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(54) Method apparatus and program for displaying an object on a computer screen

(57) The invention is directed to a computer-imple-
mented method for displaying an object on a computer
screen, the method comprising the steps of:
- computing (S20) a first image;
- displaying (S30) the first image;
- repeating k times the following steps:
- computing (S40) a nth transition image;

- computing (S60) a nth merged image by merging the
first image and the nth transition image, the first image
and the nth transition image being weighted; and
- displaying (S70) the nth merged image;

wherein n ranges from 1 to k, n and k being positive
integers.
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Description

[0001] The invention relates to the field of computer
programs and systems, and more specifically to a meth-
od for displaying an object on a computer screen.
[0002] Computer-aided techniques are known to in-
clude Computer-Aided Design or CAD, which relates to
software solutions for authoring product design. Similar-
ly, CAE is an acronym for Computer-Aided Engineering,
e.g. it relates to software solutions for simulating the
physical behavior of a future product. CAM stands for
Computer-Aided Manufacturing and typically includes
software solutions for defining manufacturing processes
and operations.
[0003] A number of systems and programs are offered
on the market for the design of objects (or parts) or as-
semblies of objects, forming a product, such as the one
provided by Dassault Systèmes under the trademark
CATIA. These CAD systems allow a user to construct
and manipulate complex three dimensional (3D) models
of objects or assemblies of objects. CAD systems thus
provide a representation of modeled objects using edges
or lines, in certain cases with faces. Lines or edges may
be represented in various manners, e.g. non-uniform ra-
tional B-splines (NURBS). These CAD systems manage
parts or assemblies of parts as modeled objects, which
are mostly specifications of geometry. Specifically, CAD
files contain specifications, from which geometry is gen-
erated, which in turn allow for a representation to be gen-
erated. Geometry and representation may be stored in
a single CAD file or multiple ones. CAD systems include
graphic tools for representing the modeled objects to the
designers; these tools are dedicated to the display of
complex objects  the typical size of a file representing
an object in a CAD system being in the range of one
Megabyte per part, and an assembly may comprise thou-
sands of parts. A CAD system manages models of ob-
jects, which are stored in electronic files.
[0004] In computer-aided techniques, the graphical
user interface (GUI) plays an important role as regards
the efficiency of the technique. Most of the operations
required for manipulating and/or navigating the objects
may be performed by the user (e.g. the designers) on
the GUI. Especially, the user may create, modify, and
delete the objects forming the product, and also explore
the product so as to comprehend how objects are inter-
related, e.g. via a product structure. Traditionally, these
operations are carried out through dedicated menus and
icons which are located on the sides of the GUI. Recently,
CAD systems such as CATIA allow calling these func-
tions nearby the representation of the product. The de-
signer does not need anymore to move the mouse to-
wards menus and icons. Operations are thus available
within reach of the mouse. In addition, the operations
behave semantically: for a given operation selected by
the designer, the CAD system may suggests to the de-
signer, still nearby the mouse, a set of new operations
according to the former selected operation that the de-

