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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
any). In addition, if the text has 3D effects applied, the ground plane factory generates
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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.
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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
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Thi s conbi ned .approach is unlike the aforenenti oned
SHIREIF In eyt agspciated 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.
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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).
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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.



map) with the ground plane(s) from ground pl ane
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t he 3D nodel . Exenpl ary Conponents for Rendering 3D
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502 af\ia bk 504, IthDstelgi)dprtsare qypeleneas goam;hbwalwy d hseBDa
Eoﬁﬁ& bﬁn@ !‘fa%tgrg (€. E 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.



applied to the shape's text. At a bl ock 506, 2D shape
effects are applied to the shape. In one enbodi nent,
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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



rasterizer/conpositing engi ne al so uses the ground

pl ane from bl ock 504 to create the bitmap. Al though
woep@rasizenal flow 500 is illustrated and descrP@BUS2006/035158

sequentially in a particular order, in other
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3D shape, has, This optimzation is posslble because we

can @q@gmgéggbhgqm@ﬁat@mﬂheg s@BTY pasion (1)randtminimize equation
(Q%g Q@b s%ﬁé’s B 1208 evﬁf'mg&'tfﬁltl itis Qoltmh For%\i/}{a?e%telir ﬁghtl(n% is géed 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 Ul 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,



FIGURE 7 illustrates an exanple of different ordering
of shapes in a 3D space, according to one enbodi nent.
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P@pyrq Ravenst Bessshewrion gescrlbed 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.



aspects of the enbodi ments. Wil e exanpl e enbodi nents
and applications have been illustrated and descri bed,
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limted to the precise configuration and resources
descri bed above. Various nodi fii cati ons, changes, and
vari ations apparent to those skilled in the art may be
made iCLAMSarrangenent, operation, and details of the
met hods and systens disclosed herein w thout departing
from.t he, scope of the clained invention. CLAIMS "Wat
jhatise 4. 1. A nethod for rendering shapes, the
nmet hod conprising: providing a user interface for
sel ecting paraneters of a 3D shape, wherein the user
i nterflace pt&etheddor wadersie shepes, themathodcqmprédhgict one

or nore cor [ : r.s for the 3 e.
> The: et FoaoRad B HRARE IRl Shomdfis SraciT e,
I ncl uakheseif ithd usepinterfdece pravides3D shape. 3. The net hod
of claim2 wherein the fill color's appearance_renains
subst ant i al9P§ OB BIPs: shtrolsfosglepiamsor prpra cemespgading 2D parameters
or i entegt #heRDPd af,p_e 3D shape. 4. The nmethod of claim?2
wherein the fi col or's appearance renmai ns
substantially constant in response to a change in
| i ght i2ng ofThehreetb®l ehdaion 1 WheiBhethe@Dhprdamétersl iatlod@a fill color for
ﬁisﬂ 1_,)tehe 2D paraneters include a gradient in the
[ col*or for the 3D shape. 6. The nethod of claim1l
wherein the 2D paraneters include a |ine color for the
3D sh&pe. TheThehoteohdaino? whbinihé Mh@I&@T MagpBeradé remains
par a .tﬁrs inclyde a line weight for the 3D shape. 8.
| fﬁ‘%s %’S‘P B QOGHAE [Ih FesPansqiRf ehange Heonetyianafdhe 21 shape.
i nclude an ordering of two or nore shapes being
rendeyed o | : ed al .
wher ei n th:’er }%ﬁrg%tﬁ@n%??@cze%%g u g(smll a&goéfegr@g I%I%P%ebﬁerenams
cubtandially gonsiars én respaise de & dhe shhgleingmfalxpaRashipe. be
in front of at |east one other shape. 10. The nethod
8; e?lsglf ?C?g\g%gﬁe%& ct)ihcefaiﬂlsf \rzvhlerrégnetﬁlg §f)epe{r§n%|etlélrdseuslclﬁde a gradient in
the fill color for the 3D shape.

6. The method of claim 1 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.

3

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 oné



control to cause a selected 3D shape to appear to be
in back of at |east oneother shape. 11. The nethod of
w@b@irmseher ei n the user interface includes aPCT/US2006/035158

usersel ectable control to group two or nore 3D shapes
bei ng rendered on a display. 12. The nethod of claim
11 further conprising a user-selectable control to
wilgrgligpet wo or nore grouped 3D shapes. 13. A system
for rendering shapes, the system conpri sing: neans for
provi di.ng user rface for.selecti.n ara ters of
'S0 SHane THavarap of Helth.S ailfeid fherieanirBs BEB S S ufe-
fselec®Ble@ohirBDio W6 u Pl d B fore B $BPA Vi reA BB bA ARND!
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t he 2D pararreters include a fill color for the 3D

s hape 215, Theaneihed efelam ] Hirthen gomprésieg a usaiseleriaple control to
[ ubstantially constant in
?\é\f@%?@&%%? %&?% Sgé}i)eént ation of the 3D shape or
a change l'ighting of the 3D shape, or both. 16. The
syst enh3of cA aysterbIomfendaing shh;msZﬂBe pwtmbmpﬁ'sﬂngn | ude

one or nore selected
e | si o e RIS GOt P ics R o6 pgamgers of a 3D
shape;shapd, Wierdif i ustPitdAge plevidagre; a |ine wei ght
for the 3D shape; an ordering of two or nore shapes
bei ng r endefl‘l@ftllscfﬁr selagiing beg/or 1Jte chhvespoydingrAld pareingtens for the
13 mh %he user interface includes a neans for
cau3|ng a gelected 3D shape to appear to be in front
of at | east one other shape. 18. The system of claim
13 wheldei n Theesystear of aidier f3aeRerbitche P patanicrerd $ndiede a fill color
Ag iggg%%gﬁelected 3D shape to appear to be in back of

r & other shape. 19. The systemof claim 13
wherein the user interface includes a usersel ectable
means f50r Oriikikfeh il lmﬁ&eﬁ%éﬁﬁré@ﬁ)r*%eagﬁgarance remains

rendered on a display. 20. The system of cl
fsubsiptiallysopstratiingesponsede a@bar@@na orientaéemef thoBD shape or a

%Qﬁgelﬁﬁ)éﬂi}gg LA e o) ggap 3 (grrbolt’l?.ed 3D shapes.

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.



