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(54) METHOD FOR DEFINING DRAWING PLANES FOR THE DESIGN OF A 3D OBJECT

(57) A method for drawing a 3D object, comprising
the steps of:
- sketching at least one first stroke (ST1) in a first plane
(PL1) rendered in a first viewing frustum corresponding
to a first pose of a virtual camera, said first plane (PL1)
being orthogonal to a second (PL2) and a third plane
(PL3);
- in response to a command of a user switching from the
first pose to a second pose of the virtual camera, switch-
ing from the first viewing frustum to a second viewing
frustum corresponding to the second pose of the virtual
camera, said second viewing frustum being bounded by
a near plane on the side of the virtual camera;
- selecting, as current drawing plane, a plane among the
first (PL1), the second (PL2) and the third plane (PL3),
whose normal is the closest to the normal of the near
plane;
- sketching at least one second stroke (ST2) in the current
drawing plane.
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Description

[0001] The invention relates to the field of computers
programs and systems, and more specifically to the field
of computer-implemented methods for designing and
drawing a three-dimensional (3D) modeled object in a
3D scene.
[0002] The present invention belongs to the field of the
design of 3D objects (sketching, modeling, review,
CAD...). In particular, the present invention belongs to
the sketching field, in which a software product such as
Natural Sketch, provided by Dassault Systèmes, can be
used. With some strokes (using for example a tablet and
a stylus, or a mouse) the user/designer gets the full 3D
curves of his sketch. Then he can easily modify these
curves until reaching the concept he imagined. Thus, the
user does not need to wait for the step of 3D modeling
to have a 3D rendering of his drawing.
[0003] One of the functions of a product such as Nat-
ural Sketch is to allow the user to draw 3D models. To
do such a thing, the user has different possibilities. For
example, in the scene, there can be a surface (a car, a
sphere...) on which the user will draw. As the surface is
in three dimensions, the curves on the surface will be 3D
curves. But when the user has no surface on which he
can rely on, i.e. when he wants to create a 3D model from
scratch, he needs to proceed otherwise.
[0004] In that case, the user switches from a drawing
command button to a plane selection command button,
and vice versa, until all the planes are defined. Starting
from scratch, he first needs to define on which plane he
is going to draw. For that, the user can start to draw on
a default plane (e.g. the xz plane). If the user wants to
start to draw on a plane which is different from the default
plane, he can also press the plane selection command
button. A plane manipulator (square-shaped in Natural
Sketch) enables the user to choose and move (transla-
tion, rotation...) the plane on which he wants to start to
draw. When the pointing element (a cursor) is moved
close to one of the edges of the plane manipulator, the
edge is highlighted. The drawing plane can then be ro-
tated around an axis which passes through the center of
the plane manipulator, and which is parallel to the high-
lighted edge. With a left press of the mouse on the plane
manipulator, the user can change the drawing plane, ac-
cording to the angle which is selected during the moving
of the mouse. He can also change the origin of the draw-
ing plane. For that, the user moves the pointing element
on a central square of the plane manipulator which is
located inside the square-shaped plane manipulator. A
visual feedback, such as a highlighting of the central
square, occurs, when the pointing element is moved in
the central square. Then, the user can translate the origin
of the drawing plane along the normal of the plane of the
central square, while pressing the left button of the
mouse. After that, the user can press (e.g. with the left-
button of the mouse or with a stylus/finger) the drawing
command button, and sketches (e.g. with the left-button

of the mouse or with a stylus/finger) at least one first
stroke in the drawing plane as defined above. Then, if
the user wants to change the drawing plane, he has to
press again the plane selection command button so as
to use the plane manipulator. Throughout the drawing
process, the user can navigate in the three-dimensional
scene in order to change the viewpoint, by using, for ex-
ample, a combination of moving the mouse while press-
ing the middle button of the mouse.
[0005] This way to proceed during a creation phase is
quite cumbersome. Indeed, with the use of the plane ma-
nipulator, a lot of mouse displacements are needed to
change the planes to be defined: first, to launch the plane
selection command (which is generally outside the
scene), and then to put the plane in the desired orienta-
tion and position with the plane manipulator. This way to
proceed is also time consuming and not intuitive, since
the user knows what he wants to do, he has some inspi-
ration but he keeps going back and forth in the plane
selection command to define the plane he needs. Anoth-
er drawback of the existing solution is the lack of simplic-
ity: to get a plane with the desired orientation and position,
the user has to combine rotations (for example, rotation
around one of the four edges of the plane) and different
translations (for example, translation along the normal of
the plane).
[0006] A goal of the invention is then to provide an in-
tuitive method for defining planes in a 3D scene, and
drawing a 3D object on the defined planes, without re-
quiring the execution of a specific command, and which
lowers also the distance travelled by the mouse during
the drawing process.
[0007] It is proposed, according to one aspect of the
invention, a computer-implemented method for drawing
a 3D object, said 3D object being rendered in a 3D scene
on a computer screen through a virtual camera, the meth-
od comprising the steps of:

- sketching at least one first stroke in a first plane ren-
dered in a first viewing frustum corresponding to a
first pose of the virtual camera, said first plane being
orthogonal to a second and a third plane;

- in response to a command of a user switching from
the first pose to a second pose of the virtual camera,
switching from the first viewing frustum to a second
viewing frustum corresponding to the second pose
of the virtual camera, said second viewing frustum
being bounded by a near plane on the side of the
virtual camera;

- selecting, as current drawing plane, a plane among
the first, the second and the third plane, whose nor-
mal is the closest to the normal of the near plane;

- sketching at least one second stroke in the current
drawing plane.

[0008] According to particular embodiments of the in-
vention:
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- The method may comprise the computing of the ab-
solute value of the scalar product of the normal of
the near plane and the normal of each of the first,
second and third planes.

- The current drawing plane being orthogonal to the
first plane, the method may comprise a step of de-
termining the extremity of the last sketched first
stroke in the first plane which is closest to the near
plane, the current drawing plane passing through
said extremity, said extremity being defined as the
origin of the current drawing plane.

- The method may comprise a step of setting an origin
through which the current drawing plane passes, in
response to an activation input designating a 3D
point of one of the strokes of the 3D scene.

- The activation input may comprise the pressing and
holding of an activation button while moving a point-
ing element in the 3D scene along one of the
sketched strokes until the release of said activation
button, thereby setting the origin of the current draw-
ing plane on the designated 3D point.

- The activation button may be a keyboard button.
- The method may comprise the step of providing a

visual feedback of the current drawing plane.
- The visual feedback may be a highlighting of the

strokes of the current drawing plane.
- The method may comprise an initial step of defining

as first plane a plane which is the closest from the
near plane.

- The method may comprise an initial step of defining
as first plane a previously defined plane.

[0009] It is also proposed a computer program product,
stored on a non-transitory computer-readable data-stor-
age medium, comprising computer-executable instruc-
tions to cause a computer system to carry out the pre-
defined method.
[0010] It is also proposed a non-transitory computer-
readable data-storage medium containing computer-ex-
ecutable instructions to cause a computer system to carry
out the predefined method.
[0011] It is also proposed a computer system compris-
ing a processor coupled to a memory and a graphical
user interface, the memory storing computer-executable
instructions to cause the computer system to carry out
the predefined method.
[0012] The invention will be better understood with the
study of some embodiments described by way of non-
limiting examples and illustrated by the accompanying
drawings wherein:

- figure 1 illustrates an example of a viewing frustum;
- figures 2 to 7 illustrates an example of a method for

drawing a 3D object in a 3D scene according to the
invention;

- figure 8 illustrates a flowchart of the different steps
of a method according to the invention;

- figures 9 and 10 illustrate block diagrams of respec-

tive computer systems suitable for carrying out a
method according to different embodiments of the
invention.

[0013] Hereafter, the "viewing frustum" FRU refers to
the region of space which may be rendered on the screen
for the user; it is the field of view of a virtual camera CAM.
Figure 1 is a top view of a viewing frustum FRU. The
viewing frustum FRU is a truncated pyramid. The planes
which cut the viewing frustum perpendicular to the view-
ing direction of the virtual camera are called the "near
plane" NPL and the "far plane" FPL. The viewing frustum
is bounded by the near plane NPL on the side of the
virtual camera CAM and by the far plane FPL on the
opposite side. The viewing frustum is also bounded by a
left plane LPL, a right plane RPL, a top plane (not repre-
sented) and a bottom plane (not represented).
[0014] Hereafter, the "pose" (also referred as the view-
point) of the virtual camera refers to its position and its
orientation in relation to a fixed reference frame on the
scene.
[0015] Hereafter, a plane is defined by two main non
collinear vectors (u, v) and one origin (O). A plane is the
set of points M of the 3D space which are defined by the