signer is likely to select.
[0005] Also known are Product Lifecycle Management
(PLM) solutions, which refer to a business strategy that
helps companies to share product data, apply common
processes, and leverage corporate knowledge for the de-
velopment of products from conception to the end of their
life, across the concept of extended enterprise. By in-
cluding the actors (company departments, business part-
ners, suppliers, Original Equipment Manufacturers
(OEM), and customers), PLM may allow this network to
operate as a single entity to conceptualize, design, build,
and support products and processes.
[0006] Some PLM solutions make it for instance pos-
sible to design and develop products by creating digital
mockups (a 3D graphical model of a product). The digital
product may be first defined and simulated using an ap-
propriate application. Then, the lean digital manufactur-
ing processes may be defined and modeled.
[0007] The PLM solutions provided by Dassault Sys-
temes (under the trademarks CATIA, ENOVIA and DEL-
MIA) provides an Engineering Hub, which organizes
product engineering knowledge, a Manufacturing Hub,
which manages manufacturing engineering knowledge,
and an Enterprise Hub which enables enterprise integra-
tions and connections into both the Engineering and
Manufacturing Hubs. All together the system delivers an
open object model linking products, processes, resourc-
es to enable dynamic, knowledge-based product crea-
tion and decision support that drives optimized product
definition, manufacturing preparation, production and
service.
[0008] Such PLM solutions comprise a relational da-
tabase of products. The database comprises a set of tex-
tual data and relations between the data. Data typically
include technical data related to the products said data
being ordered in a hierarchy of data and are indexed to
be searchable. The data are representative of the mod-
eled objects, which are often modeled products and proc-
esses.
[0009] Product lifecycle information, including product
configuration, process knowledge and resources infor-
mation are typically intended to be edited in a collabora-
tive way.
[0010] Nowadays, as seen above, most of the opera-
tions on the modeled objects are graphically performed
on CAD systems. Thus, representing the modeled ob-
jects plays an important role. The display of a modeled
object is the result of a process of computing an image
of the modeled object; this process is called rendering.
Accordingly, the rendering is the action of creating the
image of the modeled object to be displayed, and the
image is the result of the rendering. Hence, the terms
"computing" and "rendering" an image are synonyms.
[0011] Several methods of rendering have been de-
veloped and are implemented by CAD systems. Some
methods are suitable for photo-realistic rendering, while
others are convenient for real-time rendering. Among the
photo-realistic renderings, the ray tracing rendering (also
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referred as ray tracing) is widely implemented by CAD
systems. Ray tracing consists in generating an image by
tracing the path of the light through pixels in an image
plane. In particular, ray tracing allows realistic simulation
of lighting over other rendering methods, and effects such
as reflections and shadows are a natural result of the ray
tracing rendering.
[0012] However, ray tracing suffers the drawback that
the rendering is not carried out in real time: the method
cannot determine a deadline for which the rendering of
the image is fully realized. In practice, one considers that
a CAD scene is computed in real time if at least 10 images
per second may be computed by a CAD system. How-
ever, current computer hardware is not always powerful
enough to allow computing in real time the full image.
Indeed, an image may comprise hundreds of advanced
visual effects such as, but not limited to, reflections, shad-
ows, specularity, blow... and so on; each advanced visual
effect needs computation resources, e.g. computational
resources of the CPU and the GPU. As a result, since
the resources of the CAD system are limited, a latency
period may occur between the start of the computation
of the visual effects and the end of their computation. As
a result, the display of the image is not instantaneous or
real time, which is cumbersome for the designer as there
is a lack of interactivity between the CAD system and the
designer.
[0013] In order to cope with this problem, several tech-
niques had been developed. A classical technique con-
sists in degrading voluntarily the visual rendering during
interactions between the displayed modeled object and
the designer. Instead of displaying the image of the mod-
eled object with the overall effects, a degraded image is
displayed. The degraded image is a basic image which
displaying is in progress. Simultaneously, the system
checks whether or not the designer still interacts with the
displayed modeled object and computes the visual ef-
fects. Once a pre-determined time, during which the de-
signer does not interact with the modeled objects,
elapsed, a new image comprising the overall effects is
then displayed. Incidentally, the pre-determined time
may be null, e.g. the new image is displayed as soon as
the mouse is released by the user. The classical tech-
nique comprises two modes of rendering: the first one is
a degraded rendering in which the displayed image does
not comprise any visual effect; the second one is a final
rendering in which the displayed image comprises all the
visual effects.
[0014] Nevertheless, the classical technique has sev-
eral drawbacks. Especially, the transition between the
degraded and final images is sudden, which is not ergo-
nomical for the designer and induces a visual discomfort.
In addition, the designer does not have any feedback
about the progression of the computing of the visual ef-
fects. Therefore, the manipulations and navigations per-
formed on the CAD system lack of fluidity: the designer
is in situation of waiting. Several techniques have been
developed in order to manage the transition between the

degraded and final images.
[0015] A first method consists in displaying a progress
bar. A progress bar is a component in the GUI used to
convey the progress of a task, such as a download, a file
transfer, or a computation. Thus, the designer can graph-
ically evaluate the remaining time before the computation
of the final image ends. However, the display of the final
image is still sudden, and its related visual discomfort is
not avoided. Moreover, the interactivity between the CAD
system and the designer is not improved as the designer
has to wait the end of computation of the final image
before obtaining a display of the final image.
[0016] A second method consists in building, step by
step, the final image starting from the degraded image
of the modeled object. To this aim, transition images be-
tween the degraded image and the final image are suc-
cessively computed and displayed. A transition image is
an image which comprises at least one improved visual
effect compared to the former displayed image. The proc-
ess stops once the last image is the final image, that is,
the last image comprises the overall complete effects.
Hence, the quality of the degraded image is improved
step by step until the computation of the complete visual
effects is carried out. As a result, the designer can see
the quality increasing until the final image is displayed.
[0017] However, despite transition images are dis-
played, the transition between the degraded and final
images is still violent and sudden. Therefore, the design-
er feels a visual discomfort when viewing the transition
between the degraded and final images.
[0018] Thus, according to the limitations of the existing
solution shortly discussed above, there is a need for an
improved method for displaying an object on a computer
which enhances the visual comfort of the user.
[0019] The invention therefore provides a computer-
implemented method for displaying an object on a com-
puter screen. The method comprises the steps of com-
puting (S20) a first image, displaying (S30) the first im-
age, repeating k times the following steps

- computing (S40) a nth transition image;
- computing (S60) a nth merged image by merging the

first image and the nth transition image, the first im-
age and the nth transition image being weighted; and

- displaying (S70) the nth merged image; wherein n
ranges from 1 to k, n and k being positive integers.

