
2D EDITING METAPHOR FOR 3D GRAPHICS  BACKGROUND There
are a number of tools in existence today that let
users create professional  business graphics such as a
presentation. An approach for adding polish to shapes
and  images is to apply 3D techniques. This is usually
done in two ways: one is the use of  simulated 3D
effects on 2D bitmaps, which results in 3D looking
shapes or images,  without a real 3D model. The
resulting simulated 3D graphics may not appear to be
sufficiently 3D for some uses. The other approach is
to use a full 3D model. Here the  users build 3D
models of the items to be displayed. This approach
typically requires  that the users be skilled in 3D
modeling and in using the 3D modeling tool. This
background information is not intended to identify
problems that must be addressed by  the claimed
subject matter. SUMMARY  This summary is provided to
introduce a selection of concepts in a simplified
form that are further described below in the Detail
Description Section. This summary  is not intended to
identify key features or essential features of the
claimed subject  matter, nor is it intended to be used
as an aid in determining the scope of the claimed
subject matter. According to aspects of various
described embodiments, a system that combines  2D and
3D modeling in rendering shapes. In one aspect, the
system includes: a 3D  modeling factory to generate a
3D model of selected shape parameters or features; a
front face factory to generate 2D text and text
effects, and some 2D shape effects (e.g.,  fill
effects); a ground plane factory to generate effects
that are rendered on a ground  plane of a shape; and a
rasterizer/compositing engine to combine 2D and 3D
effects  generated by the front face factory, ground
plan factory, and the 3D modeling factory. The front
face factory renders any 2D text effects (e.g. shadow,
glow,  reflection); any 2D shape effects; any 2D
surface effects (e.g., fill, gradient fill, image,
etc.) and the 2D geometry of the shape; and creates a
texture map using the rendered  2D text effects and 2D
surface effects for the front surface of the shape.
These 2D  effects are some of the 2D metaphors that
will be preserved when applied to the 3D  shapes. The
ground plane factory generates a ground plane for the
2D shape effects (if 1 any). In addition, if the text
has 3D effects applied, the ground plane factory
generates  



a ground plane for the 2D text effects. The 3D
modeling factory generates a 3D model  from the 2D
shape geometry by defining extrusion and beveling
properties of the shape.  The 3D modeling factory then
generates coordinates for mapping the texture onto the
front face of the 3D model. The rasterizer/compositing
engine then combines the  resulting shape from the 3D
modeling factory (i.e., with 3D geometry and 2D
texture  map) with the ground plane(s) from the ground
plane factory. The  rasterizer/compositing engine uses
the texture coordinates to map the texture onto the
3D model. In another aspect, the color(s) of the shape
as selected by the user are  maintained independent of
lighting and/or orientation of the shape. In still
another aspect, shapes may be grouped to control
perspective in 3D  scenes. For example, ungrouped 3D
shapes can be rendered so that they each appear to
have a separate vanishing point. In contrast, grouped
3D shapes can be rendered so that  they appear to have
the same vanishing point. Accordingly, a user can use
the familiar  2-D editing concept of a group, and
apply the knowledge from editing 2D graphics to  the
3D world. Grouping will intuitively do the right
thing, and thus make it easy for  users to adapt to
the new world where 3D editing is possible. In yet
another aspect, the system allows a user to control
the ordering of shapes  being rendered. In one
implementation, the system uses the 2D metaphor of
"send to  front", "send to back", etc. used in some 2D
tools to allow a user to control how shapes  will
appear to be ordered in 3D space. For example, the
user can specify that in a  particular perspective a
shape A will be "in front" of a shape B but "behind" a
shape C.  Again, the familiar concept of z-ordering 2D
shapes for ordering shapes in front of or  behind
other shapes can be applied to ordering 3D shapes in a
3 dimensional space. In another aspect, the system
provides a user interface that routes and reuses 2D
commands such that they are applicable in a 3D
context. Embodiments may be implemented as a computer
process, a computer system  (including mobile handheld
computing devices) or as an article of manufacture
such as  a computer program product. The computer
program product may be a computer  storage medium
readable by a computer system and encoding a computer
program of  instructions for executing a computer
process. The computer program product may  also be a
propagated signal on a carrier readable by a computing
system and encoding a  computer program of
instructions for executing a computer process. 



