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records, but otherwise reserves all copyright rights whatsoever. BACKGROUND
OF THE INVENTION 15 20 25 Field Of The Invention The present invention
relates generally to interactive multimedia, and more particularly, to a
method and apparatus for interfacing with intelligent three dimensional
objects, Description of Related Art The term "mufti media" includes many
technologies such as video and interactive three-dimensional ("3D")
technology. Interactive 3D has gained recent popularity due to numerous
benefits over two-dimensional technology as well as advantages over plain
text or video First, interactive 3D is unlike a 3D movie in that
interactive 3D contains content that is an interactive experience. That is,
3D content, used in conjunction with a computer, enables a user to move
objects on the screen and explore different spaces on the screen. A user is
able to independently examine objects and wander throughout a "world," i.e.
a 3D space. For example, a typical training video teaching a person how to
assemble a part   5' MA y Q003 WO 00I28478 -2 PCT/US99/25841 would be rerun
several times in order to fully understand the assembly process. However,
using interactive 3D, a user assembles the item and then may take the item
apart and put the item back together until the assembly process is truly
understood. A second advantage of using interactive 3D is that a user's
viewpoint 5 belongs to the user, not to the author of the content. Thus, a
user may rotate an object or walk around the object to change the view
angle. Thirdly, a user may also view objets in different sequences as
opposed to watching such objects sequentially which is what occurs in a
video. Even with the popularity of interactive 3D, the widespread use of lO
interactive 3D is limited by storage, delivery and application intearation
limitation of present- day inter active 3D. 3D content, which is generally
the programming language creating a 3D object, is typically stored as a
file on a server and then visualized to a user by an application
("plug-in") over a data network, such as the Internet. This model is known
as a file server model In general, the file server 



15 model is shown in prior art FIG. 1 within the dashed line 15 Prior art
FIG. 1 is a block diagram view of a typical use of 3D content 10. In FIG.
1, the file server model 15 includes the 3D content 10 developed by a
content developer in a programming language. The 3D content is typically
written in a programming language known as Virtual Reality Modeling
Language ("VRML"). A description 20 of VRML is available in the publication
"The Virtual Reality Modeling Language," ISO/IEC 14772-1: l997,
incorporated herein by reference. A brief example of VRML is provided below
in prior art FIG. 2. Returning to prior art FIG. i, the content developer.
prepares, in VRML, a file that contains the 3D content to be viewed. A
browser on the Internet 100 that wishes to view the 3D content 10 uses 25 a
"plug-in" application 90 that is generally loaded into the browser on the
Internet 100 in order to visualize the 3D content 10 stored as a file.   ~
M~y~oO 3 WO 00I28478 -3 PCT/US99/25841 A problem with the 3D content stored
as a file is that such 3D content is not able to be accessed by a user,
such as an application developer 50, that wishes to create an application
to interact with the 3D content 10, unless such developer knows VRML In
essence, the 3D content 10 written in VRML is opaque, or not 5 accessible
by the application developer, who wishes to use the 3D content to create a
packaged software product 70. Thus, the storage and delivery of the 3D
content as a file is a limitation of the file server model since
application developers must know VRMI, to interact with the 3D content.
Prior art FIG. 2 is a brief example of VRML that demonstrates the type of
10 understanding of VRML needed by an application developer to createan
application that interfaces with 3D content. Prior art FIG 2 is an example
of VRML defining a box I 10. In FIG. 2, the 3D content 10 defines the box
110 that an application developer 50 would wish to incorporate into a
graphical scene as part of a packaged software product 70 (FIG. 1). To
permit the application 15 developer 50 to use the 3D content 10 in the
packaged software product 70 being developed, the application developer 50
must be sufficiently familiar with VRML. VRML is a sophisticated
programming language that many application developers 50 may not
understand. In FIG. 2, a box 110 is defined by the VRML below the box 110.
In general, the box 110 is considered an object that the VRML 20 is able to
create, change properties of and connect with other objects. At section
115, VRML has created a new object labeled DEF BOX GRP. In the next section
I20, the Properties 120 of the box are defined and changed. Specifically,
at VRMI, line l30, the box is translated to a certain 3D coordinate (4 .2
l.) At VRML line 140, the box is rotated to a certain orientation (0 1 1
.9). At VRML line 150, a 25 subgroup labeled Children is defined to include
a shape, at VRML line 160, having the geometry of a box, at VRML line 170,
and a particular appearance from VRML line 180. A certain material at VRML
190 is then defined including a 



,~ M~y a003 WO 00I28478 _4_ PCT/US99/25841 particular color. A third
section would then create a Route l25 that would match, move or coordinate
the box 110 with other objects within the graphical scene of the plugin
application (FIG. 1 ). Thus, VRML provides 3D content that contains Groups
115, Properties 120 and Routes 125 that permit the box 110 to be defined. 5
However, even if the application developer 50 (FIG. 1) is somewhat familiar
with VRML, the integration of the 3D content 10 to the application being
developed by the application developer 50 to create a packaged software
product 70 is very difficult due to the complexity of VRML. An application
developer must study the VRIVLC to locate the 3D content needed and
integrate those fields into the ;G application opening developed This
process is very .ompiicateo _.... t.::,e consuming. A need therefore exists
for a user to be able to quickly and easily access different 3D content in
VRMIr without knowing VRML, or having to locate specifications and
operations in the 3D content. .One attempted solution to this application
integration problem has been the 15 use of an External Authoring Interface
(EAI). A description of EAI is available in the publication "External
Authoring Interface," ISO/ZEC 14772-1: 1997 Appendix B, incorporated herein
by reference. EAI has attempted to expose the 3D content to the application
but has failed to provide a generic method for providing application
integration. EAI has failed since EAI, like VRML itself, is very 20
complicated and difEcult to understand. A second problem with EAI is that
it is limited in scene graph management. That is, EAI is not able to
maintain direct pointers to objects in a scene and is also not able to
determine the properties of an object unless the application developer
knows the complex VRML. Thirdly, EAI does not provide the application
developer with the ability to easily interface with 25 the Groups,
Properties and Routes of each object in the 3D content. EAI therefore has
application integration limitations that does not solve the need for the
~-M~y~,oo3 WO 00I28478 -5 PCT/US99125841 integration between 3D content and
an application being developed by an application developer (or user)
wishing to interface with the 3D content. A second proposed solution to
this application integration problem has been attempted by Microsoft
Corporation of Redmond, Washington in a product 5 commercially known as
ChromeffectsTM. ChromeffectsTM is an interactive media technology that is
intended to improve the quality and performance of interactive media for
the Internet and desktop applications. ChromeffectsTM is based on HyperText
Markup Language (HTML) and Extensible Markup Language (XIvIL) and
represents 3D content in a "component" model. A component model to 3D 7
content is an volution prom The object-oriented mc-:;..hat nas
orPmc~:~lv'~een used The component model to 3D content treats a 3D object
as a simple component by exposing only a group of basic functions to
describe the 3D object. That is, while the object-oriented model provides
to a user a11 details of an object to be modeled, a component approach only
provides to the user a particular set of 



15 functions that functionally and simply describe the object in order to
simplify the interaction between the user and the object. A problem with
Chrome$'ectsTM is that the 3D content, based on HTML and XML,, needs
additional external scripting and interface scripting to provide the needed
set of functions. Thus, the 3D content, created in HTML and X1VLL, is not
20 "intelligent," i.e. intrinsically contained within the 3D content, but
instead needs additional content scripting and interface scripting. Such
additional scripting takes more time and comes at a higher cost and
complexity. Thus, ChromeffectsTM is limited by the additional scripting or
"intelligence" provided by the scripting to properly integrate the 3D
content to an application. 25 A need therefore remains to provide an
interface to 3D content that does not require a user to know VRML and that
does not require additional external and interface scripting.   WO 00128A78
-b SUIy>ZyIARY OF THE INVENTION M~y ~,on3 PCT/US99/25841 The present
invention; as described herein, provides a method ofinterfacing with a
three-dimensional object that is displayed. The method includes the steps
of defining the three-dimensional object as a component having a component
5 interface, displaying the component interfaces and then interfacing with
the three dimensional object through the component interfaces The component
intrinsically contains an intelligent content. The present invention also
provides for an apparatus for interfacing with the three-dimensional object
that is displayed by providing means for performing each 10 step of ine
method ,esc- l;e Also provided herein are alternative embodiments for the
present invention including a computer system for interfacing with the
three-dimensional object that is displayed that includes a display means, a
memory for storing a computer program for interfacing with the
three-dimensional object displayed on a display 15 means and a processor
for executing the computer program in conjunction with the display means.
The computer program is executed to perform the method of interfacing with
the three-dimensional object that is displayed. The present invention also
provides for a computer-readable medium that 