[0020] The method according to the invention may
comprise one or more of the following features:

- the nth transition image (S40) is computed starting
from the (n-I)th transition image;

- the step of computing the nth merged image (60) is
carried out by a function ƒ in which the pixels of the
first image and nth transition image are variables of
the function f;

- the first image and the nth transition image are
weighted by the function f which is a weighting func-
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tion;
- the weighting function f is defined as follow:

f(ImDeg , ImTrans(n), n) = α(n) . ImTrans(n) + (1 -
α(n)) . ImDeg ; and wherein ImDeg is the comput-
ed first image, ImTrans(n) is the computed nth

transition image, and α(n) is a function ranging
from 0 to 1 and having n as a variable;

- at the step of repeating, k is selected so as to meet
an end criterion;

- the end criterion is met when the merged image dis-
played is a final image;

- k is selected by default or by a user.

[0021] The invention further proposes an apparatus for
displaying an object on a computer screen, the apparatus
comprising means for implementing the steps of the
method.
[0022] The invention still concerns a computer pro-
gram, stored on a computer readable medium, for dis-
playing an object on a computer screen, comprising code
means for causing a computer to take the steps of the
method.
[0023] A system embodying the invention will now be
described, by way of nonlimiting example, and in refer-
ence to the accompanying drawings, where :

- FIG. 1 is a schematic view of typical GUI in a CAD
system;

- FIG. 2 is an example of a transition of successive
images as known in the art;

- FIG. 3 is a flowchart of a method for displaying an
object on a computer screen for carrying out the in-
vention;

- FIG. 4 is a graphical representation of a function us-
able for carrying out the invention;

- FIG. 5 is an example of a transition of successive
images according to the invention;

- FIG. 6 is a schematic view of a client workstation
architecture adapted for carrying out the invention.

[0024] The invention is directed to a computer-imple-
mented method for displaying an object on a computer
screen. The method according to the invention aims at
improving the visual comfort of the user. In particular,
one of the goals of the invention is to enhance the tran-
sition between low and high quality images of an object.
[0025] The initial step of the method of the invention
is to compute a first image, which amounts to say that
the first image is rendered. Typically, the first image is a
degraded image. A degraded image is an image which
does not comprise any non real time visual effect. That
is, a visual effect that cannot be computed within a time
limit which may vary according to the CAD system. The
degraded image of an object may therefore be regarded
as an image of the object which displaying is in progress.
Then, the first image is displayed, e.g. on the GUI of a

