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MEmOD AND APPARATUS FOR 
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COPYRIGHT NOTICE 
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A portion of the disclosure of this patent document contains material which 

is subject to copyright protection. The copyright owner has no objection to the 

facsimile reproduction by anyone of the patent document or the patent disclosure, 

10 as it appears in the Patent and Trademark Office patent file or records, but 

otherwise reserves· all copyright rights whatsoever. 

15 

BACKGROUND OF THE INVENTION 

Field Of The Invention 

The present invention relates generally to interactive multimedia, and more 

particularly, to a method and apparatus for interfilcing with intelligent three­

dimensional objects. 

Description ofRelated Art 

20 The tenn "multi 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 

25 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 
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would be rerun several times in order to fully understand the assembly process. 

However, using interactive 3D,·a user assembles the item ~d 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 objects 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 

10 interactive 3D is limited by storage. delivery and. application integration limitations 

of present- day interactive 3D. 30 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 modelisshowninpriorartFIG.1 within the dashed line 15. PriorartFIG.1 isa 

block diagram view ofa typical use of3D 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 JD content is typically written in a programming 

language known as Virtual Reality Modeling Language (''VRML"). A description 

20 ofVRML is available in the publication "The Virtual Reality Modeling Language," 

ISO/IEC 14772-1: 1997, incorporated herein by reference. A brief example of 

VRML is provided below in prior art FIG. 2. Returning to prior art FIG. 1, 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. 
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A problem with the 3D content stored as a tile 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 wishesto use the 3D content to create 

a packaged software product 70. Thus, the storage and delivery of the 3D content 

as a fi]e is a ]imitation of the file server model since application developers must 

know VRML to interact with the 3D content. 

Prior art FIG. 2 is a brief example ofVRML that demonstrates the type of 

10 understanding of VRML needed by an application developer to create an 

application that interfaces with 3D content. Prior art FIG. 2 is an example of 

VRML defining a box 110. 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 SO to use the 3D content· l O in the packaged software product 70 being 

deve1oped, the application deve1oper SO must be sufficiently familiar with VRML. 

VRML is a sophisticated programming language that many application 

developers SO may not understand. ·1n 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, VRMLhascreatedanewobjectlabeledDEFBOX_GRP. Inthenextsection 

120, the Properties 120 of the box are defined and changed. Specifically, at VRML 

line 130, the box is translated to a certain 3D coordinate ( 4 .2 1.) 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 inc1ude a shape, at VRML Jine 160, having 

the geometry of a box, at VRML line 170, and a particu1ar appearance ftom 

VRML line 180. A certain material at VRML 190 is then defined including a 
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particular color. A third section would then: create a Route 125 that would match, 

move ot ct>ordinate 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 11 Oto be defined. 

However, even if the application developer SO (FIG. 1) is somewhat 

familiar with VRML, the integration of the 3D content 1 Oto the application being 

developed by the application developer SO to create a packaged software product 

70 is very difficult due to the complexity ofVRML. An application developer must 

study the VRML to locate the 3D content needed andintegratethose fields into the 

1 O application being developed. This process is very complicated and time 

consuming. A need therefore exists for· a user to be able to quickly and easily 

access different 3D. cont~t in VRML 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 (BAI). A description ofEAI is available in 

the publication "External Authoring Inter.tace," ISO/IEC 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 :tailed since EAI, like VRML itsel( is very 

20 complicated and difficult 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 detennine 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 BAI therefore 

has application integration limitations that does not solve the need for the 



W000/28478 PCT/US99/2584J 

-5-

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 

S commercially known as ChromeffectsTM. Chromeft'ects™ 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 

HyperTextMarkUp Language (HTML) and Extensible Markup Language (XML) 

and represents JD content in a "component" model. A component model to 3D 

10 content is an evolution from the object-oriented model that has previously been 

used. The component model to 3D content treats a 30 object· as a simple 

component by exposing only a group of basic :functions to describe the 30 object. 