relation:  (x and y are real num-
bers). Thus, the origin of a plane is a 3D point, through
which the plane passes. The normal n of the plane is
easily got back by doing a vector product of u and v.
Therefore, two parallel and disjoint planes (P1, P2) are
characterized by the same main non collinear vectors (u,
v), with different origins. The origin of the plane P2 results
from the projection of the origin of the plane P1 on the
plane P2. In the present application, the origin of a plane
refers to its "depth" in the 3D scene.
[0016] Figure 2 illustrates a first step of the invention.
The user starts to draw a first stroke ST1 in an initial
plane. The initial plane is orthogonal to a second plane
(PL2) and to a third plane (PL3). The initial plane is a
default plane, or a previously defined plane. To draw a
first stroke ST1 in the initial plane, the user employs a
sketching input. For example, the sketching input can be
the left button of the mouse, a stylus or a finger in touch
mode. As long as the user maintains the sketching input
(for example pressing and holding the left button of the
mouse, or keeping contact of the stylus or the finger on
the touch sensitive surface), the first stroke ST1 is
sketched. The user can draw several first strokes ST1 in
the same initial plane, if he releases the sketching input
between two first strokes ST1. For the sake of readability
of the figures, all the strokes which are sketched on a
same plane have the same reference. On the present
example, the first strokes ST1 represent nearly a square.
The first strokes ST1 are rendered in a first viewing frus-
tum corresponding to a first pose of the virtual camera.
The user can interact with a pointing element PE, so as
to switch from the first pose to a second pose of the virtual
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camera. The interaction with the pointing element PE can
be made through a dragging operation. This operation
can be made for example with a combination of moving
the mouse while pressing and holding the middle button
of the mouse, or while pressing and holding the middle
button of the mouse and the left button of the mouse, or
while pressing and holding a keyboard button.
[0017] As long as the user drags (moves the mouse
while pressing and holding the middle button of the
mouse, or a combination of the middle button of the
mouse with the left or right button of the mouse) the point-
ing element PE in the 3D scene, the pose of the virtual
camera is switched. On figure 3, the first strokes ST1 are
rendered according to a second viewing frustum, which
corresponds to a second pose of the virtual camera.
[0018] The inventors have found that the planes which
are chosen to design and draw a 3D model are often
orthogonal. They have also found that, most of the times,
the user’s strokes are performed in planes which are
close to the near plane. Indeed, drawing on a plane which
is far from the near plane would substantially distort the
proportions of the drawing. For example, trying to draw
a circle in a plane which is almost orthogonal to the near
plane is very difficult, (it results generally in an ellipse),
whereas the operation is easier in a plane which is almost
parallel to the near plane. Consequently, the selection of
the drawing planes relies on these two postulates.
[0019] According to a first embodiment, the normal of
the near plane of the second viewing frustum is computed
as soon as the user releases the middle button of the
mouse. Next, the normal of the near plane is compared
with the normal of the first (PL1), second (PL2) and third
planes (PL3). The comparison can be made by comput-
ing the scalar product of the normal of the near plane and
the normal of each of the first (PL1), second (PL2) and
third planes (PL3). For each of the first (PL1), second
(PL2) and third planes, the scalar product of the plane
and the normal of the screen plane is computed. The one
which has a maximum scalar product absolute value is
considered as the closest to the near plane. The closest
plane is then considered as the current drawing plane.
According to a second embodiment, whenever the user
interacts with the pointing element through dragging it,
the normal of the screen plane of the second viewing
frustum is compared to the normal of the first (PL1), sec-
ond (PL2) and third planes. Then, the closeness of the
first (PL1), second (PL2) and third planes with the screen
plane is computed on the fly.
[0020] On figure 4, the user sketches second strokes
ST2 in the current drawing plane, as rendered in the sec-
ond viewing frustum. It is understood that the plane of
the first strokes ST1 and the plane of the second strokes
ST2 are orthogonal, even though the near plane of the
first viewing frustum and the plane of the second viewing
frustum are not necessarily orthogonal. It is proposed,
according to the invention, to compute automatically, in
a default mode, an origin of the current drawing plane.
In a preferred embodiment, the origin OR of the current