2 BRIEF DESCRIPTION OF THE DRAWINGS Non-limiting and
non-exhaustive embodiments are described with
reference to  the following figures, wherein like
reference numerals refer to like parts throughout the
various views unless otherwise specified. FIGURE 1 is
a block diagram representing an exemplary system with
multiple  applications and a 2D/3D engine, according
to an embodiment. FIGURE 2 is a block diagram
representing exemplary components of the  2D/3D engine
of FIGURE 1, according to an embodiment. FIGURE 3 is a
diagram representing a 3D shape with contours based on
the  shape's 2D geometry, according to an embodiment.
FIGURE 4 is a diagram representing 3D text and text
effects applied to a  shape's text, according to an
embodiment. FIGURE 5 is a flow diagram representing
operational flow in generating a 3D  graphic from a 2D
shape input, according to an embodiment. FIGURE 6 is a
diagram representing an example screenshot from a user
interface (UI) using a 2D metaphor for fill, according
to an embodiment. FIGURE 7 is a diagram representing
an example of different ordering of shapes  in a 3D
space, according to one embodiment. FIGURE 8 is a
diagram representing an example of ungrouped objects
in a 3D  perspective and an example of grouped objects
in a 3D perspective, according to an  embodiment.
DETAILED DESCRIPTION Various embodiments are described
more fully below with reference to the  accompanying
drawings, which form a part hereof, and which show
specific exemplary  embodiments for practicing various
embodiments. However, other embodiments may  be
implemented in many different forms and should not be
construed as limited to the  embodiments set forth
herein; rather, these embodiments are provided so that
this  disclosure will be thorough and complete.
Embodiments may be practiced as methods,  systems or
devices. Accordingly, embodiments may take the form of
a hardware  implementation, an entirely software
implementation or an implementation combining
software and hardware aspects. The following detailed
description is, therefore, not to  be taken in a
limiting sense. 



The logical operations of the various embodiments are
implemented (1) as a  3 sequence of computer
implemented steps running on a computing system and/or
(2) as  interconnected machine modules within the
computing system. The implementation is  a matter of
choice dependent on the performance requirements of
the computing system  implementing the embodiment.
Accordingly, the logical operations making up the
embodiments described herein are referred to
alternatively as operations, steps or  modules.
Exemplary 2D/3D Combined Rendering System A problem
with the aforementioned simulated 3D and the 3D
modeling  approaches is that they are incomplete with
regard to typical business uses. For  example, users
may have shapes with a 2D effect (e.g., a gradient)
that they want to put  into 3D perspective for effect,
or a complex 3D model for which they want to use a
picture texture map, a gradient effect, or a simple
shadow. The simulated 3D approach  and the 3D modeling
approach separately only provide a portion of a
solution for the  above example scenario. Embodiments
presented below allow the use of both 3D and 2D
effects  combined into one pipeline, which generates
professional looking business graphics.  The user need
not have a detailed understanding of 3D modeling
(which is likely  among typical business users) in
order to use embodiments of the system. FIGURE 1
illustrates an exemplary system 100 that that combines
2D and 3D  modeling in rendering shapes. In this
embodiment, system 100 includes a 2D/3D  engine 102,
and one or more application programs indicated as
applications 104-1  through 104-N in FIGURE 1.
Applications 104-1 through 104-N use 2D/3D engine to
provide 3D effects to 2D shapes and shape effects
inputted by users of applications 104-1 through 104-N.
In addition, 2D/3D engine 102 can also provide 3D
effects to text associated with the shapes. In
accordance with one embodiment, 2D/3D  engine 102
receives 2D shape input and generates a 3D model of
some portions of the  2D shape so that the rendering
output contains portions that are generated from 2D
shapes and effects (and 2D text and effects, if any)
and portions that are generated from  the 3D model.
This combined approach is unlike the aforementioned
simulated 3D  approach (which does not include a 3D
model) and the purely 3D modeling approach.  An
example implementation of 2D/3D engine 102 is
described below in conjunction  