That is, while the object-oriented model provides to a user all 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 Chromeffects™ is that the JD content. based on IITML 

and XML, needs additional external ·scripting and interface scripting to provide the 

needed set of :functions. Thus, the JD content, created in HT.ML and XML, is not 

20 "intelligent," i.e. intrinsically contained within the JD 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, ChromeffectsT.M 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 JD content that does 

not require a user to know VRML and that does not require additional external and 

interface scripting. 
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SUMMARY OF THE INVENTION 

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 interlacing with the three­

dimensional object through the component interfaces. The component intrinsically 

contains an intelligent content. 

Thepresentinventionalsc> provides for an apparatus for interl'acingwith the 

three-dimensional object that is displayed by providing means for perfonning each 

10 step of the method described;·· 

.· Also provided herein are alternative embodiments-forihe present invention 

including a computer system for interfacing with the three-dimensional object that 

is displayed that includes a display. means, -a -memocy 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 conjunC?tionwith the 

display means. The computer program is executed to perfonn the methOd of_ 

interfacing with the three-dimensional object that is displayed; 

The present invention also- provides for a computer-readable-~um that 

has a computer program stored on the medium so that. wheil the medium is loaded 

20 onto a computer, the computer is caused to perfonn a function of interfacing with 

a three-dimensional object displayed on the computer. The c0mputer interfaces 

with the three-dimensional. object by performing the steps of defining the three­

dimensional 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. 
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BRIEF DESCRIPTION OF TIIE DRAWINGS 

The present invention will be described with- respect to particular 

embodiments thereof, and reference will be made to the drawings in which like 

numbers designate like parts and in which: 

FIG. l is a prior art block diagram view of the typical use of3D 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 interfitcing 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 the present invention; and 

FIG. S is a flow chart of the method ofinterfilcing with a three-dimensional 

object of the present invention. 

DET All.ED 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 thatidentify 

practical applications of the present invention. Thus; while the present invention 

is directed to a method of interf8cing with a three-dimensional object that is 

displaye~ alternative embodiments implementing that method, including an 

20 apparatus, a computer system and a computer-readable mediu~ 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 inter&cing with the 3D object through the 

component interface. The component intrinsically contains an intelligent content. 
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The present invention will now be described in detail with reference to FIGs. 3 · -

s. 
FIG. 3 illustrates a high-level block diagram ofa computer system which. 

is used, in one embodiment, to implementthe method of the present invention. The 

5 computer system 246 of FIG. 3 includes a ·processor 230 and memory 225. 

10 

Processor 230 may contain a single microprocessor, or may contain a plurality of 

microprocessors for configuring the computer system as a multi-processor system. 

Memory 225, stores; in part, instructions and data for execution by processor 230. 

If the system of the present invention is wholly or partially implemented in 

software, including a computer program, memory 225.storesthe executable code 

when in operation.· Meuiory 225 may include banks of dynamic random access 

memory (DRAM) as well as high speed cache memory; ·. · 

The system ofFIG. 3 furtherincludes·a mass storage device 235, peripheral 

device(s) 240, input device(s) 255, portable storage medium drive(s) 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 device(s) 240, 

20 portable storage medium drive(s) 260, and graphics ·subsystem 270 may be 

collll.ected via one or more input/output (I/O) buses. Mass storage device 235, 

which is typically implemented with a magnetic disk drive or an optical disk drive,. 

is a non-volatile storage device fot storing data and instructions for use by 

processor 230. In :another embodiment, mass storage device 235 stores the 

25 computer program implementing the method of the present invention for 

inter.ti.cing with a three-dimensional object for purposes ofloading such program 
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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 

5 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 

device(s) 240 may include any. type of computer support device, such as an 

10 input/output (1/0) interface, to add additional functionality to the computer system 

246. For example, peripheral device(s) 240 may include a network interface card 

for interfacing computer system 246 to a network, a modem, and the like. 