has a computer program stored on the medium so that, when the medium is
loaded 20 onto a computer, the computer is caused to perform a function of
interfacing with a three-dimensional abject displayed on the computer. The
computer interfaces with the three-dimensional object by performing the
steps of defining the threedimensional object as a component with a
component interface, displaying the component interface and interfacing
with the three-dimensional object through the 25 component interface. The
component intrinsically contains an intelligent content.   WO 00I28478
BRIEF DESCRIPTION OF THE DRAWINGS a~MA~~on3 PCT/US99/25841 The present
invention will be described with respect to particular embodiments thereof,
and reference will be made to the drawings in which Iike numbers designate
like parts and in which: 5 FIG. 1 is a prior art block diagram view of the
typical use of 3D content, FIG. 2 is a prior art VRML representation of a
box; FIG 3 is a high- level block diagram of a computer system
incorporating the method of interfacing of the present invention; FIG 4 is
a block diagram view of an embodiment of the method of 10 interfacing with
a Three-dimensional object of :he present invention and FIG. ~ is a flow
chart oz the method of interfacing with a three-dimensional object of the
present invention. DETAILED DESCRIPTION In the following description,
various embodiments of the method of the 15 present invention for
interfacing with intelligent 3D components will be provided. Alternative
embodiments of the present invention will also be provided that identify
practical applications of the present invention. Thus, while the present
invention is directed to a method of interfacing with a three-dimensional
object that is displayed, alternative embodiments implementing that method,
including an 20 apparatus, a computer system and a computer-readable
medium, are also provided to practically apply and functionally detail the
method of the present invention. It is understood, however, that the
present invention is generally directed to a method of interfacing with a
3D object that is displayed by performing the steps of defining the
three-dimensional object as a component with a component interface, 25
displaying the component interface and interfacing with the 3D object
through the component interface. The component intrinsically contains an
intelligent content.   WO 00I28478 _g 



~M~ya~oo3 PCT/US99125841 The present invention will now be described in
detail with reference to FIGS. 3  5 FIG 3 illustrates a high-level block
diagram of a computer system which is used, in one embodiment, to implement
the method of the present invention The 5 computer system 246 of FIG. 3
includes a processor 230 and memory 225. Processor 230 may contain a single
microprocessor, or may contain a plurality of microprocessors for
configuring the computer system as a mufti-processor system. Memory 225,
stares, in part, instructions and data for execution by processor 230. If
the system of the present invention is wholly or partially implemented in
~) sctiware. includine a comt~uter ~roQram. ;r ~morv -=5 ~torzs ; i:e
executahi cede when in operation. Memory ''25 may include banks of dynamic
random access memory (DRAM) as well as high speed cache memory. The system
ofFIG. 3 further includes a mass storage device 23 5, peripheral devices)
240, input devices) 255, portable storage medium drivels) 260, a 15
graphics subsystem 270 and a display 285. For purposes of simplicity, the
components shown in FIG. 3 are depicted as being connected via a single bus
280. However, the components may be connected through one or more data
transport means. For example, processor 230 and memory 225 may be connected
via a local microprocessor bus, and the mass storage device 235, peripheral
devices) 240, 20 portable storage medium drivels) 260, and graphics
subsystem 270 may be connected via one or more input/output (I/O) buses.
Mass storage device 23 5, which is typically implemented with a magnetic
disk drive or an optical disk drive, is a non-volatile storage device for
storing data and instructions for use by processor 230. In another
embodiment, mass storage device Z35 stores the 25 computer program
implementing the method of the present invention for interfacing with a
three-dimensional object for purposes of loading such program   ~ ~~y a~~a
3 W O 00128478 _g PCT/US99l25841 to memory 225. The method of the present
invention also may be stored in processor 230 Portable storage medium drive
260 operates in conjunction with a portable non-volatile storage medium,
such as a floppy disk, or other computer-readable S medium, to input and
output data and code to and from the computer system of FIG 3 In one
embodiment, the method of the present invention for interfacing with a
three-dimensional object is stored on such a portable medium, and is input
to the computer system 246 via the portable storage medium drive 260
Peripheral devices) 240 may include any type of computer support device,
such as an 10 nput,r^~anta nI:~O) :nteriace. o :~:d atiditional urcnonatitn
tc ~'.:e cor~.~~:~e: ,<w:~:n 246 For example, penpheral devices) 240 may
include a network interface card for interfacing computer system 246 to a
network, a modem, and the like. 



Input devices) 255 provide a portion of a user interface. Input devices)
255 may include an alpha-numeric keypad for inputting alpha-numeric and
other 15 key information, or a pointing device, such as a mouse, a
trackball, stylus or cursor direction keys. Such devices provide additional
means for interfacing with the three-dimensional objects in the method of
the present invention. In order to display textual and graphical
information, the computer system 246 of FIG. 3 includes graphics subsystem
270 and display 285. Display 285 may include a 20 cathode ray tube {CRT)
display, liquid crystal display (LCD), other suitable display devices, or
means for displaying, that enables a user to view a three-dimensional
object. Graphics subsystem 270 receives textual and graphical information
and processes the information for output to display 285. Display 285 can be
used to display a three-dimensional object, component interfaces and/or
display other 25 information that is part of a user interface. The display
285 provides a practical application of the method of interfacing with a
three-dimensional object of the present invention since the method of the
present invention may be directly and   WO 00I28478 -10 ~ M~y ~,ao3 PCT/U
S99125841 practically implemented through the use of the display 285. The
system 246 of FIG 3 also includes an audio system 250. In one embodiment,
audio system 250 includes a sound card that receives audio signals from a
microphone that may be found in peripherals 240. Additionally, the system
of FIG. 3 includes output 5 devices 245. Examples of suitable output
devices include speakers, printers, and the like. The devices contained in
the computer system of FIG. 3 are those typically found in general purpose
computer systems, and are intended to represent a broad category of such
computer components that are well known in the art. The system ! c"_ ~ _:.T
~ illustrates one natiorm a~n:cn can ~e ~.ae~ :er :.,racticailv ~mou;
^~e:w-_ the method of the present invention. Numerous other platforms can
also suf~'cce, such as Macintosh-based platforms available from Apple
Computer, Inc., platforms with differentbus configurations, networked
platforms, mufti-processor platforms, other personal computers,
workstations, mainframes, navigation systems, and the 15 like. Alternative
embodiments of the use of the method of the present invention in
conjunction with the computer system 246 further include using other
display means for the monitor, such as CRT display, LCD display, projection
displays, or the like. Likewise, any similar type of memory, other than
memory 225, may be 20 used. Other interface means, in addition to the
component interfaces, may also be used including alpha-numeric keypads,
other key information or any pointing devices such as a mouse, trackball,
stylus, cursor or direction key. FIG. 4 is a block diagram view of an
embodiment of the method of 



interfacing with a three-dimensional object of the present invention. In
FIG. 4, a 25 sample three-dimensional object 340 is shown to be a cube.
Such a three dimensional object is displayed in any display means,
including CRT display, LCD display, projection displays, monitors or the
Like. It is understood, however, that   WO 04/28478 -11 a M~y'~oo.3
PCT/US99/25841 the three-dimensional object to be interfaced with using the
method of the present invention may be any three-dimensional object The
three-dimensional object 340 is defined as a component using a
three-dimensional content language, such as VRNE,. 3D content 300 is the
programming language equivalent of a 3D object 5 340 viewed. By defining
the 3D object as a component, the component is treated as a simple
component, rather that a detailed object such as is used in an
objectonented description of a 3D object. In an alternative embodiment, the
3D content language is any virtual reality programming language that is
'`intelligent", that is, does not re;;uire additional sc: wtirg for content
or interfacing with applications __ ~s ar:~~.:rstooa. no~~ever, .hat ~t~.er
~ ~ ~;antent 'angua~_es may :e us: ; :~ :; :~__> as that 3D content
language intrinsically contains an '`intelligent" content, i.e., no
additional external scripting or interface scripting is required to
interface or access the 3D content. "Intelligent" 3D content is therefore
3D content that contains, intrinsically, within the language, the necessary
content to interface with a user, 15 without the need for additional
scripting. The 3D content 300 is typically prepared by a content developer
(not shown). In one embodiment, the 3D content 300 is practically
implemented in a device of the computer system 246 (FIG. 3) in, for
example, the memory 225 of the computer system of FIG. 3. It is further
understood that the 3D content 300 as well as the computer program 310, the
EAI 20 315 and the COM wrapper 320 may also all be located within the
memory. However, it is understood that the 3D content 300 may also be
stored in portions of the computer system of FIG. 3 that are capable of
containing memory such as (in FIG. 3) processor 230, mass storage device
235 and portable storage medium drivels) 260. 25 Computer program 310
contains executable software that generates the component interfaces 331,
to the 3D content 300, using the EAI 315 and COM wrapper 320 bridges. A.s
previously discussed, the computer program 310 is, in   WO 00I28478 - 12
~-M~y aoo3 PCT/US99/25841 one embodiment, located on the various storage
means of FIG 3 (e.g., memory 225, mass storage 235 or portable storage
260). In other embodiments. computer program 310 may be located on a
computer-readable medium, such as a floppy disk of other portable or
non-portable storage device In still further embodiments, 5 as discussed
below, the computer program 310 may be located on an electronic signal
transferred over a network, such as the Internet The computer program 310
generates the component interfaces 331 on a display 285 and is able to
interface mth a userlapplication developer 330, through the component
interfaces 33 l; to the 3D content 300 The 3D content 300 uses the EAI 315
-.o expose a scene Trapn :ormed cv tre 3D :on~cent ~Ot~ .o an apl:!icauor
~zve.~ee: -- . description of EAI is available in the publication
'`Ex-ternai authoring Interface", ISOlIEC 14772-1. l997 Appendix B, and is
incorporated herein by reference The COM wrapper 320, also stored in
similar locations as computer 



