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(57) Abregé/Abstract:

A computer-implemented method for manipulating three-dimensional modeled objects of an assembly in a three-dimensional
scene comprising the steps of: - displaying a three-dimensional bounding box (BB) encompassing at least one three-dimensional
object, a face of the surface of the bounding box (BB) comprising a plurality of interactive surfaces which are parts of the face; -
hovering pointing means (PM) on the bounding box (BB); and If at least one face of the surface of the bounding box (BB) Is
displayed such that its interactive surfaces are not accessible for the pointing means (PM), displaying a wider surface (WS) that
allows accessiblility of said interactive surfaces.
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ABSTRACT

A computer-implemented method for manipulating three-
dimensional modeled objects of an assembly in a three-dimensional scene
comprising the steps of:

- displaying a three-dimensional bounding box (BB) encompassing at
least one three-dimensional object, a face of the surface of the
bounding box (BB) comprising a plurality of interactive surfaces which
are parts of the face;

- hovering pointing means (PM) on the bounding box (BB); and

if at least one face of the surface of the bounding box (BB) is displayed such
that its interactive surfaces are not accessible for the pointing means (PM),
displaying a wider surface (WS) that allows accessibility of said interactive
surfaces.
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A computer-implemented method for manipulating three-
dimensional modeled objects of an assembly in a three-dimensional
scene.

The invention relates to the field of computers programs and
systems, and more specifically to the field of computer-implemented method
for designing and/or authoring technical illustrations, or, in other words for
manipulating three-dimensional modeled objects of an assembly in a three-
dimensional scene.

A number of systems and programs are offered on the market for
designing and/or authoring technical illustrations, such as the one provided
by Dassault Systemes under the trademark 3DVIA® Composer.

These systems, mainly dedicated to non-CAD software users,
allow a user to produce, for instance, technical illustrations, maintenance or
training operations, assembly instructions, marketing presentations, or
interactive applications (like interactive parts catalogues ...).

In these systems, there exist some advanced tools to create
exploded view of a 3D product, but none of them provide solutions for
manipulating easily groups of parts or objects of an assembly in a three-
dimensional scene.

Indeed, for making an exploded view of a set of an assembly of
objects, for example for assembly instructions, during a rearrangement of
objects, the mode exploded is exited, and it results in a loss of information
and many manipulations to reselect objects and modifying the arrangement.
An exploded view represents an assembly of objects spread out according to
their relationship, in particular objects positioned to show how they fit
together when assembled.

Thus, it is difficult and complex to easily reorganize objects of the
exploded view, notably to reorganize a group of objects simultaneously and
in a linked manner with other objects of the assembly.

A goal of the invention is to provide a computer-implemented
method and a system to overcome the above mentioned problems.
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It is proposed, according to one aspect of the invention, a
computer-implemented method for manipulating three-dimensional modeled
objects of an assembly in a three-dimensional scene comprising the steps of:

- displaying a three-dimensional bounding box encompassing at least
one three-dimensional object, a face of the surface of the bounding box
comprising a plurality of interactive areas which are parts of the face;

- hovering pointing means on the bounding box; and

- if at least one face of the surface of the bounding box is displayed such
that its interactive areas are not accessible for the pointing means,
displaying a wider surface that allows accessibility of said interactive
areas.

Such a method allows to easily and quickly modify an exploded
view, with very few manipulations. More precisely, such a method facilitates
the use of an interactive bounding box giving access to all the interactive
commands even if the surface size of a face of the bounding box do not allow
it by default.

Such an interactive area can be two-dimensional or three-
dimensional, and can partly covers the face. In a three-dimensional example,
interactive areas can have a non-zero thickness, and for instance be
cambered. In a preferred embodiment of the invention, an interactive area is
a two-dimensional or plane element comprised in a face.