Input device(s) 255 provide a portion of a user interface. Input device(s) 

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 infoi"mation, 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 
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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 ofFIG. 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 

1 O of FIG. 3 illustrates one platform which can be used for practically implementing 

the method of the present invention. Numerous other platforms can also suffice, 

such as Macintosh-based platforms available from Apple Computer, Inc., platforms 

with different bus configurations, networkedplatfornis, multi-processorplatforms, 

other personal computers, workstations, mainftames, 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 
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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 

VRML. · 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 object­

oriented 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 require additional scripting for content or interfacing with applications. 

1 O It is understood, however, that other 3D content languages may be used as long 

as that 30 content language intrinsically contains an "intelligent" content, i.e., no 

. additional external scripting or interface scripting is required to interface or access 

the 30 content. "Intelligent" 3D content is therefore 30 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 30 content 300 as well as the computer program 310, the BAI 

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 ofFIG; 3 that are capable of containing memory such as 

(m FIG. 3) processor 230, mass storage device 235 and portable storage medium 

drive(s) 260. 

25 Computer program 310 contains executable software that generates the 

component interfaces 331, to the 3D content 300, using the BAI 315 and COM 

wrapper 320 bridges. As previously discussed, the computer program 310 is, in 
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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 3 I 0 may be located on an electronic 

signal transferred over a network, such as the Internet. The computer program 31 O 

generates the component interfaces 331 on a display 285 and is able to inter&.ce 

with a user/application developer 330, through the component interfaces 331, to 

the 3D content 300. The 3D content 300 uses the EAi 315 to expose a scene 

IO graph formed by the 3D· content 300 to an application developer 330. A 

description of EAi is available in the publication "External A,uthoring lnte.rfilce", 

ISO/IEC 14772-1: 1997 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 ''wrap$'' around the 

15 computer program 310 to pennit 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 Specification," 

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 320 are all 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 31 O since the 
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component inter&.ces are typically displayed in a display means 285, while the 
computer program 310 is not. The display means for displaying the component· 
interfaces 331 includes a cathode ray tube (CRT) display, liquid crystal (LCD) 
display, a monitor (such as a computer monitor), a projection screen or any other 

5 type of screen, or monitor device that visually displays the 3D object. The 
component interfkces 331 include group interface 338, pickable interface 332, 
transformable interface 333, colorable interface 334, texture interface 336 and 
other component interfaces 33 5. 

The component interfaces 331 provide the following :functions to access 
10 particular content in JD content 300. · The pickable interface 332 provide& access 

to mouse events in the 3D content 300, as such mouse events are commonly 
available in VRML. The transformable interface 333 provides access to the · 
position, scale or rotation properties of the 3D content 300; The colorable interface 
334 provides access to the color and material properties of the 3D content 300. 

15 The texture interface 336 provides access to the application of images to the 
surfil.ce of the 3D content 300. The group interface 338 provides access to the 
manipulation of the object scene graph hierarchy as is commonly known in the art. 

These component intertaces are displayed on a display for a user such as 
the application developer 330 to interface with a three-dimensional object. such as 

20 object 340 (FIG. 3). A processor 230 is used to execute the computer program 
310 in conjunction with the display 285 in order to perfonn the method of the 
present invention. It is understood that while only a limited list of component 
interfaces is descn"bed herein, component interfaces may include an unlimited 
number of interfaces that functionally descn"be a 3D object. An example of such 

25 component interfaces are provided in Table.2 below. 

The component interface 331 also includes other component interfaces 335 
which are known as extendable computer interfaces 335. The other component 
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interfilces 335 pennit an application developer or user tC> interface with the three­

dimensional object in a manner other than the standard options listed as component 

interfaces332.;.334, 336,338. Anextensivelistofextensioninterfacesareprovided · 

in the example ofTable 3. The advantage of having extension interfaces is that the 

5 application devefoper 330 or user is able to interfilce with a three-dimensional 

object in a manner outside of the listed component interraces 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 displayed on a display means 235, such as a 

1 O monitor, CRT display~ LCD dispiay, sere~ projection device or the like. Along 

with the 3D object 340, the display 285 also displays the component interfaces 331 

through the use of processor 230 that executes the computer program 310 to 

display the component intertaces 331. A user, or application developer 330 who 

wishes to interface with the 3D object 340, is able to choose, from the component 