program 310, such as memory 225, is a universal interface that "wraps"
around the 15 computer program 310 to permit the computer program 310 to
communicate with the 3D content 300 through the EAI 315. The COM wrapper is
an industry standard found in the publication, "The Component Object Model
Specif cation," Draft Version 0.9, October 24, 1995 Microsoft Corporation
and Digital Equipment Corporation, and is incorporated herein by reference.
The 3D content 300, EAI 20 315, computer program 310 and COM wrapper 3 20
are a11 located with storage of, for example, the computer system 246 or
alternative storage devices as previously described. It is understood that
the method of interfacing with a three-dimensional device of the present
invention is practically implemented in one embodiment, in the computer
system 246, but need not necessarily be implemented in such system 25 as
long as the method steps, as claimed below, are accomplished. The component
interfaces 331 are part of the computer program 310, however are shown in
FIG. 4 as separate from computer program 310 since the   a ~r~ y Q003 WO
00128478 - 14 PCT/US99125841 interfaces 33 S permit an application
developer or user to interface with the three dimensional abject in a
manner other than the standard options listed as component interfaces
332-334, 336, 338. An extensive list of extension interfaces are provided
in the example of Table 3 . The advantage of having extension interfaces is
that the 5 application developer 330 or user is able to interface with a
three-dimensional object in a manner outside ofthe listed component
interfaces 331. It is understood, however, that additional other component
interfaces, for extending the interface with a user, may be used In use, a
3D object 340 is disp'-ived on a display means 235, such as a _ L .nenitor.
ART disniay, BCD ciisoiav, ~craen, pro~e:.~ on de~: ,c:e ~r `~ : .~te.
~.:~~;~a with the 3D object 340, the display 285 also displays the
component interfaces J31 through the use of processor 230 that executes the
computer program 310 to display the component interfaces 331. A user, or
application developer 330 who wishes to interface with the 3D object 340,
is able to choose, from the component 15 interfaces 331, which interface
(332-336, 338) the user Wishes to access. Upon choosing an interface, the
computer program interfaces with the component interfaces 331, through COM
wrapper 320. and then interfaces with the 3D content 300, through EAI 315,
to access the appropriate "intelligent" content of the 3D content 300. An
example of the 3D content 300 is shown in Table 1 below. 20 Significant
advantages exist for the method of the present invention. First, the
application developer 330 need not know VRMI, (contained in the 3D content}
and the application may easily interface with the VRML to interface with
the threedimensional object 340 to develop additional 3D applications to
the 3D object. Second, the application developer or user need not do
additional scripting in order 25 to provide additional 3D content or for
interfacing with the 3D content since the 3D content is "intelligent," that
is the 3D content, or component, intrinsically contains an intelligent
content. Thus, significant time saving occurs. Third, the   



WO 00l28478 -15 ~- r~~.y Q003 PCTlUS99/25841 embodiment of the method of
the present invention shown in FIG 4 permits a user to extend the component
interfaces as shown by the other component interfaces 33 5 A user is
therefore not limited by the "short list" of component interfaces 33 l A
further advantage of the present invention is that the three-dimensional S
object may be any object that is already defined in VRIV11. 3D content 300
and, as such, is a component to which any of the component interfaces may
apply regardless of the three-dimensional object to which an interface is
necessary Table 1 below is an example of the 3D content 300 ofFIG 4 The
example is not intended to be either a compiiable or executable program, a
complete :0 program :an<Jua~2 or ;,ontain all :he Features :isc;~ssed
~c':ve it a ~ ~ ~'.~1~CL, illustrative of the various functions and
processes implemented in the method of interfacing of the present invention
that is consistent with the principles of the above-described invention.
Table I, as well as Tables 2 and 3, are subject to copyright protection to
the extent described above in the copyright notice. 15 TABLE 1 3D
Content:PROTO SpinmngBox20[#To store any proto mfoexposedField MFStr~ng
protoInfo( "G3dBox" ]#Transfonn fields wdh default
valuesZS#IG3dTransformableObjexposedField SFVec3f center0 0 0exposedField
SFYec3f translation 0 0 0exposedField SFRotat~on rotation0 1 0
030exposedField SFVec3f scaleI11exposedField SFRotation scaleOrientat~on0 0
1 0field SFVec3f bboxCenter0 0 0field SFVec3f bboxSize -1 -!
-135#IG3dGroupevcntin MFNode addChildreneventln MFNode
removeChildrenexposedField MFNode children
[]40#Material5elds#IG3dColoredObj   WO 00I28478 - 16 exposedField SFFloat
ambirntlntenstty 0.2 exposedField SFColor dtffuseColor .8 8 8 exposedField
SFColor ettusstveColor 0 0 0 exposedFteld SFFloat shuuness 0.2 exposedField
SFColor specularColor 0 0 0 exposedFteld SFFloat transparency 0
#ImageTexture fields #IG3dTexture 1 ~ exposedFteld MFStrutg url [] field
SFBoo1 repeats TRUE field SFBooI repeatT TRCTE #textureTransform fields 15
exposedField SFVec2f crnterTexturc 0 0 axposedFteld SFFloat rotattonTexture
0 exposedFteld SFVec2f scaleTexture I 1 exposedFteld SFVec2t
transiattonTexturc 0 4 #TouchSertsor -IG3dblvusc~vents :;moSeuF:ele W~oul
en.trnz'. .._., evrn~(7ut ., ~~ool isActtve 25 eventOut SFBooI tsOver
evrntOut SFTime touchTime evrntOut SFVec3f futPotnt changed #Box fields
#lG3dBox field SFVec3f sue 2 2 2 #IG3dExtenston 3 5 exposedFteld SF$ool
anunationEnablod FALSE exposedField SFFloat arumationDuration 10 #Extenston
MetaData describing the additional Extension properties exposedField
MFString Propetitcs 40 [ "atttmationEnabled") "Enable the Animation",
"SFHooI") "anunationDuratton", "The duration ofihe attimaiton", "SFFloat" 1



45 ] { DEF TRANSFORM Transform { censer IS crnter translation IS
translation SQ rotation IS rotaiton scale IS scale scaleOnentaiion IS
scaleOrtrntation bboxCenter IS bbuxCenter bboxS~e 1S bboxSi2e 55 children [
shape { appearattce Appeat7trtce { 60 material Material { ambirntlntensity
IS ambienilntensity diffuseColor IS diffuseColor a-M~Y~oo3 PCT/US99125841
~ May ~roo 3 WO 00/28478 -I7 10 IS etntssiveColor IS emissiveColor
shtntness IS shtntness specularColor 1S specularColor transparency IS
transparency texture ImageTexture {#forsunphcny,no#MovteTextures or
PtxelTextures#we could expose the texture#node to all theseurl IS
urlrepeats IS repeatsrtpeatT IS repeatT textureTransform
TextureTransfortn{}center IS centerTexturerotauon IS rotationTexturescale
IS scaleTexturetranslauon IS iranslauonTexturc= 4npearance:omc,r, ',ox t.._
a i5 ;,. 25 TouchSensor { enabled IS enabled isAdtve IS tsAaive 3 0 tsOvcc
Is isOver touchTune IS touchTime hitPomt changed IS tutPoint changed 3 5
soup removeChildren IS removeChtldren addChtldren IS addChildren children
IS childrem o J #c6tldren } DEF TIMER TimeSensor { enabled IS
animaiionEnabled loop TRUE 45 cycleInterval IS anunationDuratton } DEF
INTERPOLATOR Ortentationlnterpolator{ #for rotation key [Q,.333333,.666667,
1} 5o keyValue [0 1 0 0,0 1 0 -2.09439,0 1 0 -4.18879,0 1 0 -6.28318J }
ROUTE TIMERfractton changed TO INTERPOLATORset fraction ROUTE
INTERPOLATORvalue_changed TO TRANSFOR~Lsct rotation } #transform 