According to an embodiment, said interactive areas are not
accessible for the pointing means and a wider surface that allows
accessibility of said interactive areas is displayed, if at least one dimension of
the face not accessible by the pointing means is smaller than a threshold.

Thus, once the user puts his mouse over a surface too small to
display the interactive commands of the interactive box, the surface should
be automatically extended and display the commands.

According to an embodiment, said wider surface is displayed
along said dimension of the face not accessible by the pointing means.

Thus, the wider surface is only extended along the too low
dimension, and so a dimensional consistency is kept compared to any other
surfaces that are already displayed.
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According to an embodiment, said wider surface is displayed In
the plane comprising said face not accessible by the pointing means.

Thus, keeping the surface in the same plane can also keep a
visual consistency and not lose the user in handling.

According to an embodiment, said wider surface is centered on
the face not accessible for the pointing means.

Centering the surface allows, for example when displaying
progressive extension of the surface to understand visually what Is the
extended surface. In addition, the fact that this area is centered allows {0
keep symmetric controls.

According to an embodiment, said wider surface is displayed in
partial-transparency or in semi- transparency.

The use of partial-transparency or in semi- transparency allows
the user to see the objects in the bounding boxes while manipulating them.

According to an embodiment, the displaying of the wider surface Is
triggered by the hovering of the face of the surface of the bounding box
whose interactive areas are not accessible for the pointing means.

Thus. when the user need to use the interactive areas of the face
of the surface of the bounding box whose interactive areas are not accessible
for the pointing means, the wider surface is automatically displayed.

According to an embodiment, the displaying of the wider surface Is
stopped when pointing means stop hovering said wider surface.

This is more practical for the user.

It is proposed, according to another aspect of the invention, a
computer-readable medium having computer-executable instructions to
cause the computer system to perform the method for manipulating three-

dimensional modeled objects of an assembly in a three-dimensional scene
as described above.

It is proposed, according to another aspect of the invention,
computer program product, stored on a computer readable medium, for
manipulating three-dimensional modeled objects of an assembly in a three-
dimensional scene, comprising code means for causing the system to take
the steps of the method as described above.

It is proposed, according to another aspect of the invention, an
apparatus for manipulating three-dimensional modeled objects of an
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assembly in a three-dimensional scene comprising means for implementing
the steps of the method as described above.

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 three-dimensional bounding boxes
encompassing at least one three-dimensional object, according to an aspect
of the invention;

- figure 2 illustrates an interactive bounding box, according to an
aspect of the invention;

- figures 3a and 3b illustrate an example of a method according
to an aspect of the invention;

- figure 4 illustrates a computer network or similar digital
processing environment in which the present invention may be implemented;
and

- figure 5 illustrates a diagram of the internal structure of a

computer.

Following figures explain more in details the functioning of the
present invention.

On figure 1 is illustrated an example of defining sets of objects of
an assembly according to an aspect of the invention.

The user begins to determine sets of objects respectively
associated to interactive bounding boxes BB. The present example
comprises four bounding boxes.

In other words, the user can achieve this kind of visual result by
initiating its exploded view.

On figure 2 is illustrated an example of a bounding box BB,
wherein different controls are available with the interactive bounding box. A
control is a command which allows a user to interact with the bounding box
BB and trigger a predetermined functionality.

A bounding box BB comprises at least one selectable content area
SCA of the surface of the bounding box BB. For example, for a parallelepiped
bounding box BB, the faces of the bounding box BB can comprise an area,
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in the present example, a part which is a control to add objects of the
assembly to the bounding box BB, for example in the center of the faces. On
this example, the area is a surface.

A bounding box BB can further comprise at least one selectable
axial area SAA of its surface to change the position of another bounding box
BB along an axis orthogonal to said axial area SAA. For example, for a
parallelepiped bounding box BB, the faces of the bounding box BB can
comprise a part which is a control, for example in each corner of the faces, to
change the position of another bounding box BB along an axis orthogonal to
said axial part.