with FIGURE 2. 4 Although a "shared" 2D/3D engine
embodiment is described above, in  alternative
embodiments, each application that can generate 3D
shapes may have an  embedded 2D/3D engine as opposed
to separate 2D/3D engine 102: Exemplary Components of
a 2D/3D Engine FIGURE 2 illustrates exemplary
components of 2D/3D engine 102 (FIGURE 1)  according
to one embodiment. In this embodiment, 2D/3D engine
102 includes a 3D  modeling factory 202, a front face
factory 204, a ground plane factory 206 and a
rasterizer/compositing engine 208. 3D modeling factory
generates a 3D model of  selected shape parameters or
features. Front face factory 204 generates 2D text and
text effects, and some 2D shape effects (e.g., fill
effects). Ground plane factory 206  generates effects
that are rendered on a ground plane of a shape.
Rasterizer/compositing engine 208 combines 2D and 3D
effects generated by front face  factory 204, ground
plan factory 206, and 3D modeling factory 202. In
operations, when 2D/3D engine 102 receives a shape
with 2D effects as  indicated by an arrow 200 (e.g.,
as selected by a user using a user interface provided
by  an application such as application 104-1 of FIGURE
1), front face factory 204  disassembles the shape
into the following parts: text included in the shape
(if any); the  2D surface of the front face (i.e., the
surface effects of the front face of the shape); the
3D effects (if any) applied to the text; any ground
plane effects (e.g., shadow, glow,  reflection effects
that are rendered into a ground plane of the shape);
and the geometry  of the shape (e.g., circle,
rectangle, arrow, etc.). In this embodiment, front
face factory 204 renders: any 2D text effects (e.g.
shadow, glow, reflection); any 2D shape effects; any
2D surface effects (e.g., fill,  gradient fill, image,
etc.) and the 2D geometry of the shape; and creates a
texture map  using the rendered 2D text effects and 2D
surface effects for the front surface of the  shape.
In accordance with this embodiment, front face factory
204 generates the  texture map so that the front
surface of the shape retains its 2D surface effects
(e.g., fill  color) for all orientations of the shape
under any simulated lighting conditions. For  typical
business users, this 2D surface effect preservation
feature is desirable (even  though it may appear less
realistic) because the inputted 2D surface effect
(e.g., fill  color) is the effect that the users
actually want as a result (as opposed to how the  



surface effect might appear when the shape with this
surface effect is re-oriented). 5 Further, in one
embodiment, front face factory 204 dilates textures
(e.g.,  containing the fill effect or image) by one
pixel to make sure all parts of the front face  of the
3D model are covered by the image fill. In this
embodiment, ground plane factory 206 generates a
ground plane for the  2D shape effects (if any). In
addition, if the text has 3D effects applied, ground
plane  factory 206 generates a ground plane for the 2D
text effects. Ground plane generator 206 takes 2D
effects such as shadow, blur, and reflection and draws
them into  a background plane. When a 3D effect is
added to the shape by 3D modeling factory  (e.g., as
described below), a ground plane is created and the 2D
shape effects such as  shadow, blur, and reflection
are rendered on the ground plane. The ground plane
would  be rendered behind the shape. The ground plane
for the 3D text and its effects is  rendered in front
of the shape. This feature allows the use of mostly 2D
operations in a  3D scene with the effective result
being a realistic looking 3D scene. In this
embodiment, 3D modeling factory 202 generates a 3D
model from the  2D shape geometry by defining
extrusion and beveling properties of the shape. The 3D
modeling factory then generates coordinates for
mapping the texture onto the front face  of the 3D
model. For example, the 3D modeling factory will
"wrap" the 2D surface  effects (e.g., a picture or
color) around the bevel. Further, in one embodiment,
3D modeling factory 202 generates contours of 3D
shapes based on their underlying 2D geometry. An
example of contours is illustrated in  FIGURE 3. In
this example, when a user enables the contours feature
for a shape, the  "outline" of the shape is made
thicker. The color of the contour is user definable.
For  example, white contours can be used to set off
dark shapes over a dark background.  Rather than
generate the contours during the 3D modeling, the
contours are generated  from the underlying 2D shape
as well as parts of the 3D model generated from the 2D
shape (shown as shape 302) and applied to the
extrusion and beveling. The result is  illustrated as
shape 304. In this embodiment, rasterizer/compositing
engine 208 then combines the  resulting shape from 3D
modeling factory 202 (i.e., with 3D geometry and 2D
texture  map) with the ground plane(s) from ground
plane factory 206. The  rasterizer/compositing engine
208 uses the texture coordinates to map the texture
onto  