55 }#protodefinitton PCT/US99125841 Table 2 below is an example of the comp
onent interfaces 3 31 of the present invention. The example is not intended
to be a compilable or executable program, a completed program language or
contain all the features discussed herein, but is   ~ MAC aoo3 WO 00I28478
- 18 PCT/US99/25841 illustrative of various functions and processes of the
method of the present invention. 'IfABLE 2 5 Component Interfaces: object,1
~uuid(A20A988C-B7FC-11D1-BOA6-00:~024CBE637))dual,helpslrmg("IG3dGroup
Interface"),pointer defaultfumque)nteriacc (G3dGrou~ IL'nknown[td(L),
ne~pstnngt" ~mUioa vddCtuld")]HRESULT AddChild(LPUNKNOWN pOb~);[id(2))
helpstnng("method GetChild"))20HRESCJLT GetChild(int idx, LPUNKIVOWN'
ppObl))[id(3), helpstring("method RemoveChild")jHRESLJLT RemoveChild(int
idx);[id(4), helpsttmg("method RemoveChildByRef')]2 5HRESULT
RemoveCluidByRef(LPUNKNOWN pUnk), " ",[id(5), hc3pstring( method
RemovcAllChildren )]HRESULT RemoveAllCbildren())(td(6), helps2nng("method
RenderChildren")jHRESULT RenderCtuldren(IG3dContext" pContext);[id(7),
hclpstring("method GetNumChiidrrn")]HRESULT GetNumChildren(inf" pNum); ).[
object,uuid(42D25EC0-B98F-11d1-BOA6-0OA024CBE637),3
5dual,helpslrutg("IG3dColaredObj Interface"),pomter_default(unique)
]interface IG3dColoredObj : IUnknown40[propget, id(1}, helps4-ing("property
DiguseColor")]HRESLJLT DiLfuseColor((out. retval] OLE_COLOR pVal);[propput,
id(1)) helpstnng("propetry DtffuseColor")] 45HRESULT DiffuseColor((in]
OLE_COLOR newVal); " "(prapget, td(2), helpstring( property
Ambientlntensity }]HRESULT Amb~entintens~ty([out, retval]
float'pVal),[propput) td(2), helpslnrtg("Property
Ambtentlntensity")]HRESULT Ambientintetuity((in] float newVal);$O(ProPge;
id(3), helpstting("property EmtssiveColor")] ~pVal); HRESULT
EmissiveColor([out, retval] OLE COLOR -Jpropptrt) id(3),
helpstring("property EmissiveColor")]HRESLJLT EtrussiveColor((in] OLE_COLOR
newVal);[propget, id(4}. helpstring("property Shininess")]5 SI~T
Shininess((o S reri~] float pval); ro ut, id 



IP PP ( ~ Pig( PmP~Y )]   ~~1~-y~oo3 WO 00I28478 - 19 HRESLTLT
Shuurtessl,[in] float newVal); [propget, td(5), helpsutng("property
SpecularColor")] HRESLTLT SpecularColor([out, retval] OLE_COLOR pVal))
(propput, td(3), helpstrutg("property SpecularColor")] HRESlILT
SpecularColor(jm] OLE COLOR newVai), [propget, id(6), helpsinrtg("property
Transparency")] HRESLJLT Transparency((out, retval] float pVal)) [propput)
td(6). helpstrtng("property Transparency")] HRESIJLT Transparency([in]
float newVal); 10 }. object, uutd(D 19889A0-BA67-t 1 dl-BOA6OOA024CBE637),
dual, 1 5 helpsu-utg("IG3dTr~fortnabieOb~ Interface"), pointer
default(uruque) interface IG3dTransformableOhj IUnknown i~(prapget, td(l),
helpstnngt"Property Center")]HRESL'T..T C; nten'ou4 rc;tval]
LPL'~lh,'rOVJT~ '~ V ah,~prenpuc, ~d( 1), nelpstrv~g( "oreeertv ~~~r:c
r')]~IRESUL,: Center((tnj i..~'L ::~~IO'~;v'. .:w ,;n,(td(?.),
heipstrtng("method put_Rotatton'1~HRESULT put_RotaUon(LPtINIQJOWN
pRot),jid(3), helpstnng("method get Rotation")]HRESLTL.T
get_Rotation(IG3dRotation"" pRot),[propget, td(4), helpstring("property
Scale")]3OHRESULT Scale((out) retvaiJ LPUNICNOWN pVal), " "[propput, id(4~
helpslnng( )] property ScaleHRESULT Scale([inJ LPUNKNOWN newVal);[id(5),
heipstnng("method put ScaleOrientaiton"))HRESCILT put
ScaleOnentatton(LP(JNhNOWN pRot);3 5[td(6), heipstring("meUtod
get_ScaleOnentation")] ppRot); HRESIJLT get
ScaleOrientation(IG3dRotation(propget, td(7), helpstring("property
Translation")]HRESIJLT Translation([out) retval] LPUNKNOWN "pVal),[propput,
id(7), helpstnng("property Translation")]4oHRESULTTranslation([in]
LPLTNKNOWN newVal), " "[propget, id(8), helpstring( property BBoxCenter
)JHRESLTLT BBoxCenter([out, retval] LPLJNKNO'WN "pVal);jpropput, id(8),
helpslring("property BBoxCenter")]HRESLJLT BBoxCenter([inJ LPUNICUIOWN
newVal),45IProPget, id(9), helpstring("property BBoxSize")] pVal)) HRESULT
BBoxSize([out, retvai] LPUNKNOWN(propput. id(9), helpstrutg("propertyr
BHoxSize")]HRESULT BBoxSize((inJ LPUt~IKNOWN newVal);[propget, id(10),
helpslnrtg("property ScaleFactor")]$OHRESLILT ScaleFactor([oui, retval)
LPtJNICNOWN "pVal), " "[propput, td(10), helpstring( property ScaleFador
)]HRESUi,T ScaieFactor([in] LPUNKNOWN newVal); );( 



object,uuid(889ED240-CEIS-11d1-BOA6-0OA024CBE637))dual,heipstring("IG3dText
ure Interface"))poutter default(tutique)interface IG3dTexture :
IUnknown(id(1), helps~ing("method put Center")] PCT/US99I25841   ~ May Q003
WO 00I28478 -20 HRESULT put Center(float x, float y),jtd(2),
helpsirmg("method get_Crnter")JHRESL'LT get Center(float' x, float'
yl,[propgeL td(3), helpsW ng("property Rotation")]HRESULT Rotation([out)
retval] tlcat'pVal),[propput, id(3), helpstrutg("property
Rotation")JHR.ESULT Rotauon((ut] float newVal),[td(4)) helpstnng("method
put Scale")]HRESLJLT put Scale(float x, float y),1 O(id(5),
helpstnng("method get Scale")]HRESULT get Scale(float' x, float's
y),[td(6), helpstrutg("method put Translation")]HRESULT put
Ttanslation(float x float y),(td(7), helpstrtng("method get Translation"))I
SHRESUL,T get TranslatLOn(float' ~ float" y),[~d(8), helpstruLg("method
SetTe~ctureTy~pe")JHRESULT SetTaxtureType(tnt LType),[propgcr- ~d(9),
helpstnng("property Url")]HRESLTL T Url([out, retval] BSTR'pVal), "
"lpropput. ~d(9), heinSVLng( property Url 1JHRESt "_~," t_rll(ml 'STR new';
all,;TOpgrL J(IOn, , :1I1~(~~^rs TCV RCDCdL._nRES~i_:
Ze:JeatSt[aut,:etvaij-L OL'~ ,Li,jpropput, Ld(!0), helpstrutg("propeny
RepeacS")JHRESULT Repeats([in] BOOL ncwVal),[propget, td(11),
helpstring("property RepeatT")]HRESULT RepeatT([out) retval]
BOOL'pVal),[propput, td(11), helpstrtrtg("property RepeatT")jHRESULT
RepeatT([in] BOOL newVal),[id(12)) helpstring("method
GetTextureType")]HRESULT GetTextureType(int' piType), );interface
IG3dPickable : IUnknown35 [propget, id( I ). helpstnng("property
PtckHandler")]HRESULT PickHandlrr([out, retval] LPUNF:NOWN'pVal);[propput,
id(1 ), helpsUing("property PtckHandler')jHRESULT PtckHandler([mj LPUNKNOWN
newVal);40J' [object,uutd(CCSC92C0-DDFS-11d1-BOA6-0OA024CBE637),dual,
45helpstnng("IG3dPickHandler Interface"))point default(uttique) Iinterface
IG3dPtckHandler : IUnkrtown ( ,[id(1), helpstrmg("method Onl'ick")JHRESULT
OnPick(WORD wMouseMsg) LPUNhNOWN pUtdc06~); ),[
object,55uuid(48DE9F34-DE24-11D1-A2FC-0OOOCODOSEF9),dual,helpstring("IG3dCo
lorBvr Interface").poutter default(ttnique) PCT/US99/25841 60   ~ M ~-~ ao
a 3 WO 00I28478 -21 PCT/US99125841 Table 3 below is an example of the other
component interfaces 335 of FIG 4 that enable a user to extend the
component interfaces 331 The example is not intended to be either a
compilable or executable program, a complete program language or contain
all the features discussed above. It is a VRML, illustrative of 5 the
various functions and processes implemented in the method of interfacing of
the present invention that is consistent with the principals of the
above-described invention The other component interfaces 335 gene: ally
include the following extensions' a smartproperty list, a smartpronerty, a
smartwidget, a smartfactory, a property. a propertyiist, an extension and
an eYtensionfactory, as more fully ne:w:ied in cn ; i able ~ oelow -ne use
of ahese ~xtens~ons .s .o ~rovlde acc:~: ~ r :~ .nterfaces to the
application programmer other than the component interfaces 332 



