view
of said second camera and the lights active on the hidden plane;

- actually presenting the end results on at least one monitor by displaying

the hidden plane.
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