CAD system. This image is the representation of the ob-
ject which may be a three-dimensional (3D) modeled ob-
ject. Next, the following steps are repeated k times: 1) a
nth transition image is computed. In practice, the nth tran-
sition image is an image which comprises at least one
improved visual effect compared to the (n-I)th transition
image. 2) An nth merged image is computed by merging
the first image and the nth transition image. The first im-
age and the nth transition image are weighted, and there-
fore, the first and the nth transition images have more or
less influence when computing the merged image. 3)
Once the merged image have been computed (or ren-
dered), the nth merged image is displayed. These steps
1) 2) and 3) are repeated k times, wherein k is a positive
integer. In addition, n is a positive integer which ranges
in the interval [1; k].
[0026] In reference to FIG. 1, the exemplified graphical
user interface (or GUI) 100 may be a typical CAD-like
interface, having standard menu bars 110, 120, as well
as bottom and side toolbars 140, 150. Such menu and
toolbars contain a set of user-selectable icons, each icon
being associated with one or more operations or func-
tions, as known in the art.
[0027] Some of these icons are associated with soft-
ware tools, adapted for editing and/or working on a mod-
eled product 200 or parts of product 200 such as that
displayed in the GUI 100. In the following description,
"product", "part", "assembly" and the like may be referred
to as "part" for the sake of simplicity. Note that the concept
The concept of "part" can in fact be generalized to that
of "object", wherein an object can be only a "physical"
part of the designed product or, more generally, any soft-
ware tool participating in the design process (but not nec-
essarily "in" the final product).
[0028] The software tools may be grouped into work-
benches. Each workbench comprises a subset of soft-
ware tools. In particular, one of the workbenches is an
edition workbench, suitable for editing geometrical fea-
tures of the modeled product 200. In operation, a design-
er may for example pre-select a part of the object 200
and then initiate an operation (e.g. change the dimension,
color, etc.) or edit geometrical constraints by selecting
an appropriate icon. For example, typical CAD operations
are the modeling of the punching or the folding of a 3D
modeled object displayed on the screen.
[0029] In addition, the one or more operations or func-
tion may be selected directly nearby the modeled product
200 or parts of product 200 displayed in the GUI 100. To
this aim, a user-selectable icon 170 associated with op-
erations or functions may appear near a selector 160,
e.g. the cursor of a haptic device such a mouse. The user
may pass the cursor 160 over the icon 170 which, in
response, displays a set of icons 180. Then the user se-
lects one of the icons of the set of icons 180 in order to
perform a function associated with said selected icon.
Furthermore, the set of icons 180 behave semantically,
that is, the set of icons 180 is suggested by the CAD
system according to the operation the user is supposed
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to perform next.
[0030] The GUI may for example display data 250 re-
lated to the displayed product 200. In the example of FIG.
1, the data 250, displayed as a "feature tree", and their
3D representation 200 pertain to a brake assembly in-
cluding brake caliper and disc. The GUI may further show
various types of graphic tool 130,160, for example for
facilitating 3D orientation of the object, for triggering a
simulation of an operation of an edited product or render
various attributes of the displayed product 200.
[0031] FIG. 2 depicts a typical example of a transition
of successive images, as known in the art. Successive
representations 20, 21, 22, 23, 24, and 25 of a sphere
26 are represented within a GUI as described in reference
to FIG. 1. The successive representations 21, 22, 23, 24,
and 25, display a non real time visual effect (a smooth
shadow) which is gradually computed (and thus im-
proved) between each successive representation 21, 22,
23, 24, and 25. In the first image 20, a degraded image
of the sphere 26 is displayed. Any visual effect is repre-
sented on the degraded image. Then a visual effect (the
smooth shadow) is computed in order to be added on
the degraded image. To this aim, a first transition image
21 is computed and displayed. This first transition image
21 comprises a first intermediate representation 27 of
the visual effect. In other words, the first transition image
displays the degraded image 26 on which a partially com-
puted visual effect is added. Next, an improved interme-
diate representation 28 of the visual effect is computed
and displayed on the second transition image 22. The
second transition image 22 is the result the first transition
image 21 on which the new improved representation 28
of the visual effect have been added. Typically, the new
intermediate representation 28 is computed based on
the computation result of the first intermediate represen-
tation 27 of the visual effect. Similarly, third, fourth and
fifth transition images 23, 24, and 25 are successively
computed and displayed in the GUI. The fifth transition
image 25 is a particular transition image inasmuch as it
is the final image. That is, the image 25 is comprised of
the degraded image 20 on which the complete visual
effect is added: at this step, the computation of the
smooth shadow is thus completed.
[0032] FIG. 3 is a flowchart of a method for displaying
an object on a computer screen for carrying out the in-
vention.
[0033] In practice, an object or an assembly of objects
such as a sub-product or a product is selected (S10).
The selection of the object may be performed upon user
selection, e.g. the user is a designer. The user may carry
out the selection via a haptic device such as keyboard,
a mouse, a stylus, a touch screen, or the like. For in-
stance, in a two-button mouse, the left button could be
used for selecting the object. The system may also iden-
tify by default the object, i.e. without requiring user se-
lection.
[0034] Typically, the selected object is displayed in a
scene, within a GUI as described in reference to FIG. 1.