A bounding box BB can further comprise grab zones GZ, or, In
other words grab areas, for example located around the edges of the
bounding box BB.

The controls SCA, SAA of the bounding box BB can be displayed
in a partial transparency, for example in a semi-transparency.

In other words, the user needs to use the interactive commands
of the bounding boxes to re-position the sets or groups of objects of the
assembly.

On figures 3a and 3b is illustrated an example of a method
according to an aspect of the invention.

On figure 3a is represented a pointing means PM, in the present
case represented by a hand on the screen, representing the computer
mouse, displaced by the user on a face of the bounding box BB whose
interactive areas, on this example interactive surfaces SAA, SCA are not
accessible by the pointing means PM.

The pointing means PM can be a computer mouse, a touchpen, or a
sensitive touchscreen.

Then, the displaying of a wider surface WS is automatic, which
remains displayed as long as the pointing means PM hovers said wider
surface WS. The wider surface, with the interactive areas SAA, SCA, Is
displayed on this example on semi-transparency, as an example of partial-
transparency.

A face of the bounding box BB can be considered as comprising a
plurality of interactive surfaces not accessible for the pointing means PM, If at
least one dimension of the face is smaller than a threshold, typically of twenty
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pixels. In an example, the threshold can be typically equivalent to three times
the size of an interactive area along the corresponding dimension.

For example, the wider surface WS is displayed in the plane
comprising said face not accessible by the pointing means PM, is centerea
on the face not accessible for the pointing means PM, and along said
dimension of the face not accessible by the pointing means PM. Of course,
these features can be used each alone or in combination.

Figure 4 llustrates a computer network or similar digital
processing environment in which the present invention may be implemented.

Client computer(s)/devices CL and server computer(s) SV provide
processing, storage, and input/output devices executing application programs
and the like. Client computer(s)/devices CL can also be linked through
communications network CNET to other computing devices, including other
client devices/processes CL and server computer(s) SV. Communications
network 70 can be part of a remote access network, a global network (e.g.,
the Internet), a worldwide collection of computers, Local area or Wide area
networks, and gateways that currently use respective protocols (TCP/IP,
Bluetooth, etc.) to communicate with one another. Other electronic
device/computer network architectures are suitable.

Figure 5 is a diagram of the internal structure of a computer (e.g.,
client processor/device CL or server computers SV) in the computer system
of figure 4. Each computer CL, SV contains system bus SB, where a bus is a
set of hardware lines used for data transfer among the components of a
computer or processing system. Bus SB is essentially a shared conduit that
connects different elements of a computer system (e.g., processor, disk
storage, memory, input/output ports, network ports, etc...) that enables the
transfer of information between the elements.

Attached to system bus SB is /O device interface DI for
connecting various input and output devices (e.g., keyboard, mouse,
displays, printers, speakers, etc.) to the computer CL, SV. Network interface
NI allows the computer to connect to various other devices attached to a
network (e.g., network CNET of figure 4).
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Memory MEM provides volatile storage for computer software
instructions S| and data CPP used to implement an embodiment of the
present invention (e.g., a first path builder PB, means CM for computing a
second path, an updater UD implementing the method discussed in Figs 1 to
3, and supporting code detailed above).

Disk storage DS provides non-volatile storage for computer
software instructions S| and data DAT used to implement an embodiment of
the present invention. Central processor unit CPU is also attached to system
bus SB and provides for the execution of computer instructions.

In one embodiment, the processor routines Sl and data DAT are a
computer program product (generally referenced CPP), including a computer
readable medium (e.g., a removable storage medium such as one or more
DVD-ROM's, CD-ROM'’s, diskettes, tapes, etc...) that provides at least a
portion of the software instructions for the invention system. Computer
program product CPP can be installed by any suitable software installation
procedure, as is well known in the art.