drawing plane is computed based on the last sketched
first stroke ST1 in the first plane. More precisely, the ex-
tremity of the last sketched first stroke ST1 in the first
plane which is closest to the near plane of the second
viewing frustum defines the origin OR of the current draw-
ing plane. Therefore, the user moves the pointing ele-
ment PE close to the strokes ST1 he has already made
in the first plane in order to start the next one in the current
drawing plane. The user also moves the pointing element
PE close to where the first plane and the current drawing
plane are intersecting. Indeed, once the user has com-
pleted a series of strokes (first strokes ST1) in a first
plane, he may change the pose of the virtual camera, in
order to continue, with nearly no interruption, in the cur-
rent drawing plane, the design of the 3D object (with sec-
ond strokes ST2). He may continue the design of the 3D
object in the current drawing plane, starting from the clos-
est extremity of the last strokes of the preceding plane.
For that, the distance between the virtual camera and a
first extremity of the last sketched first stroke ST1 is com-
pared to the distance between the virtual camera and a
second extremity of the last sketched first stroke ST1.
The computing of the distance between the virtual cam-
era and a point in the 3D scene is known for the skilled
person. The extremity corresponding to the closest dis-
tance is defined as the origin of the current drawing plane.
[0021] In a second embodiment, illustrated by figure
5, the user can modify the origin OR of the current drawing
plane, so as to select the "depth" of the drawing plane.
Consequently the user can design the 3D object on par-
allel planes in an almost uninterrupted design process.
For that, he uses an activation input designating a 3D
point of one of the strokes (ST1, ST2) of the 3D scene.
To do so, the user presses and holds an activation button,
while moving the pointing element PE with the mouse
(without pressing a mouse button) in the 3D scene along
one of the sketched strokes (ST1, ST2). The activation
button can be for example a keyboard button, more pre-
cisely the "CTRL" button of the keyboard. The setting of
the origin OR is performed as long as the user presses
and holds the activation button. The origin of the current
drawing plane is finally determined when the user releas-
es the activation button. In the example which is illustrat-
ed by figure 5, the user can designate a first stroke ST1
which is sketched only in the first plane. A visual feedback
can be progressively generated on all the first strokes
ST1 of the first plane PL1, according to the displacement
of the pointing element PE along the first stroke ST1.
Therefore, in order to sketch the next stroke in a parallel
plane, the user naturally moves the pointing element PE
near the strokes he has already sketched, which avoids
useless mouse movements. He also intuitively moves
the pointing element PE close to the intersection of the
drawing planes which have already been defined, there-
by also saving mouse movements.
[0022] Once the user has set an origin OR, he can
switch to another pose of the virtual camera, thereby
switching the viewing frustum. In the illustrated example,
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the near plane of the viewing frustum of figure 6 is
changed, but only the origin of the plane is different from
figure 5. Indeed, the plane whose normal is closest to
the normal of the screen plane is the same in both figures.
Therefore, the user can sketch third strokes ST3 in a
plane which is parallel to the plane of the second strokes
ST2. Figure 7 illustrates, with another pose of the virtual
camera, the 3D objet which has been drawn.
[0023] In a preferred embodiment, a visual feedback
of the current drawing plane, i.e. whose normal is the
closest to the normal of the near plane, can be provided.
For example, a highlighting of the strokes of the current
drawing plane can be performed, so that the user instant-
ly sees on which planes he is going to draw.
[0024] On figure 8 is represented a flow-chart of a
method according to the invention. A test 101 is made to
check if the user is drawing. If the user is drawing, i.e. as
long as a sketching input is detected, the drawing plane
remains unchanged (step 102). If he is not drawing, a
test 103 is made to check if the pose of the virtual camera
is being changed. Thus, a test of detection of the pressing
of the middle button (optionally with left button) of the
mouse is being made. A new drawing plane is then com-
puted at step 104. Then, a test 105 is made to check if
the drawing plane has changed. If the test is affirmative,
the origin of the drawing plane is computed, based on
the distance of each of the extremities to the virtual cam-
era (step 106). If the test is negative, the user continues
to draw in the same plane (step 107). If the test 103 is
negative, a test 108 is made to detect an activation input
of the setting of the origin (for example if the pressing of
a keyboard button, especially the CTRL button, is detect-
ed). If the test is affirmative, a new origin is set (step 109).
If the test is negative, the user continues to draw in the
same plane as initially (step 110).
[0025] Thanks to the invention, the user does not need
to break his creation process to translate or rotate a plane
until he reaches a precise location.
[0026] The inventive method can be performed by a
suitably-programmed general-purpose computer or
computer system, possibly including a computer net-
work, storing a suitable program in non-volatile form on
a computer-readable medium such as a hard disk, a solid
state disk or a CD-ROM and executing said program us-
ing its microprocessor(s) and memory.
[0027] A computer suitable for carrying out a method
according to an exemplary embodiment of the present
invention is described with reference to figure 9. In figure
9, the computer includes a Central Processing Unit
(CPU) CP which performs the method step described
above while running an executable program, i.e. a set of
computer-readable instructions, stored in a memory de-
vice such as RAM MEM1 or ROM MEM2 or hard disk
drive (HDD) MEM3, DVD/CD drive MEM4, or stored re-
motely. Moreover, one or more computer files defining
the three-dimensional object may also be stored on one
or more of memory devices MEM1 to MEM4, or remotely.
[0028] The claimed invention is not limited by the form