The scene is a space in which spatial relationships be-
tween objects are described. In addition, the object may
be a modeled object or three-dimensional (3D) modeled
objects. A three-dimensional (3D) modeled object is a
description of an object in a three dimensional (3D)
space. A 3D space is a geometric model of a physical
universe, which may be mathematically represented by
a geometry which describes every point in three-dimen-
sional space by means of coordinates. Incidentally, other
ways of describing three-dimensional space exist. A 3D
modeled object refers essentially to specifications, from
which geometry is generated. A 3D modeled object is
thus a mathematical description depicting of a 3D object,
that is, a collection of points in 3D space, connected by
various geometric entities such as triangles, lines, curved
surfaces, etc. A 3D modeled object is represented by a
3D representation of the 3D modeled object. In general,
the 3D representation is displayed in a GUI, and there-
fore, may be displayed in the scene - which is therefore
a 3D scene. An object displayed in 3D allows its viewing
from all angles. For instance, the object may be handled
and turned around any its axes, or around any axis in the
screen. This notably excludes 2D icons, which are not
3D modeled.
[0035] Once the object has been selected, a first image
of this object is computed (S20), which amounts to say
that a first rendering of the object is computed. More gen-
erally, the rendering is usually defined as a process of
generating (or computing) an image from an object. Typ-
ically, the rendering of an object is obtained by computing
data representative of this object. As a result, a repre-
sentation is obtained which may be displayed on a com-
puter screen or on a GUI. Referring back to Fig. 1, the
rendering of the modeled product 200 or parts of product
200 is displayed in the GUI 100.
[0036] Typically, the first image computed is a degrad-
ed image. The degraded image, noted ImDeg , is an im-
age which does not comprise any real time visual effect.
The degraded image of an object may therefore be re-
garded as an image of the object which displaying is in
progress. The image of an object is often the combination
of the degraded image and at least one visual effect.
[0037] The visual effects emulate the relationship of
the object with its environment. For instance, reflections
are incoming and outgoing illumination at a given point
of the object. The shadows emulate the areas where di-
rect light from a light source cannot reach due to obstruc-
tion by the object. As another example, a bloom visual
effect (sometimes referred to as glow) reproduces an im-
aging artifact of real-world cameras, and produces fring-
es of light around objects in the image. Visual effects are
not limited to the ones above-cited, and hundreds of vis-
ual effects may be applied on a degraded image.
[0038] One understands that it is advantageous to
compute a first image which is a degraded image since
the computation of the degraded image requires by far
less computation resources: indeed, the visual effects do
not need to be computed. As a result, the display time of
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a first image is reduced.
[0039] Then, the first image (e.g. ImDeg) is stored and
displayed (S30). The storage of the degraded image
ImDeg is not mandatory. Indeed, the image ImDeg may
be immediately displayed once the computation of the
image ImDeg is finished. However, it is advantageous to
store the image ImDeg . By this way, it is possible to
temporize the display of the degraded image, but also to
reuse at a latter stage said image ImDeg . In this case,
resources of the system are preserved since it is not
necessary to recomputed the image ImDeg .
[0040] In operation, the degraded image ImDeg may
be stored on a Framebuffer memory which is a video
output device that drives a video display from a memory
buffer containing a complete image of an object. Frame-
buffer memory is commonly accessed via a memory
mapping directly to the CPU memory space, but there
are several methods by which Framebuffer memory may
be accessed. The present invention is not limited to any
kind of memory, and any suitable memory may be used.
[0041] The display of the first image (e.g. ImDeg) is per-
formed. To this aim, any method as known in the art may
be used. As previously mentioned, it is advantageous to
display a first image which is a degraded image as fewer
resources are required to compute the image. In addition,
the time required to render the image is less important,
thus improving the interactivity with the user.
[0042] Once the first image (e.g. ImDeg) is displayed
(S30), a first transition image is computed (S40), and
stored (S42). Next, a first merged image is computed
(S60), stored (S62), and displayed (S70). Then, a second
transition image is computed and stored, and a second
merged image is computed, stored, and displayed. The
process is iteratively performed: the steps S40, S42, S43,
S60, S62, S70 are repeated k times, wherein k is a pos-
itive integer. This iterative process may be generalized
as follow.
[0043] At the step S40, the nth transition image is com-
puted. The nth transition image, noted (ImTrans(n)), is an
image which comprises an intermediate representation
of a visual effect. In other words, ImTrans(n) displays the
degraded image on which a partially computed visual
effect has been added. The nth transition image is an
improved image compared to the (n-I)th transition image:
indeed, the computation of the visual effect is performed
between the display of the (n-I)th and nth transition images
in order to complete the computation of the visual effect.
[0044] Preferably, the nth transition image is computed
starting from the (n-I)th transition image. The nth transition
image (ImTrans(n)) is thus an image obtained according
to an iterative process, wherein the visual effect of the
nth transition image (ImTrans(n)) relies on the computation
result of the visual effect of the previously computed tran-
sition image (ImTrans(n-1)).
[0045] Each nth transition image is stored (S42), e.g.
on a memory. By this way, the computation time of the
nth transition image is improved as the partially computed
visual effect for the (n-I)th transition image does not need