the 3D model. 6 Exemplary Components for Rendering 3D
Text In one embodiment (not shown), there is a
separate front face factory, a ground  plane factory
and a 3D modeling factory for 3D text. The front face
factory renders the  2D effects of the text. The 3D
modeling factory generates a 3D model of the text by
defining extrusion and beveling properties of the text
and mapping the 2D text effects  on the 3D model of
the text. The ground plane factory creates a separate
ground plane  for the 3D text, and then 2D effects
such as shadow, blur and reflection are rendered on
this ground plane. This ground plane would sit on top
of the shape so that the text  effects will be
viewable. An example of 3D text is illustrated in
FIGURE 4.  Exemplary Operational Flow for Generating a
3D Graphic from a 2D Input Slime FIGURE 5 is a flow
diagram representing an operational flow 500 in
generating  a 3D graphic from a 2D shape input,
according to an embodiment. Operational flow 500 may
be performed in any suitable computing environment.
For example,  operational flow 400 may be executed by
a system such as 2D/3D engine 102  (FIGURE 2).
Therefore, the description of operational flow 500 may
refer to at least  one of the components of FIGURE 2.
However, any such reference to components of  FIGURE 2
is for descriptive purposes only, and it is to be
understood that the  implementations of FIGURE 2 are a
non-limiting environment for operational flow 500. In
this example operational flow, a user using an
application such as  application 104-1 (FIGURE 1) has
created a shape that is to be rendered. At a block
502, if the shape has text, a 2D rendering engine
renders any 2D text  effects that are to be applied to
the text (e.g., as enabled by a user via the
application).  In one embodiment, the 2D rendering
engine is a standard 2D rendering engine and is  part
of a front face factory such as front face factory 204
(FIGURE 2). At a block 504, if 3D text effects are
applied (e.g., as enabled by a user), a  ground plane
factory (e.g., similar to ground plane factory 206 but
directed to text  instead of shapes) creates a 3D
ground plane for the text. This ground plane is
separate  from the ground plane of the shape. Blocks
502 and 504, in this example, are performed only if 3D
effects are to be  applied to the shape's text. At a
block 506, 2D shape effects are applied to the shape.
In one embodiment,  



the aforementioned 2D rendering engine applies the 2D
shape effects (e.g., shadow  effect, glow effect,
reflection effect) to the shape. 7 At a block 508, a
shape ground plane is created and the 2D shape effects
are  associated with the shape ground plane. . In one
embodiment, a ground plane factory  such as ground
plane factory 206 creates the ground plane and
associates the 2D shape  effects (e.g., shadow effect,
glow effect, reflection effect) to the shape ground
plane. At a block 510, is the same as block 502, but
is performed in scenarios in which  there are no 3D
effects being applied to the shape's text. At a block
512, 2D surface effects are applied to the shape. In
one embodiment,  the 2D rendering engine of the front
face factory applies the surface effects (e.g., fill,
gradient fill, image, etc.) to the shape. At a block
514, a texture map is created using the 2D text
effects and 2D  surface effects from blocks 510 and
512. In one embodiment, the front face factory
creates the texture map. At a block 516, a 2D geometry
is obtained from the shape. In one embodiment,  a 3D
modeling factory such as 3D modeling factory 202
(FIGURE 2) obtains the 2D  geometry from the shape. At
a block 518, a 3D model is generated from the 2D
geometry obtained at  block 516. In one embodiment,
the aforementioned 3D modeling factory generates the
3D model by defining extrusion and bevel parameters
for the shape. At a block 520, the texture map from
block 514 is mapped onto the 3D model  from block 518.
In one embodiment, the 3D modeling factory maps the
texture map  onto the 3D model so that the front face
of the shape has the 2D text, text effects, and
surface effects from blocks 510 and 512. In addition,
the 3D modeling factory can also  apply the texture
map to 3D features such as the extrusion and bevel
(e.g., "wrap" the  fill around the bevels and
extrusions). At a block 522, a bitmap is created from
the 3D shape from block 520 combined  with the ground
plane from block 508. In one embodiment, a
rasterizer/compositing  engine such as
rasterizer/compositing engine 208 (FIGURE 2) creates
the bitmap. In  addition, in scenarios in which 3D
effects are applied to the shape's text, the
rasterizer/compositing engine also uses the ground
plane from block 504 to create the  bitmap. 