of the computer-readable media on which the computer-
readable instructions of the inventive process are stored.
For example, the instructions and files can be stored on
CDs, DVDs, in FLASH memory, RAM, ROM, PROM,
EPROM, EEPROM, hard disk or any other information
processing device with which the computer communi-
cates, such as a server or computer. The program can
be stored on a same memory device or on different mem-
ory devices.
[0029] Further, a computer program suitable for carry-
ing out the inventive method can be provided as a utility
application, background daemon, or component of an
operating system, or combination thereof, executing in
conjunction with CPU P and an operating system such
as Microsoft VISTA, Microsoft Windows 8, UNIX, Solaris,
LINUX, Apple MAC-OS and other systems known to
those skilled in the art.
[0030] CPU CP can be a Xenon™ processor from Intel
of America or an Opteron™ processor from AMD of
America, or can be other processor types, such as a
Freescale ColdFire™, IMX™, or ARM™ processor from
Freescale Corporation of America. Alternatively, the
CPU can be a processor such as a Core2 Duo from Intel
Corporation of America, or can be implemented on an
FPGA, ASIC, PLD or using discrete logic circuits, as one
of ordinary skill in the art would recognize. Further, the
CPU can be implemented as multiple processors coop-
eratively working to perform the computer-readable in-
structions of the inventive processes described above.
[0031] The computer in figure 9 also includes a network
interface NI, such as an Intel Ethernet PRO network in-
terface card from Intel Corporation of America, for inter-
facing with a network, such as a local area network (LAN),
wide area network (WAN), the Internet and the like. The
computer further includes a display controller DC, such
as a NVIDIA GeForce™ GTX graphics adaptor from
NVIDIA Corporation of America for interfacing with dis-
play DY, such as a Hewlett Packard HPL2445w LCD
monitor. A general purpose I/O interface IF interfaces
with a keyboard KB and pointing device PD, such as a
roller ball, mouse, touchpad and the like. The display,
the keyboard, the sensitive surface for the touch mode
and the pointing device, together with the display con-
troller and the I/O interfaces, form a graphical user inter-
face, used by the user to provide input commands - e.g.
to move the pointer - and by the computer for displaying
the three-dimensional scene and the graphical tool.
[0032] Disk controller DKC connects HDD MEM3 and
DVD/CD MEM4 with communication bus CBS, which can
be an ISA, EISA, VESA, PCI, or similar, for interconnect-
ing all of the components of the computer.
[0033] A description of the general features and func-
tionality of the display, keyboard, pointing device, as well
as the display controller, disk controller, network interface
and I/O interface is omitted herein for brevity as these
features are known.
[0034] Figure 10 is a block diagram of a computer sys-
tem suitable for carrying out a method according to a
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different exemplary embodiment of the present invention.
[0035] In figure 10, the executable program EXP and
the computer files defining the three-dimensional object
are stored on memory devices connected to a server SC.
The memory devices and the overall architecture of the
server may be the same as discussed above with refer-
ence to figure 9, except that display controller, sensitive
surface, display, keyboard and/or pointing device may
be missing in the server.
[0036] The server SC is then connected to an admin-
istrator system ADS and end user computer EUC via a
network NW.
[0037] The overall architectures of the administrator
system and of the end user computer may be the same
as discussed above with reference to figure 9, except
that the memory devices of the administrator system and
the end user computer do not store the executable pro-
gram EXP and/or the computer files defining the three-
dimensional object. However, the end user computer
does store a client program designed for cooperating with
the executable program of the server, as it will be dis-
cussed below.
[0038] As can be appreciated, the network NW can be
a public network, such as the Internet, or a private net-
work such as an LAN or WAN network, or any combina-
tion thereof and can also include PSTN or ISDN sub-
networks. The network NW can also be wired, such as
an Ethernet network, or can be wireless such as a cellular
network including EDGE, 3G and 4G wireless cellular
systems. The wireless network can also be Wi-Fi, Blue-
tooth, or any other wireless form of communication that
is known. Thus, the network NW is merely exemplary
and in no way limits the scope of the present advance-
ments.
[0039] The client program stored in a memory device
of the end user computer and executed by a CPU of the
latter accesses, via the network NW, a database DB
stored by the server SC and containing files defining
three-dimensional object. The server performs the
processing as described above, and transmits to the end
user computer an image file corresponding to the desired
representation of the scene including the 3D object, again
using the network NW.
[0040] Although only one administrator system ADS
and one end user system EUX are shown, the system
can support any number of administrator systems and/or
end user systems without limitation. Similarly, multiple
servers can also be implemented in the system without
departing from the scope of the present invention
[0041] Any method steps described herein should be
understood as representing modules, segments, or por-
tions of code which include one or more executable in-
structions for implementing specific logical functions or
steps in the process, and alternate implementations are
included within the scope of the exemplary embodiment
of the present invention.