to be computed again. Advantageously, less resources
of the system are consumed to compute the nth transition
image.
[0046] One can notice that the first transition image
((ImTrans(n=1)) is a particular image since it is computed
starting from the degraded image ImDeg. The degraded
image ImDeg may also be noted (ImTrans(n=0)). Advan-
tageously, and as mentioned previously, the degraded
image ImDeg may be stored (S30) after its computation
(S20). In consequence, the computation of the first tran-
sition image ((ImTrans(n=1)) solely requires computing at
least one visual effect: therefore, the consumption of re-
sources of the system is decreased.
[0047] For each computation of an nth transition image,
an nth merged image may be computed (S60) by merging
the first image (e.g. ImDeg) and the nth transition image,
the first image (e.g. ImDeg) and the nth transition image
being weighted. The merging of the degraded image
ImDeg and the nth transition image ImTrans(n) is performed
by a merge function noted f whose output is the nth

merged image. As a result, the ImDeg and ImTrans(n) are
combined and united so that their constituent parts are
indistinguishable from one another.
[0048] In practice, the nth merged image computed at
step S60 is stored (S62), and then displayed (S70) on
the computer screen.
[0049] Preferably, the pixels of the ImDeg and ImTrans
(n) images are variable of the merge function f. Thus, the
pixels of the ImDeg and ImTrans(n) images are taken as
input, and the merge function f produces an output image,
the nth merged image. The merge function may compute
the nth merged image via multiplications, pixel by pixel,
of the pixels of ImDeg and ImTrans(n), as well known in
the art. Thus, the values of the pixels of the degraded
image ImDeg are multiplied by the values of the corre-
sponding pixels in the transition image ImTrans(n). Pixels
values may describe how bright a pixel is, and/or what
is its colour. Typically, pixels values may be selected fol-
lowing to the RGB (Red, Green, Blue) colour model.
[0050] Incidentally, the merge function may also com-
pute the nth merged image via an addition, pixels by pix-
els, of the pixels of ImDeg and ImTrans(n).
[0051] The first image (e.g. ImDeg) and the nth transition
image are weighted so that both images have a
respective weight. Thanks to their respective weight, the
degraded image ImDeg and the transition image ImTrans
(n) have more or less influence when computing the
merged image. The nth merged image is the result of a
combination of the degraded ImDeg image and the
transition ImTrans(n) image.
[0052] In practice, the degraded image ImDeg and the
transition image ImTrans(n) are weighted by the function
f which is a weighting function. A weighting function is a
mathematical function which provides some elements of
a set of elements more "weight" (or influence) on the
result than other elements in the same set. The weighting
function thus amends the relation between the degraded
image ImDeg and the transition image ImTrans(n): ImDeg
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and ImTrans(n) do not contribute equally to the nth merged
image. Consequently, the nth merged image may advan-
tageously be computed such that to give prominence to
ImDeg or ImTrans(n). Advantageously, this allows to
smooth the transition between two successive merged
images: the eyes of the user are less disturbed by the
appearance of a visual effect. Hence, the method accord-
ing to the invention allows to smooth the global transition
between the degraded image and the final image.
[0053] In addition, when a scene is manipulated by the
user, the display of the scene may flicker between the
degraded rendering and an advanced rendering: the final
rendering cannot be displayed before a new manipulation
occurs. Thanks to the weight function, first merged im-
ages are close to the degraded image so that the user
barely sees advanced effects while manipulating the
scene: the flickering between the degraded rendering
and the final rendering is thus avoided.
[0054] In practice, the merge function f may be a
weighting function noted: f(ImDeg , ImTrans(n), n) = α(n)
ImTrans(n) + (1 - α(n)) . ImDeg. ImDeg is the computed first
image, and ImTrans(n) is the computed nth transition im-
age. Therefore, the function f takes as input the pixels of
the images ImDeg and ImTrans(n) and applies to their re-
spective pixels a function α(n) which is intended to weight
the output. The output of the function f is the nth merged
image.
[0055] Referring now to FIG. 4, a graphical represen-
tation of a function α(n) is depicted. α(n) is a function
ranging from 0 to 1 and having n as a variable. n is a
positive integer which ranges in the interval [1; k], k being
a positive integer. For a given value of n, a threshold may
be defined. The threshold determines the values of n for
which the weighting is performed. While the threshold is
not met, the function α(n<threshold) ranges from [0; 1[,
and therefore, the function f applies a weight on both the
images ImDeg and ImTrans(n<threshold). Once the
threshold is met, the function α(n≥threshold) is equal to
the constant 1, and thus, the merged image is equal to
the transition image ImTrans(n≥threshold). The method
according to the invention may continue until kth repeti-
tion is performed.
[0056] As mentioned previously, the steps S40, S42,
S43, S60, S62 and S70 are repeated k times, wherein k
is a positive integer. The k repetitions of these steps stop
once an end criterion is met (S43), and then, the method
of the invention stops (S50).
[0057] k may be selected so as to meet an end crite-
rion. When the end criterion is met (S43), the value of k
is such that k=n. Thus, an nth merged image is computed
(S60), stored (S62), and displayed (S70) after that the
nth transition image (ImTrans(n)) was computed (S40) and
stored (S42).
[0058] Preferably, the end criterion may be met when
the merged image displayed is the final image, that is,
the image comprising the overall effects. In this case, the
final image is the nth transition image (ImTrans(n=k)).
[0059] In practice, k is selected by default by the sys-