Although operational flow 500 is illustrated and
described sequentially in a  particular order, in
other embodiments, the operations described in the
blocks may be  performed in different orders, multiple
times, and/or in parallel. Further, in some 8
embodiments, one or more operations described in the
blocks may be separated into  another block, omitted
or combined. FIGURE 6 illustrates an example
screenshot 600 from a user interface (UI)  using a 2D
metaphor for fill, according to an embodiment. In this
example, a user can  select a color for the surface of
the shape (i.e., a 3D rectangle with rounded corners
and  rounded bevel. This UI feature is similar to one
for selecting color fill for a 2D tool,  which
advantageously allows a user who is experienced with a
2D tool to relatively  easily adapt to a 3D tool with
a 2D/3D engine such as that illustrated in FIGURE 2.
Further, front face factory 204 (FIGURE 2) allows a 3D
object's front face  color to be adjusted without
being affected by lighting. This is accomplished in
one  embodiment by providing the user with pre-set
lighting figurations that satisfy the  following
constraints: (1) sum[Ld*(NLd;r)] = 1 - Ambient Light
(2) Min[V,*sum[LL*(N-H)p ] In equation (1), Ld is a
directional light color, Ld;r the directional vector
of the  light, and N the surface normal of the front
face (which is almost always (0, 0, -1) in  the 2D
contexts). Ambient Light is the color and intensity of
the ambient contribution. For equation (2), VS is the
shape's specular color, L, the light's specular
strength, N the surface normal (which again will
almost always be (0,0,-1)), H the  halfway vector and
P the glossiness of the surface. Equation (2) is
minimized, and  ideally should be zero. This can be
accomplished in a variety of ways, such as setting  VS
to zero, reducing the specular strength or making P
very large. By designing light combinations that
satisfy equation (1) and minimize equation  (2), a 3D
shape's front face will maintain its color for
whatever lighting is used and  whatever orientation
the 3D shape has. This optimization is possible
because we can  make the assumption that a 3D shape's
front face normal will most often point in the
direction (0, 0, -1). FIGURE 7 illustrates an example
of different ordering of shapes in a 3D space,
according to one embodiment. In this example, the UI
shown in FIGURE 7 allows a  