15 inter.taces 331, which interface (332-336, 338) the user wishes to access. Upon 

choosing an interface, the computer program interfilces with the component 

interfaces 331, through COM wrapper320, 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 methC>d of the present invention. First, 

the application developer 330 need not know VRML (contained in the 3D content) 

and the application may easily interface with the VRML to interface with the three­

dimensional 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 
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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 
335. A user is therefore not limited by the "short list" of component interfaces 

331. A :further advantage of the present invention is that the three-dimensional 
5 object may be any object that is already defined in VRML 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 compilable or executable program, a complete 

1 O program language or contain all the features discussed above. It is a VRML 
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 l, as well as Tables 2 and 3, are subject to 
copyright protection to the extent described above in the copyright notice. 

15 

20 

25 

30 

JD Content: 

PR.OTO SpinningBox 
[ 
"lffo store any proto info 
exposedField MFString protoJnfo 

#IG3dTmns6mnableObj 

TABLE! 

[ "G3dBox"] 

exposedField SFVec3f llCDlcr o o o 
oxposcdPicld SFVec3f truslation O O 0 
exposedJlield SF.Rotidion rotation O 1 o O 
mrposedPiclcl SFVC!l3f -ie 11 1 
expORCIFietd SPRataticm seale<>rientation O O 1 O 
field SFVec3f llboxCcater O O 0 
field SFVec3f IJIJoxSi7.e -1 -1-1 

35 #IG3d0roup 
evCldln MFNode addClli1clren 
eveatln MFNodo mnovoa»ldrcn 
exposcdField MPNodo cbildrm [] 

40 #Material fields 
#IG3dColaredOIJj 
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exposedField smaai ~ 0.2 
oxposcdField SFColor cliflbseColi:lr . 
oxpOledField SFColor emilsiveColor 
oxposeclP'ield SFJlloat lbiainOIS 
axposcdFjcld SFColor specularColar 
exposedF'ield SF'Float tnDBplfency 

#ImaaeTnture fields 
#IG3dTnluro 
oxposedFictd MfString url 
field SF.Bool ...,-s TRUB 
field SFBooJ repca1T TRUE 

#WdureTrautom:diclda 
axpoadFidd SFVeclf centerTmure 
expondF'ield SFFloat icitationTmiblro 
exposeclF".seld SFVcc2f Sl:llloT~ 
expondF'ield SFVea2f ~Tmme 

#TOUi:hSCllllOI' 

#IG3dMouaeEwala expoMdPield . SFBoo1 Cnabled 
ovcntOut 8.FBoal .isAc:CM 
ovcntOut SFBoo! isOver 
evatOut SFl1me toudJT"Jllllt 
evcnlOat SFVco3f hitPoint_cbanged 

#Box fields 
#IG3dBox 
field SFVeo3f lize 

#IG3dExtcmioa. 
exposedpield SFBOol animalionEnabJed FALSE 
exposedField SPFloat llllimalianI>uratioa 10 

000 
0.2 
000 
0 

00 
0 
11 
00 

a 

FALSE . 

222 

"animation&iaNec, •.BnabletMAnimatian•, "SFBool'~ 
"animationl>IUaton.", ''The duration of1ha animation•, "SF'Float" 

l 

l 
{ 
DEF TRANSFORM Tnns6mn { 

center IS center 
1lwlation IS tr111111atiao 
rotation IS rotGion 
si:ale IS llClale 
sc:aleOrieatati 18 sealeOrientadon 

bboxCenter IS bbox.Cent.er 
bboxSizc IS bboxSize 

diildnm[ 
Shape{ 

appoaranllO AppeanaM;e { 
material MateriaJ { 

~IS ambientJnlcmity 
diflVseColor IS di1lbseeolor 
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cmiasiveColor IS cmiaiVllCoJor 
.shininess IS sbiDiDess 
specu1aiColar IS spoouhuColor 
trlllsparClJCy IS trampareacy 
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} 
texturo lmagcTutun { 