3 3 4, 3 3 6, 3 3 8, thereby making the interfaces mo re expandable. The
manner of making these extensions is detailed in Table 3. 15 TABLE 3 Other
Interfaces: 2~ // SmartView.idl : IDL source for SmartView.dll I/ // This
file will be processed by the MIDL tool to II produce the type library
(SmartView.tlb) and marshalling code. 25 unport "oa~dl.idl' ; unport
"oc~dl.~dl"; 30 ( 35 object, uuid(4EO8E3 E3-917D-11 D 1-A290-0OC04FB6CD3 5
), dual, helpstring("IMFString Interface"), pomter_default(unique) 1
interface IMFStnng : IDispatch (id(1), helpslring("method SetValue")]
HRESLJI,T SetVaiue((m] BSTR 6strNewValue, short uIndex); 40 (id(2),
helpstring("method GetCount")] HRESULT   ~ May ~o~ W0 OOI?8478 _22_
GetCount((out, retval] short' pCount), [id(3), helpstrmg("method
GetValue")] HRESULT GetValue([m] shoe ulnde:c, (out, refuel] BSTR*
pStnngOut);
o6~ect)umd(62D197A0-OABF-11D2-A291-OOC04FB6CD35),dual,helpstnng("ISmariProp
erty Interface"),10pointer default(untque) ]mtcrFace ISmartProperty :
IDispatch[id(1), heipstrtng("method GetName")]I SHRESULT GeWame([out.
refuel] BSTR* pstrPropertyName),[id(2), helpstong("method
GctDescnption")]HRESULT GctDescnpuon([out. retval] BSTR'
psVPropertyDesc),(id(3), helpstrtng("method SetValue")]HRESULT
Sot~alue([tn] VARIANTvDataValue);nd(41, helpstrtng("mehtod
GetVaiue")]=RESt_'LT, Vie:', ilue((out( `; aR~NT* pDataValucJut,ouG retvai]
anon' s::eidT~me~,m(5o, ne;psutngl' method .=:~wse")JIIRESULT Aovise([tn]
ILinknown' pSmartNottfySmk),25[id(6), helpstrittg("method
Unadvise")]HRESULT Unadvisen;(id(7), helpstrutg("method
GetFeeldType")]HRESULT GetFieldType([out,retval] short" pFieldType);[~d(8),
helpstring("method GetProperiyType")]3QHRESULT GetPropertyType([out,retval]
short pPropettyType), 3 5 object, uuid(344AC98A-EFC4-1
IDl-A291-OOC04FB6CD35), dual, helpstttng("ISmartPropertyL.tst Interface"))
potntsr_default(unique) 40 ] interface ISmartPropertyList : IDi~patch
(id(1), helpstring("method GetCount")]45HRESULT GetCount((out, refuel]
short* pl'ropertyCount); " "(id(2), helpstring( method GeWameByIndex 



)]HRESULT GetNameSyIndex((in] short slndex,[out, retvalj $STR"
pstrPropertyName);[id(3), helpstring("method GetNames")]HRESULT
GetNames((out,retval] IMFString~ ppNames);[id(4), helpsiring("method
GetDescnphon")]HRESULT GetDescnphon([in] short sindex,[out,rctval] BSTR"
pstrDescnption);(id(5), helpstring("method GetDacriptianByName")]HRESULT
GetDescriptionByName((irt] HSTR strPropettyNttme,5 5(out, refuel] BSTR'
pstrPropertyDeso);[id(6), helpstring("method GetPropetty")]HRESULT
GetProperty((in] short slndex,[out,retval] ISmartPmpetty"" ppPropetty);60de
l e e 'HRESULT G atne, tPro ame([ ] BSTR strPropettyN pertyByN[out,retval]
ISmartProperiy' pP~P~Y):[id(8), helps4~ittg("method GetPropettyl'ypo")]
PCT/US99/25841   ~ H~`~ ~oo~ WO 00/28478 - 23  HRESULT
GetPropertyType(short slndex, short'pFieIdType), r. [ object,
uu~d(744AC980-EFC4-11D1-A791-OOC04FB6CD35), dual, helpstrmg("ISmartW~dgct
Interface"), pomter_default(untque) ) ~interface ISmartWidgei : IDispaich
([td(1), helpstrmg("method Shutdown")]HRESULT Shutdown(),PropertyL~st")] ~
p~ o] 5HRESULT GGet retval fro Lgst( out Pam' [ 1ISmartPropem'List"
ppPropertyLtst);(td(3), helpstnng("method Imualize")]HRESULT
IruhahzeQ,[td(4), heipstrutg("method GctChtldCount")]2~HRESULT
GelCluldCount([out. retval] short' psCount);[idf S). ne:pstrmg("mcthed
GetCtuld")]~RLSL~T GatC;.i:~il;~ry short .arum.[uut,ren.~a~i _SmartW ogee"`
opC:u~c. . ,:get),[idf6)) aelpstnng~"me:hod ~udC;:u4')]HRESULT
AddChtld([utj BSTR strSourceUrl,[m] BSTR strDefName,[out, retvalJ
ISmartWidget*' ppCtuIdWidgct);(td(7), helpstrutg("method GetName")]HRESULT
GetName((out, retval] BSTR' pstrWidgetName);3 ~[id(8)) helpstrtng("method
GetVRMLString")]HRESULT GetVRMLSttyng([out, retvalj BSTR* pstrVRhIL);
[td(9), helpstring("method AddChild2")]HRESULT AddCtuld2((m] ISmartWidget'
pChildWidget),(id(10), helpstring("method GetProperiyByName")]3 5HR>;SULT
GetPropertyByName([in] BSTR strPrapertyName,(out,retval] ISmariProperty**
ppProperty);[id(11), heipstring("method RemoveChild")]HRESULT
RemoveCluld(short sIndex, ISmartWidget **pRemoved), 40 object,
uuid(DCCBEA22-2AEE-11D2-A298-0OC04FB6122D), dual) 45
helpstnng("ISmartFactory Interface"), pointer_default(utuque) interface
ISmartFactory : IDlspatch [id(1), helpslrutg("method
CreateBlankWorldWrdget")] HRESULT CreateBlankWorIdW~dget(( 