tem. Typically, the default value may be selected accord-
ing to the number of visual effects to compute. Therefore,
the method according to the invention stops once the
final image is displayed. As a result, the number of com-
putation is optimized and resources of the system are
preserved. Furthermore, the default value selected by
the system may also be chosen according to its compu-
tation resources. For instance, a new system will have
more available resources than an old one. Therefore, the
new system will require fewer steps in order to compute
the final image: therefore, k may be inferior to the number
of visual effects of the final image.
[0060] Advantageously, the user may select the value
k in order to adapt the speed of display of the final image.
For instance, on a new system, the final image may be
displayed too fast, as explained above. Thus, the user
may slow down the display of the final image by increas-
ing the number of transition images until k is equal to the
number of visual effects of the final image. As a result,
the scene is better understood by the user.
[0061] The selection of the value k by the user may be
performed before the process begins, but also dynami-
cally during the process. In this latter case, the user may
carry out the selection via a haptic device such as key-
board, a mouse, a stylus, or the like. For instance, in a
two-button mouse, the left button could be used for dy-
namically increasing the value k, e.g. by keeping pressed
the left button. In response, the time required for display-
ing the final image is increased.
[0062] FIG. 5 shows an example of transition of suc-
cessive images according to the invention. The first im-
age 50 is a degraded image similar to the image 20 in
FIG. 2, and depicts a sphere 56 which is illuminated by
a light source located above it (not represented on FIG.
5). Then, successively, transitions images are computed
and merged images 51, 52, 53, 54, and 55 are computed
thanks to the weighting function f(IMDeg, ImTrans(n), n =
α(n) . ImTrans(n) + (1 - a(n)) . ImDeg, and displayed in
accordance with the present invention. The function α(n)
is depicted on FIG. 4. Each merged image 51, 52, 53,
54, and 55 shows the same visual effect (a smoothed
shadow) as on images 21, 22, 23, 24, and 25 on FIG. 2.
The first merged image 51 comprises a first intermediate
representation 57 of the visual effect. The smoothed
shadow 57 has been partially computed and added on
the degraded image 50 in order to create the first transi-
tion image noted ImTrans(n=1). The apparition of the vis-
ual effect 57 on image 51 is smoother compared to the
apparition of the same visual effect 27 on image 21 of
FIG. 2: indeed, the shadow 57 is shaded off compared
to the shadow 27. Similarly, a second merged image 52
is displayed. The second merged image comprises a new
intermediate representation 58 of the visual effect. This
intermediate representation 58 is improved compared to
the former representation 57 of the visual effect, and has
been computed starting from the computation result of
the former representation 57. Again, the display of the
image 52 is smoother compared to the display of the
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image 22 of FIG. 2. Next, third 53 and fourth 54 merged
images are displayed. Finally, a fifth merged image 55
is displayed; this image 55 is the final image. At this stage,
the end criterion is met and the process ends. The 5th