} 

#for simplicity, no 
#MovieTexblrel or PinlTatures 
#we oould expoae the texture 
#node to all 1hese 
vrllSurl 
tepealS IS npealS 
RpeatT JS repeatT 

texlllre'lDnsfcnn TextureTllllllform{ 
ccmtcr IS c:catcrTcxture 
rotation IS rotation'fexlure 
scale IS scaleTexture 
11'81111ation 181nnslalionTmdllnl 

} 

} 
Touch8cnsor 
( 

} 
Group 
{ 

} 

enabled IS cnablccl 
isActive 18 isAdive 
.isOwr IS iaOvcr 
tauchT'uno IS touchTimc 
hitPoint_chaaged [8 hitPoint._ohanpl 

.mnoveChildrcn IS removeChildrcn 
addautdren IS addChilclren 
c:hilclrca 18 ahildrai 

J #c1aildren 
DEF TIMER T'uneS- { 

} 

enablell IS animatiOIDEnabled 
loopTR.UB 
C)"lleJntenral IS animatioaDUlati 

DEF lNTERPOLATOR Orientationlntelatllr{ '#lforrotati.on 
kcy[0..333333,.666667.1] 
keyValue [O 100.0I0-2.011439,010-4.18879,010-6.21318) 

} . 

ROUl'E TIMERJiaction_chaaged TO INTBRPOLATOR.sel_.&action 
ROUl'E INTERPOLATOR.valuo_changed TO 'mANSFORM.sct_rotation 

}#tn&llfmm 
)tlproto de6aition 

PCT/US99/2584l 
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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 



5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

w.o 00128478 PCT/US99/2S841 

-18-

illustrative of various functions and processes of the method of the present 

invention. 

TABLE2 

Component Interfaces: · 

] 

object, 
uuid(A20A988C-.87FC-11Dl·BOA6.00A024CBE637). 
dual, 
helpslring("JG3dGmup Intcriia"), 
pointer_ ddilult(unique) 

interface IG3dGroup : IUnlcnown 
{ . 

}; 
( 

1 

[id(l), hdpstzing(''meOlod Addebild")) 
HRESULT Acfdaiild(LPUNKNOWN pObj); 

(id(2), helpstring("mcehod Gctaiild")) 
HRESULT GelChild(ialj.dx, LPUNKNOWN* ~ 

[id(3), helpslring("n1echod RanovcaaiJcl")) 
HRESULT hmowChlld(ial ich); 

(id( 4). &elpslriDg("method RanOveanlclByRet")J 
HRESULTRcmovcChildByRof(LPUNKNOWN pUnk); 

(id(:5). hclpstriag("melhod RenioveAIJCbildren")] · 
HRl!SULTRcm.oveAllaiilc 

(id(6), helpstring("mc Rcnderaiilcll"'1'')J' 
HRESULT Readel'Cllildren(iG3dConlext* pCcmtm); 

(id(7). helpstriag("mctbod GetNumChildren'')] 
HRBSULT GetNumChildren(inft jlNum); 

object, 
uuid(42InSECO-B9BF·lldl•BOA6-00A024CBE637). 
dual, . . 

holpstring("IG3dColarcclObj Illfcrtilce"}. 
pointer_deflwlt(Ulliqae} 

interface IG3clColorcdObj : 1Unlmown 
{ 

[)IJ'Oll8Ct. id(l), llolpslring("property DiflbscColor")J ... 
HRESULT D.iflbscColor([out. retval] OLE_:.COLOR otpVal); 

1propput, id(l), helpdring("pnipirty DiOiJseColor")) . 
HRESULTl>itlbscColm([in]OLE_COLORnewVal}; 

£propget, id(2). heJpsCriag("propi Aaibieiitlnteasity")] . 
HRESULT ~(out.n:ml]ftoat *pVal)> 

(propput, icl(2), helpdring("pnipeny Amblcntint&nsity")] 
liRESULT Ambimtlntensity((inJ :tloatnewVal); 

biJ'opgct. id(3), Jaclpstring("property EmiuiveCob")] 
HRESULT EmilsiveColor([out, retYal) OLE_ COLOR •pVal); 