user to control the ordering of shapes being rendered.
In one embodiment, the system  uses the 2D metaphor of
"send to front", "send to back", etc. as used in some
2D tools  to allow a user to control how shapes will
appear to be ordered in 3D space. For  example, in
screenshot 702, the order of the shapes is: shape 704
is behind a shape 706,  which in turn is behind a
shape 708. The user can use the UI to change the order
of 9 shapes 704, 706 and 708. For example, in
screenshot 710, the user has changed the  order by
using a "send to back" command on shape 706. In an
alternative embodiment,  "send to front' 'and "send to
back" commands are implemented to stack shapes like
wooden blocks in 3D space. This embodiment is not
illustrated. In yet other  embodiments, this "stacking
send to front" and "stacking send to back" commands
can  be used in addition to the aforementioned "send
to front" and "send to back"  commands. FIGURE 8 is a
diagram representing an example of ungrouped shapes
802 in a  3D perspective and an example of grouped
shapes 812 in a 3D perspective, according  to an
embodiment. As can be seen in FIGURE 8, each shape of
ungrouped shapes 802  appears to have a separate
vanishing point, thereby providing a less realistic 3D
perspective of the shapes. In contrast, grouped shapes
812 (which are grouped using a  "group" command
similar to group commands available in some 2D tools)
appear to  have a common vanishing point. This common
vanishing point provides a more  realistic 3D
perspective of the shapes. Reference has been made
throughout this specification to "one embodiment,"
"an embodiment," or "an example embodiment" meaning
that a particular described  feature, structure, or
characteristic is included in at least one embodiment.
Thus, usage  of such phrases may refer to more than
just one embodiment. Furthermore, the  described
features, structures, or characteristics may be
combined in any suitable  manner in one or more
embodiments. One skilled in the relevant art may
recognize, however, that embodiments may  be practiced
without one or more of the specific details, or with
other methods,  resources, materials, etc. In other
instances, well known structures, resources, or
operations have not been shown or described in detail
merely to avoid obscuring  aspects of the embodiments.
While example embodiments and applications have been
illustrated and  



described, it is to be understood that the invention
is not limited to the precise  configuration and
resources described above. Various modifications,
changes, and  variations apparent to those skilled in
the art may be made in the arrangement,  operation,
and details of the methods and systems disclosed
herein without departing  from the scope of the
claimed invention. 10 CLAIMS  What is claimed is: 1. A
method for rendering shapes, the method comprising:
providing a user interface for selecting parameters of
a 3D shape,  wherein the user interface provides: one
or more controls to select one or more corresponding
2D parameters  for the 3D shape. 2. The method of
claim I wherein the 2D parameters include a fill color
for  the 3D shape. 3. The method of claim 2 wherein
the fill color's appearance remains  substantially
constant in response to a change in orientation of the
3D shape. 4. The method of claim 2 wherein the fill
color's appearance remains  substantially constant in
response to a change in lighting of the 3D shape. 5.
The method of claim 2 wherein the 2D parameters
include a gradient in  the fill color for the 3D
shape. 6. The method of claim I wherein the 2D
parameters include a line color  for the 3D shape. 7.
The method of claim 1 wherein the 2D parameters
include a line weight  for the 3D shape. 8. The method
of claim 1 wherein the 2D parameters include an
ordering  of two or more shapes being rendered on a
display. 9. The method of claim 8 wherein the user
interface includes a user- selectable control to cause
a selected 3D shape to appear to be in front of at
least one  other shape. 10. The method of claim 8
wherein the user interface includes a user- selectable
control to cause a selected 3D shape to appear to be
in back of at least one  other shape. 



11 11. The method of claim 1 wherein the user
interface includes a user- selectable control to group
two or more 3D shapes being rendered on a display. 12.
The method of claim 11 further comprising a
user-selectable control to  ungroup two or more
grouped 3D shapes. 13. A system for rendering shapes,
the system comprising: means for providing a user
interface for selecting parameters of a 3D  shape,
wherein the user interface provides: means for
selecting one or more corresponding 2D parameters for
the  3D shape. 14. The system of claim 13 wherein the
2D parameters include a fill color  for the 3D shape.
15. The system of claim 14 wherein the fill color's
appearance remains  substantially constant in response
to a change in orientation of the 3D shape or a
change lighting of the 3D shape, or both. 16. The
system of claim 13 wherein the 2D parameters include
one or more  parameters selected from a group
comprising: a gradient in a fill color for the 3D
shape;  a line color for the 3D shape; a line weight
for the 3D shape; an ordering of two or  more shapes
being rendered on a display. 17. The system of claim
13 wherein the user interface includes a means for
causing a selected 3D shape to appear to be in front
of at least one other shape. 18. The system of claim
13 wherein the user interface includes a means for
causing a selected 3D shape to appear to be in back of
at least one other shape. 19. The system of claim 13
wherein the user interface includes a user- selectable
means for grouping two or more 3D shapes being
rendered on a display.  20. The system of claim 19
further comprising a user-selectable means for
ungrouping two or more grouped 3D shapes.  12 