[out,retva!] ISmariWidget *'ppWorldWtdget); [id(2), helpstrutg("method
CreatFuldType")] HRESULT CreateFieldType([in) short sFieldType) 55
[out,retvai] IUttknown "ppNcwField); [id(3), helpstring("method
CreateSmartExtension")] HRESULT CreateSmariExtension([inJ BSTR Ipt3uid,
[out,retval] lUnkaown "pSmartEx); [id(4)) helpstring("method
CrealeStnartWidget")] 60 HRESULT CreateSmattWidget([in] BSTR bsUrt, [in]
BSTR bsDefName, [in] BSTR bdFieldValues, [out,retval] ISmartWidget
"ppNewWidget); PCTlUS99/25841   WO 00l28478 -24 typedcf (
uu~d(SC6BDSA0-E653-11 d 1-A291-OOC04FB6CD3 5)) helpstnttg("Field Type
constants") 1 ~enum {[helpstnng("Unknown Field Type")]UnknownTypc =
0)[helpstrutg("SFl3aol Field Type")]SFBoot = 1,15[helpstrmg("SFlmage Field
Type")]SFImage = 2,(helpctnng("SFTime Field Typc")]SFTtme =
3)[helpstnng("SFColor F~cld Type")]SFColor = 4,[hetpstnne("~iFColor meld
Tvpe")]'C.:~or -~~ ~su,n~~sFrloat i:~~~~ ~~,~=')J~FFioat
=6,i5[heipsu-utg("MFFloat F~eid Type")]MFFloat = 7,[helpstttng("SFInt32
Fteld Type")]SFint32 = 8,[helpsttvtg("MFInt32 Field Type")]MFInt32 =
9,(helpstring("SFl3ode Field Typa")]SFNode = 10,[helpslrittg("MFNode Fteld
Type")]MFNode = 11,(helpstnttg("SFRotation Field Type")]SFRotation =
12,[helpstnttg("MFRotation Field Tfpc"))MFRotalion =
13,{helpslring("SFStzirtg Field Type")]4~SFString =
14,[helpstring("MFStrtttg Field Type")]MFString = I5,[helpsuing("SFVec2f
Field Type")]SFVec2f = 16,45(helpstring("MFVec2f Field Type")]MFVec2f
=17)[helpstring("SFVec3f Field Type")]SFVec3f =
18,[helps1rntg("MFVec3fField Type")]MFVec3f = I9,[helpstrtng("MFTtme Field
Type")]MFTime = 20} FieldTypes; 55 ~ M~-Y Q00 3 PCT/U S99/25841 /interface
IO3dPropetiy : IUnknown TiRESLTLT Initialiu(LPLTNKNOWN pObject, BSTR
strName, BSTR strDesc,shott sType, short g3dPropld); HRESULT
ExtatsionObject([out, retval] LPUNKNOWN *pVal); HRESULT
ExtensionObjecl([in] LPUNKNOWN newVal); HRESULT
GetSttingValue(BSTR'ttewVal); HRESULT SetValue([inj VARIANT vDataValuo);
~ M ~~ ~0 0 3 WO 00I28478 -25 HRESULT GetValue([out] VARIrINT*
pDataValueQut, [out, retval] short' psFieldTvpe); HRESULT GetName([out,
retval] BSTR* pstrPropertyName); HRESULT GetDescnptton({out. retval] BSTR"
pstrPropertyDesc); HRESULT GetFteIdType([out,retval] short' pFteldType),
HRESULT GetPropertyType((out,retval] short' pPropertyType), Interface
IG3dPropertyLrst : (Unknown HRESULT GetCount([out, retval] short*
pPropertyCount); 10 HRESULT GetNameBylndex([ut] short sIndex, {out, retval]
BSTR* pstrPropertyName)) HRESULT GetDescnphon([tn] short sIndex,
[out,retvalJ BSTR' pstrDescnptton); ItRESULT GetDescripiionByNaroe(BSTR
strPropertyName, BSTR' pstrPropettyDesc), HRESUL,T GetProperty([in] short
slndex, [out,retval] IG3dPropctty"* ppProperty); HRESULT
GetProperri~HyName( BSTR strPropertyName, IG3dProperty'* ppProperry~; 1 ~
HRESULT GetPropcrtyType(shart slndex, short *pFteldType); HRESULT
AddProperiy(IG3dProper-ty* pProp); ); tntetface IG3dExunston IUnknown
HRESULT SetPropertyValueCIG3dProperty' pProp, VARL~~IT vVarInl, HRESIILT
GctPropertv'vamc~ ltWdPropetty* pProp, tl,.~['y '.;T* pVarOutl) '-IRESL ~
:' GetProo~avLrst([~~r.~ -en~all IG3dProoem~Lm- ` opProa~~t? ~.s~;, ::RLS'.
L ." ~~r3aCbiectl (om arvat] L.'~ `~'-::~OIUh' 'a V.u ~, i-IRESL'LT
G3dGbIccu[utj ~PLIVKNOW', r,.:~.vV,tl); HRESULT GetPropemByName(BSTR
svPropercyNamc, IG3dProperty"* ppProperty), J, 



inferFace IG3dExtensionFactotv ~ ILlnknown HRESULT CreateG3dExtension(CLSID
clid, BSTR bsUrl, IG3dExtenston'* ppObj); 30 }, PCT/US99125841 FIG. 5 is a
flow chart ofthe method ofthe present invention. At block 350, the first
step of the method of the present invention includes defining a 3D object 3
5 as a component with a component interface. In one embodiment, the
defining step 350 is performed in a three-dimensional content language,
such as VRML, and includes the steps of defining the component in the
three-dimensional content language and defining at least one property to
describe the component. Examples of the properties that describe the
component may be found in Table 1 which is the 40 3D content 300. The
properties, sometimes referred to as fields in VRML., generally include
color, shape, transformation, behavioral, event handling, and grouping.
Also at step 3 50 is defined at least one route to interface the component
with a second component (not shown). A second component may represent any
otherthree-dimensional object otherthanthe originalthree-dimensional object
(e.g.   WO 00l28478 -26 ~ M ~ ~ a,oo3 PCT/US99/25841 cube 340 of FIG 4) to
which a user wants to connect, or otherwise move the second component in
relation to the original component. The routes include events and actions.
An event is a message that is sent by a specific object in the 3D Content
300. An action receives that message and performs a function based the 5
event received. The route is a mechanism that connects the event to the
action. The properties and routes of the present invention are all included
in the 3D content 300 of FIG 4 (Table 1) and are considered "intelligent"
content. That is, the 3D content needs no additional scripting to define
the content or provide interlace with the 3D content Thus. the 3D content,
or V~RIv~ describing the three-dimensional :0 oo~ec~. ~ :onsidered ~
rmiliaent' ~:yilen pit :he ~. _ Jer<:es. -:~ues. _^d ~.._ ...v ~n~ are
provided within the 3D content 300 or VRlva. itself. This is unlike other
3D languages which require external scripting to create to content as well
as external scripting to interface with the 3D content or with other
applications and as such are not considered "intelligent." I S Returning to
FIG. 5, the next step 360 displays the component interfaces 331 of FIG. 4.
The display is typically done on a monitor of a computer system but may
also be displayed on any type of display means that may display a
threedimensional object. Such devices include CRT, LCD, a computer screen,
a television, a projection screen and the like, or any other display device
where 20 digitally rendered representations are presented visually. The
displaying step 360 is an important step in the practical implementation
and function of the present invention that transforms the method of the
present invention into an interfaceable means with a user. As such, the
computer program is a practical application for interfacing with a
three-dimensional object and acts as a programmed computer 25 that
functions as an interface between a user and a 3D object, without having to
know the program language, e.g. VRMI,, of the 3D content. The computer has
~ M ~-Y Q00 3 WO 00I28478 -27 PCT/US99125841 



thus, through the method of the present invention, been transformed into an
interface with complicated VRML. The next step of FIG 5 of the method of
the present invention includes interfacing with a three-dimensional object
through the component interfaces. The 5 interfacing is performed, in one
embodiment, by first providing a plurality of the component interfaces to
the user on a display and then the user selects one of the plurality ofthe
component interfaces to access the 3D intelligent content 300 (FIG 4). The
user is able to select one of the plurality of the component interfaces
Through, in one embodiment, the interface devices ofthe computer system
ofFIG :ncluaina n ~~-:na-numenc '~eypad or a ?c~ntmg uevice ;uci1 as a
mous:, trackball, stylus, cursor or direction keys The application
developer or user is thereby able to interface with the three-dimensional
object through the selected one of the plurality of component interfaces.
In another embodiment, the present invention may be implemented using 15 a
conventional general purpose computer, such as the computer system ofFIG.
3, or a specialized digital computer or microprocessor programmed according
to the teachings of the present disclosure, as will be apparent to those
skilled in computer art. Appropriate software coding can readily be
prepared by skilled programmers based on teaching of the present
disclosure, as will be apparent to those skilled in 20 the software art.
The invention may also be implemented by the preparation of the application
specific integrated circuits or by interconnecting an appropriate network
of conventional component circuits. as will be readily apparent to those
skilled in the art. In a further embodiment, the present invention also
includes a computer 25 program product which is a storage medium (media)
having instructions stored thereon/in which can be used to program a
computer to perform the method of interfacing of the present invention. The
storage medium can include, but is not   ~ ~~-~ Q003 WO 00l28478 - 28 _
PCT/US99125841 limited to, any type of disk including floppy disks, optical
disks, DVD, CD ROMs, magnetic optical disks, RAMS, EPROM, EEPROM, magnetic
or optical cards, or any type of media suitable for storing electronic
instructions. On such medium/media, the computer program, 3D content, EAI
and COM wrapper of 5 FIG. 4 may be electronically stored. Stored on any one
of the computer readable medium (media), the present invention includes
software for controlling both the hardware of the general
purpose/specialized computer or microprocessor, and for enabling the
computer ~~r microprocessor to interact with a human user or other
mechanism utilizing the 