In another embodiment, at least a portion of the software
instructions may also be downloaded over a cable, communication and/or
wireless connection. In other embodiments, the invention programs are a
computer program propagated signal product SP embodied on a propagated
signal on a propagation medium (e.g., a radio wave, an infrared wave, a laser
wave, a sound wave, or an electrical wave propagated over a global network
such as the Internet, or other network(s)). Such carrier medium or signals
provide at least a portion of the software instructions for the present invention
routines/program CPP.

In alternate embodiments, the propagated signhal is an analog
carrier wave or digital signal carried on the propagated medium. For
example, the propagated signal may be a digitized signal propagated over a
global network (e.g., the Internet), a telecommunications network, or other
network.

In one embodiment, the propagated signal is a signal that is
transmitted over the propagation medium over a period of time, such as the
instructions for a software application sent in packets over a network over a
period of milliseconds, seconds, minutes, or longer.
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In another embodiment, the computer readable medium of
computer program product CPP is a propagation medium that the computer
system CL may receive and read, such as by receiving the propagation
medium and identifying a propagated signal embodied in the propagation
medium, as described above for computer program propagated signal
product.

Generally speaking, the term “carrier medium” or transient carrier
encompasses the foregoing transient signals, propagated signals,

propagated medium, storage medium and the like.

While this invention has been particularly shown and described
with references to example embodiments thereof, it will be understood by
those skilled in the art that various changes in form and details may be made
therein without departing from the scope of the invention encompassed by
the appended claims.
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CLAIMS

1. A computer-implemented method for manipulating three-
dimensional modeled objects of an assembly in a three-dimensional scene
comprising the steps of:

- displaying a three-dimensional bounding box (BB) encompassing at
least one three-dimensional object, a face of the surface of the
bounding box (BB) comprising a plurality of interactive areas which are
parts of the face;

- hovering pointing means (PM) on the bounding box (BB); and

- if at least one face of the surface of the bounding box (BB) is displayed
such that its interactive areas are not accessible for the pointing means
(PM), displaying a wider surface (WS) that allows accessibility of said
interactive areas.

2. Computer-implemented method according to claim 1,
wherein said interactive areas are not accessible for the pointing means
(PM) and a wider surface (WS) that allows accessibility of said interactive
areas is displayed, if at least one dimension of the face not accessible by
the pointing means (PM) is smaller than a threshold.

3. Computer-implemented method according to anyone of
claim 2. wherein said wider surface (WS) is displayed along said
dimension of the face not accessible by the pointing means (PM).

4. Computer-implemented method according to anyone of
claims 1 to 3. wherein said wider surface (WS) is displayed in the plane
comprising said face not accessible by the pointing means (PM).

5. Computer-implemented method according to anyone of
claims 1 to 4, wherein said wider surface (WS) is centered on the face not

accessible for the pointing means (PM).
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6. Computer-implemented method according to anyone of
claims 1 to 5, wherein said wider surface (WS) is displayed in partial-
transparency or In semi- transparency.

7. Computer-implemented method according to anyone of
claims 1 to 6, wherein the displaying of the wider surface (WS) is triggerea
by the hovering of the face of the surface of the bounding box (BB) whose
interactive areas are not accessible for the pointing means (PM).

8. Computer-implemented method according to claim 8,
wherein the displaying of the wider surface (WS) is stopped when pointing
means (PM) stop hovering said wider surface (WS).

9. A computer-readable medium having computer-
executable instructions to cause the computer system to perform the
method for manipulating three-dimensional modeled objects of an
assembly in a three-dimensional scene of anyone of claims 1 to 8.

10. A computer program product, stored on a computer
readable medium, for manipulating three-dimensional modeled objects of
an assembly in a three-dimensional scene, comprising code means for
causing the system to take the steps of the method of anyone of claims 1
to 8.

11.  An apparatus for manipulating three-dimensional

modeled objects of an assembly in a three-dimensional scene comprising
means for implementing the steps of the method of anyone of claims 1 to

8.
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