merged image (that is, the final image) is the 5 th transition
image (ImTrans(n=k=5)) as the threshold of α(n) has been
selected such that α(n=5)=1. Consequently, thanks to
the method of the invention, the transition is less sudden
and violent between two consecutives images. As a re-
sult, the visual comfort for the designer is enhanced, while
the designer can see the quality increasing until the final
image 55 is displayed.
[0063] Incidentally, the number of successive images
represented in FIG. 5 has been limited for the sake of
clarity. In practice, the images 50, 51, 52, 53, 54, and 55
might amount to a respective value of n=0, n=1, n=5,
n=9, n=17, and n=128.
[0064] It is to be understood that the foregoing method
can be applied in any configuration or any system capa-
ble to display an object on a computer screen. The in-
vention may be implemented in digital electronic circuitry,
or in computer hardware, firmware, software, or in com-
binations of them. Apparatus of the invention may be
implemented in a computer program product tangibly em-
bodied in a machine-readable storage device for execu-
tion by a programmable processor; and method steps of
the invention may be performed by a programmable proc-
essor executing a program of instructions to perform
functions of the invention by operating on input data and
generating output.
[0065] The invention may advantageously be imple-
mented in one or more computer programs that are ex-
ecutable on a programmable system including at least
one programmable processor coupled to receive data
and instructions from, and to transmit data and instruc-
tions to, a data storage system, at least one input device,
and at least one output device. The application program
may be implemented in a high-level procedural or object-
oriented programming language or in assembly or ma-
chine language if desired; and in any case, the language
may be a compiled or interpreted language.
[0066] FIG. 6 shows a client computer system, e.g. a
workstation of a user. The client computer comprises a
central processing unit (CPU) 1001 connected to an in-
ternal communication BUS 1000, a random access mem-
ory (RAM) 1007 also connected to the BUS. The client
computer is further provided with a graphical processing
unit (GPU) 1011 which is associated with a video random
access memory 1010 connected to the BUS. Video RAM
1010 is also known in the art as frame buffer. A mass
storage device controller 1002 manages accesses to a
mass memory device, such as hard drive 1003. Mass
memory devices suitable for tangibly embodying compu-
ter program instructions and data include all forms of non-
volatile memory, including by way of example semicon-
ductor memory devices, such as EPROM, EEPROM, and
flash memory devices; magnetic disks such as internal
hard disks and removable disks; magneto-optical disks;

and CD-ROM disks 1004. Any of the foregoing may be
supplemented by, or incorporated in, specially designed
ASICs (application-specific integrated circuits). A net-
work adapter 1005 manages accesses to a network
1006. The client computer may also include a haptic de-
vice 1009 such as cursor control device, a keyboard or
the like. A cursor control device is used in the client com-
puter to permit the user to selectively position a cursor
at any desired location on display 1008. In addition, the
cursor control device allows the user to select various
commands, and input control signals. The cursor control
device includes a number of signal generation devices
for input control signals to system. Typically, a cursor
control device may be a mouse, the button of the mouse
being used to generate the signals.
[0067] The preferred embodiment of the present in-
vention has been described. It will be understood that
various modifications may be made without departing
from the spirit and scope of the invention. Therefore, oth-
er implementations are within the scope of the following
claims. For instance, any weighting function may be used
and it does not require being a linear function. The weight-
ing function may privilege the degraded image for the
few first merged images, and then privilege the transition
image for the few last merged images.

Claims

1. A computer-implemented method for displaying an
object on a computer screen, the method comprising
the steps of:

- computing (S20) a first image;
- displaying (S30) the first image;
- repeating k times the following steps:

- computing (S40) a nth transition image;
- computing (S60) a nth merged image by
merging the first image and the nth transition
image, the first image and the nth transition
image being weighted; and
- displaying (S70) the nth merged image;

wherein n ranges from 1 to k, n and k being
positive integers.

2. The method according to claim 1, wherein the nth

transition image (S40) is computed starting from the
(n-1)th transition image.

3. The method according to one of the claims 1 to 2,
wherein the step of computing the nth merged image
(60) is carried out by a function f in which the pixels
of the first image and nth transition image are varia-
bles of the function f.

4. The method according to one of the claims 1 to 3,
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wherein the first image and the nth transition image
are weighted by the function f which is a weighting
function.

5. The method according to claim 4, wherein the
weighting function f is defined as follow:

f(ImDeg, ImTrans(n), n) = α(n) . ImTrans(n) + (1 -
α(n)) . ImDeg ; and wherein

- ImDeg is the computed first image;
- ImTrans(n) is the computed nth transition
image; and
- α(n) is a function ranging from 0 to 1 and
having n as a variable.

6. The method according to one of the claims 1 to 5,
wherein at the step of repeating, k is selected so as
to meet an end criterion.

7. The method according to claim 6, wherein the end
criterion is met when the merged image displayed is
a final image.

8. The method according one of the claims 6 to 7,
wherein k is selected by default or by a user.

9. Apparatus for displaying an object on a computer
screen, the apparatus comprising means for imple-
menting the steps of the method of any of the claims
1 to 8.

10. A computer program, stored on a computer readable
medium, for displaying an object on a computer
screen, comprising code means for causing a com-
puter to take the steps of the method of any one of
the claims 1 to 8.
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