Jesuits o~ she present invention. Such software ::zay inc:une) ~~.a s ;ot
':mitJ:_ _.. device drivers, operating systems and user applications.
Ultimately, such computer readable media further includes software for
performing the method of interfacing of the present invention as described
above. In a still further embodiment, the present invention also includes
an 15 apparatus for interfacing with a three-dimensional object that is
displayed. A three dimensional object is displayed on a monitor or other
displaying means as described above, including a CRT display, LCD display,
computer monitor, a screen, a projection device or the like. The apparatus
first includes a means for defining the three-dimensional object as a
component. Such means includes any type of disk 20 including floppy disks,
optical disks, DVD, CD ROMs, magnetic optical disks, RAMs, EPROM, EEPROM,
magnetic or optical cards, or any type of media suitable for storing
electronic instructions. The electronic instruction stored in that defining
means includes the 3D content 300, EAI 315, computer program 310 and COM
wrapper 320, in one embodiment. The apparatus further includes, in this 25
embodiment, a means for displaying the component interfaces 3 31. The means
for displaying the component interfaces is typically a monitor; however,
other displaying means may be used, including a CRT display, LCD display,
computer   WO 00/28478 - 29  ~ ~~y Q00.3 PCT/US99I25841 monitor, television
monitor, other monitors, a screen, a projection device or the like. The
apparatus of the present invention further includes a means for interfacing
with the 3D object through the component interfaces. Such interfacing 5
means includes a display means, as described above, to view the 3D object,
storage means to store the 3D content 300, EAI 3l5, computer program 310,
and COM wrapper 320 and a processor 230. In another embodiment, the
interfacing means may further include an alpha-numeric keypad for inputting
alpha-numeric and other key information, or a pointing device, such as a
mouse, a trackball, stylus, or cursor U _:rec;.:art ~ce. ~ In another
embodiment, the method of the present invention may be performed over a
data network. That is, the defining step 3 50 of FIG. 5 defines the
three-dimensional object as a component in a three-dimensional content
language, Where the component has component interfaces and intrinsically
has 15 intelligent content. The displaying step 3 60 of displaying the
component interfaces is then performed by transferring an electronic signal
over a network (e.g. a data network such as the Internet, a frame relay
network, an ATM, or even a local area network that transfers the electronic
signal over such network). The electronic signal transfers, for example,
the 3D content 300, the computer program 310, the 20 COM wrapper 320 and
the EAI 315 over the network. It is understood, however, that one or more
of these items may be transferred over the network alone, or in
conjunction, and achieve the method of the present invention as claimed
below. Once the electronic signal has been transferred over the network,
the interfacing step 370 may be performed of interfacing with the 3D object
through the 25 component interfaces using the interfacing means and
substeps of interfacing 



previously described above with regard to other embodiments. It is
important to understand that merely transferring tire computer program 310
and related items   WO 00I28478 -30 a~ t~ ~~ Q003 PCT/US99/25841 over a
network, rather than as part of a computer system, such as shown in FIG. 3,
does not avoid the scope of the present invention as claimed below.
Obviously, numerous modification and variations of the present invention
are possible in light of the above teachings. It is therefore to be
understood that within the scope of the attended claims, the invention may
be practiced otherwise than specifically described herein.   W O 00I28478
-31  CLAIMS What is claimed is. ~ M~--y aroo3 PCT/US99125841 1 A method of
interfacing with a three-dimensional object that is displayed, 5 said
method comprising the steps of: defining said three-dimensional object as a
component with a component interface, said component intrinsically
containing an intelligent content, displaying said component interface; and
:nte:-fac:n~ wrath said -hree-dimensional ;biec; ~hrou~h said ccmo~ :ent
~nte~ace 2. The method of claim 1, wherein said defining step further
comprises the steps of: 15 defining said component in a three-dimensional
content language, defining an at least one property to describe said
component; and defining an at least one route to interface said component
with a second component, so that said at least one property and said at
least one 



route comprise a portion of said intelligent content. 20 3. The method of
claim 2, wherein said three-dimensional content language is a virtual
reality modeling language. 4. The method of claim 2, wherein said at least
one property is selected 25 from the group consisting of color, shape,
transformation, behavioral, event handling and grouping.   WO 00/28478 -32
~ r~~-e003 PCT/US99I25841 5. The method of claim 2, wherein said at least
one route is selected from the group consisting of event and action as an
event model for the component. 5 6. The method of claim 1, wherein said
component interface is selected from the group consisting of group,
pickable, transformable, colorable and texture. 7 The method of claim ? ,
wherein said component interface is selected from :he group _ons;stir.~~ ~:
a ~:~nar-~rcper~ .~t, _ s;;:.. ~.;:,. ~. , smarzwidget, a smartfactory, a
property, a propertylist, an extension and an extensionfactory. 8. The
method of claim l; wherein said displaying step further comprises the 15
step of displaying said component interface on a cathode ray tube display.
9 The method of claim 1, wherein said interfacing step further comprises
the steps of: providing a plurality of component interfaces; 20 selecting
one of said plurality of component interfaces to access said intelligent
content; and interfacing with said three-dimensional object through said
selecting one of said plurality of component interfaces. 25 10. An
apparatus for interfacing with a three-dimensional object that is
displayed, comprising:   WO 00I28478 ~ ~.q-~ ~0 0 3 PCT/US99/25841 - 33
means for defining said three-dimensional object as a component with a 



component interface, said component intrinsically containing an intelligent
content; means for displaying said component interface; and 5 means for
interfacing with said three-dimensional object through said component
interface. 11 The apparatus of claim 10, wherein said defining means
further comprises a computer readable medium having a computer program
stored therein .0 12 The apparatus of claim 10, wherein said aisplaying
means further comprises a cathode ray tube display. 13. The apparatus of
claim 11, wherein said computer program is written in 15 a virtual reality
modeling language. 14. A computer system for interfacing with a
three-dimensional object that is displayed, comprising: a means for
displaying said three-dimensional object; 20 a memory for storing a
computer program for interfacing with a threedimensionai object displayed
on said displaying means, said computer program executed to perform the
steps of: defining said three-dimensional object as a component with a
component interface, said component intrinsically 25 containing an
intelligent content; displaying said component interface on said displaying
means; and   WO 00/28478 ~ M~-~~oo ~ f'CT/US99/25841 -34 interfacing with
said three-dimensional object through said component interface; and a
processor for executing said computer program in conjunction with said
morvtor. 5 15. The computer system of claim 14, wherein said defining step
further compzises the steps o defining said component in a
three-dimensional content language, defining an at least one property to
describe said component; and ;0 defincng an at (east one -oute to ~ntertace
said component -.with z secc:~d component, so that said at least one
property and said at least one route comprise a portion of said intelligent
content. 



16. The computer system ofclaim 15. wherein said three-dimensional content
15 language is a virtual reality modeling language. 17. The computer system
of claim 14, wherein said component interface is selected from the group
consisting of group, pickable, transformable, colorable and texture. 20 18.
The computer system of claim 14, wherein said component interface is 25
selected fiom the group consisting of a smartproperty list, a
smarFproperty, a smartwidget, a smartfactory, a property, a propertylist,
an extension and an extensionfactory. 19. The computer system of claim 14,
wherein said interfacing step further comprises the steps of   WO 00/28478
- 35  providing a plurality of component interfaces; and a~ ~ ~-~ ~0 0,3
PCT/U599/25841 selecting one of said plurality of component interfaces to
access said intelligent content. 5 20. A computer readable medium having a
computer program stored thereon that, when loaded into a computer, cause
said computer to perform a function of interfacing with a three-dimensional
object displayed on said computer, said computer interfacing with said
three-dimensional object by performing the steps of: 0 de:inir, ; said
three-dimensional object as a, ~,omponent ~mth a c~mpo ;e:~t interface,
said component intrinsicaily containing an intelligent content; displaying
said component interface; and interfacing with said three-dimensional
object through said component 15 interface. 21. The computer readable
medium of claim 20, wherein said defining step further comprises the steps
of defining said component in a three-dimensional content language; 20
defining an at least one property to describe said component; and defining
an at least one route to interface said component with a second component,
so that said at least one property and said at least one route comprise a
portion of said intelligent content. 25 22. The computer readable medium of
claim 21, wherein said three 



dimensional content language is a virtual reality modeling language.   WO
00I28478 ~ r~ ~~aoo 3 PCT/US99125841 -36 23. The computer readable medium
of claim 20, wherein said component interface is selected from the group
consisting of group, pickable, transformable, colorable and texture. 5 24.
The computer readable medium of claim 20, wherein said component interface
is selected from the group consisting of a smartproperty list, a
smartproperty, a smartwidget, a smartfactory, a property, a propertylist,
an extension and an extensionfactory :0 '_'~ The cor:~^ucer :-eaCabie
meaiurr_ .;f ,laim _~?, ~.~herein said inter~~. ::~:~, ~~ep further
comprises the steps of. providing a plurality of component interfaces; and
selecting one of said plurality of component interfaces to access said
intelligent content. 15   W O 00I28478 37 d~ ~ ~-~ aroo.3 ~~~ ~~ r C
~CC~G~I CL/N ~~ PCT/US99125841 26. A method of interfacing with a
three-dimensional object that is displayed, said method comprising:
defining a three-dimensional object as a component, said component being
defined by a three-dimensional content language that includes
three-dimensional content and interfacing content, said interfacing content
being capable of interfacing with said three-dimensional content without
external interfacing scripting; and displaying a component interface, said
component interface being interactive with said 