Claims

1. A computer-implemented method for drawing a 3D
object, said 3D object being rendered in a 3D scene
on a computer screen through a virtual camera, the
method comprising the steps of:

- sketching at least one first stroke (ST1) in a
first plane (PL1) rendered in a first viewing frus-
tum corresponding to a first pose of the virtual
camera, said first plane (PL1) being orthogonal
to a second (PL2) and a third plane (PL3);
- in response to a command of a user switching
from the first pose to a second pose of the virtual
camera, switching from the first viewing frustum
to a second viewing frustum corresponding to
the second pose of the virtual camera, said sec-
ond viewing frustum being bounded by a near
plane on the side of the virtual camera;
- selecting, as current drawing plane, a plane
among the first (PL1), the second (PL2) and the
third plane (PL3), whose normal is the closest
to the normal of the near plane;
- sketching at least one second stroke (ST2) in
the current drawing plane.

2. The method according to claim 1, comprising the
computing of the absolute value of the scalar product
of the normal of the near plane and the normal of
each of the first (PL1), second (PL2) and third planes
(PL3).

3. The method according to any of claims 1 or 2, where-
in, the current drawing plane being orthogonal to the
first plane (PL1), the method comprises a step of
determining the extremity of the last sketched first
stroke (ST1) in the first plane (PL1) which is closest
to the near plane, the current drawing plane passing
through said extremity, said extremity being defined
as the origin (OR) of the current drawing plane.

4. The method according to any of the preceding
claims, comprising a step of setting an origin (OR)
through which the current drawing plane passes, in
response to an activation input designating a 3D
point of one of the strokes (ST1, ST2) of the 3D
scene.

5. The method according to claim 4, wherein the acti-
vation input comprises the pressing and holding of
an activation button while moving a pointing element
(PE) in the 3D scene along one of the sketched
strokes (ST1, ST2) until the release of said activation
button, thereby setting the origin (OR) of the current
drawing plane on the designated 3D point.

6. The method according to claim 5, wherein the acti-
vation button is a keyboard button.
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7. The method according to any of the preceding
claims, comprising the step of providing a visual
feedback of the current drawing plane.

8. The method according to claim 7, wherein the visual
feedback is a highlighting of the strokes of the current
drawing plane.

9. The method according to any of the preceding
claims, comprising an initial step of defining as first
plane a plane which is the closest from the near
plane.

10. The method according to any of claims 1 to 8, com-
prising an initial step of defining as first plane a pre-
viously defined plane.

11. A computer program product, stored on a non-tran-
sitory computer-readable data-storage medium
(MEM1-MEM4), comprising computer-executable
instructions to cause a computer system to carry out
a method according to any of claims 1 to 10.

12. A non-transitory computer-readable data-storage
medium (MEM1 - MEM4) containing computer-exe-
cutable instructions (EXP) to cause a computer sys-
tem to carry out a method according to any of claims
1 to 10.

13. A computer system comprising a processor (CP)
coupled to a memory (MEM1 - MEM4) and a graph-
ical user interface (KB, PD, DC, DY), the memory
storing computer-executable instructions (EXP) to
cause the computer system to carry out a method
according to any of claims 1 to 10.
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