three-dimensional content such that an application developer is capable of
interfacing with said three-dimensional object through said component
interface. 27. The method of claim 26, wherein said defining said three
dimensional object comprises: defining an at least one property to describe
said component; and defining an at least one route to interface said
component with a second component, so that said at least one property and
said at least one route comprise a portion of said interfacing content. 28.
The method of claim 27, wherein said three-dimensional content language is
a virtual reality modeling language. 29. The method of claim 27, wherein
said at least one property is selected from the group CO17S15t1I1g of
color, shape, transformation, behavioral, event handling and grouping.   WO
00I28478 38 ~M~ ovoo.3 ~~Pc.a~e~e-r~~ S~~ PCT/US99/25841 W CC~P rJS~ 30.
The method of claim 27, wherein said at least one route is selected from
the group consisting of event a.nd action as a<1 event model far the
component. 31. The method of claim 26, wherein said component interface is
selected from the group consisting of group, pickahle, transformable,
colorable and texture. 32. The method of claim 26, wherein said component
interface is selected from the group consisting of a smartproperty list, a
smartproperty, a smartwidget, a smartfactory, a property, a propertylist)
an extension and an extensionfactory. 33. The method of claim 26, wherein
said displaying said component interface comprises displaying said
component interface on a cathode ray tube display. 34. The method of claim
2G, further comprising: displaying a plurality of component interfaces;
selecting one of said plurality of component interfaces. 35. The method of
claim 26, wherein said component interface is interactive with said
three-dimensional content through said interfacing content. 36. An
apparatus for interfacing With a three-dimensional object that is
displayed, comprising: 



means for defining a three-dimensional object as a component, said
component being defined by a three-dimensional content language that
includes three-dimensional content and interfacing content, said
interfacing content being capable of interfacing with said three
dimensional content without external interfacing scripting; and rne~u~s for
displaying a component interface, said component interface being
interactive with said three-dimensional content such that an application
developer is capable of interfacing with said three-di.mEnsional object
through said component interface.   WO 00/28478 PCT/US99/25841 39 C 1`C~4~
CL~~ 37. The apparatus of claim 36, wherein said defining means comprises a
computer readable medium having a computer program stored therein. 38. The
apparatus of claim 37, wherein said computer program is written in a
virtual reality modeling language. 39. The apparatus of claim 36, wherein
said displaying means comprises a cathode ray tubc display. 40. A computer
system for interfacing with a three-dimensional object that is displayed,
comprising: a n7eatlS for displaying said three-dimensional object; a
memory for storing a computer program for interfacing with a
three-dimensional object displayed on said displaying means, said computer
program capable of: defining a three-dimensional object as a component,
said component being defined by a three-dimensional content language that
includes three-dimensional content and interfacing content) said
interfacing content being capable of interfacing with said
three-dimensional content without external interfacing scripting; and
displaying a component interface on said displaying means, said component
interface being interactive with said three-dimensional content such that
an application developer is capable of interfacing with said
three-dimensional object through said component interface; and a processor
for executing said computer program in conjunction with said monitor. 41.
'fhe computer system of claim 40, wherein said defining said
three-dimensional 



object comprises: defining an at least one property to describe said
component; and defining an at least one route to interface said component
with a second component,   WO 00I28478 PCTIUS99/25841 ~-~~c( ~o~ 4o ct_~rN
S so that said at least one property and said at least one route comprise a
portion of said interfacing content. 42. The computer system of claim 15,
wherein said three-dimensional content langual;e is a virtual reality
modeling language. 43. The computer system of claim 41, wherein said
component interface is selected from the group consisting of group,
piclcable, transformable, colorable and texture. 44. The computer system of
claim 40, wherein said component interface is selected from the group
consisting of a smartproperty list, a smartproperty, a smartwidget, a
smartfactory, a property, a propertylist, an extension and an
extensionfactory. 45. The computer system of claim 40, further comprising.
displaying a plurality of component interfaces; and selecting one of said
plurality of component interfaces. 4G. A computer readable medium having a
computer program stored thereon that, when loaded info a computer, cause
said computer to perform a function for interfacing with a
three-dimensional object displayed on said computer) said computer
interfacing with said three dimensional object by; defining a
three-dimensional object as a component, said component being defined by a
three-dimensional content language that includes three-dimensional content
and interfacing content, said interfacing content being capable of
interfacing with said three-dimensional content without extei~~al
interfacing scripting; and displaying a component interface, said component
interface being interactive with said three-dimensional content such that
an application developer is capable of interfacing with said
tluee-dimensional object through said component interface.   ~ ~ ~~pa~ dQ3
WO 00l28478 PCT/US99/25841 41 'RCw~~AfE-f~f~lP.Sffie~~' fvl~-~I 47. 'The
computer readable medium of claim 46, wherein said defining said three 



dimensional object comprises: defi7iing an at least one property to
describe said component; and defining an at least one route to interface
said component with a second component) so that said at least one property
and said at least one route comprise a portion of said interfacing content.
48. The computer readable medium of claim 47, wherein said
three-dimensional content language is a virtual reality modeling language.
49. The computer readable medium of claim 46, wherein said component
interface is selected from the group consisting of group, piclcable,
transformable, colorable and texture. 50. The computer readable medium of
claim 46, wherein said component interface is selected from the group
consisting of a smartproperty list) a smartproperty, a smartwidget, a
smartfactory, a property, a propertylist, an extension and an
extensionfactory. 51. The computer readable medium of claim 46, further
comprising: displaying a plurality of component interfaces; and selecting
one of said plurality of component interfaces. 52. A method for interfacing
with a three-dimensional object that is displayed, the method comprising:
defining a three-dimensional object as a component, the component being
defined by a three-dimensional content language that includes
three-dimensional content and interfacing content, said interfacing content
being capable of interfacing with said three-dimensional content without
external interfacing scripting; displayng a component interface, said
component interface being interactive with said three-dimensional content
such that an application developer is capable of interfacing with the   5~
~( ~ aro 0 3 WO 00I28478 PCT/US99/25841 42 ~ '~ UF2 C-~ ~ ~(f-! C 'P D~C-~/
~~ three-dunensional object through the component interface; providing a
property to describe the component; and providing a route to interface the
component with a second component. 53. The method of clam 52, wherein the
property and the route represent at least a portion of the interfacing
content. 54. The method of claim 53 wherein the route permits interfacing
the component with a second component. 55. A method for representing a
three-dimensional object as a component for interfacing with the
three-dimensional object, the method comprising: 



defu~~ng a three-dimensional object as a component, said component being
defined by a three dimensional content language that includes
three-dimensional content and interfacing content, said i nterfacing
content being capable of interfacing with said three-dimensional content
without external interfacing scripting, the component includes a property
describing the component and a route permitting interface with the
component; and displaying a component interface, said component interface
being interactive with said three-dimensional content such that an
application developer is capable of interfacing with said three-dimensional
object through said component interface. SG. A method for representing a
three-dimensional object as a component for interfacing with the
three-dimensional object, the method comprising: defining a
three-dimensional object as a component, said component being defined by a
three-dimensional content language that includes three-dimensional content
and interfacing content, said interfacing content being capable of
interfacing with said three-dimensional content w1t110L1t external
interfacing scripting, the component includes at least one property
describing the component, and at least one route permitting interface with
the component, the at least one property and the at least one route
representing at least a portion of said three-dimensional   WO 00/28478
5~~-~aro 3 PCT/US99/25841 43 ~Lf~f ~-f~T~f .~ ~~ ~~PN~~(S content; defining
a plurality of component interfaces; and displaying the component
interfaces, said component interfaces being interactive with said
three-dimensional content such that an application developer is capable of
interfacing with said tln~ee-dimensional object through said component
interfaces. 57. A method for representing a three-dimensional object as a
component far interfacing with the three-dimensional object, the method
comprising: defining a plurality of component interfaces; and defining the
three-dimensional object as a component, said component being defined by a
three-dimensional content language that includes three-dimensional content
and interfacing content, said interfacing content being capable of
interfacing with said three-dimensional content without external scripting,
said three-dimensional content comprised at least in part by a plurality of
properties and a plurality of routes, the properties describing the
component. 58. A method for interfacing with a three-dimensional object
over a network, said method comprising: definuzg 1 three-dimensional object
as a component, said component being defined by a three-dimensional content
language that includes three-dimensional content and interfacing content,
said interfacing content being capable of interfacing with said
three-dimensional content without external interfacing scripting;
transmitting at least a portion of said component aver a network; and
displaying a component interface, said component interface being
interactive with said three-dimensional content such that an application
developer is capable of interfacing with said three-dimensional object
through said component interface. 



59. The method of claim 58, wherein said transmitted portion of said
component is at least a portion of said three-dimensional content.   I~
~PLfFeEr~e~r/ S (/CC fC~tv Cc~-r h~ WO 00/28478 PCT/US99/25841 44 G0. TLie
raethod of claim 58, wherein said transmitted portion of said component is
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