(plopput, iclt'), helpstdng("pfoperty EmissivcCalor")] 
HRESULT EmisiiveColor((ia) OLE_ COLOR newVal); 

tpropget, id(4), belpslring("pfoperty Shinms")] 
HREsULT Shiainm((out,mwl) Jloat *pVal); 

(propput, id(4), belpstring(''property Shiainess")] 
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HRBSULT Shininaa({in] floatnewVal); 
(plopget. id(5), helpslring(''propaty SpocularColor'')] 

HRBSULTSpecularColm({out, Rtva1] OLE_COLOR *pVal); 
(prapput, id(S). hclpstring("pr SpeouWColor")] 

HRl!SULT SpeculuColm([in] OLE_ COLOR nowVal); 
fpnipget, id(6), helpabing("proJMSty Tnniparenoy")] 

HRl!SULT Tnmpmmcy((out, relYal] float *pVal): 
[propput, id(6), bitlpstring("pzopert.y Tnmsparency")J 

HRESULTTranspanmoy((in]flolllnewVal); 

objac:t, . 
uuid(D198B9.AO-BA67-lldl-BOA6-00A024CBH637), 
dual. 
belpldring{"I03c1Tnmlbnnable0bj Jnt.i:dlu:e"), 
pointcr _ dafilult(uniqu) 

interfaoe 103cffnmsfonnable0bj : IUnknown 
{ 

}; 

I 

1 

[plopget. id(l), bitlpslring("propert.y Cmt.cr")) 
HRESULT Center([out, retval] LPUNKNOWN *pVal); 

[pJUpput. id(l), helpatring("lfOPCl'l.Y Ccater")) 
llRESULT Cenm([in) LPUNICNOWN newVal); 

(id(2), .belpatring(''mothod put_ ROtatimi"}] . 
HRl!SULT put_RatatiGn(LPUNKNWN pRot); 

[id(3). belpllriDS("method get_ Rotation")] . . 
HRESULT get_Rotation(I09d&otation.** pRot); 

[propget, id(4), h~ert.y Seate")) 
HRESULT Scale([out, mval] Ll'lJNKNOWN *pVal); 

[propput, id(4), helpslring("pvy Scale")] 
HRESULT Scale([in) LPUN.KNOWN newVal); 

[id(5), hclpstring("mothod put_ScallOrientation")) 
HRESULT put_ScaleOrieatatioa(LPUNKNOWN pRot); 

[icl(6), bclpstring("mothod get_ ScaleOrientation")] 
HRESULT get_ScaleOrientatian(IG3dRolation•• ppRoi); 

[propget, id(7), be1pstring("pr Tlllllllation")) 
HRESULT Tnuslation((out, Rtval] LPUNKNOWN *pVal); 

[propput, icl(7), belp81ring("ptnty Trllillllion")] 
HRESULTTramlation([ill] I.PUN.KNOWN nowVal); 

fpropget, id(8), belpstring("property BBoxCentcr")] 
HRESULTBBoxCentll'([out,retval]LPUNKNOWN*pVal); 

(plopput, id(8). bitlpslring("proped.y BBoxCcn1m'')J 
HRESULT BBoxCenter([in) LPtJNICNOWN R8WVal); 

[propget, id(9), bdpatring(''propcrty BBoxSizo•)J 
HRESULTBBoxSize([out, relwl} LPUNKNOWN *pVal); 

[proppat. id(9). bitlpstring(''propert.y BBoxSize")] 
HRESULT BBoJCS.izc((inJ LPUNKNOWN ncwVal); 

(ptopget, icl(lO), helpatring("pr ScaleFactor")J 
HRESULT ScaleFacloJQout. ratYal) LPUNKNOWN *pVal); 

fpropput. icl(lO), belpstring("property ScaleFactor")J · 
HRESULT SoalePactoJQin) LPUNKNOWN newVal); 

objDCt. 
uuid(889ED240-CE15-lldl-BOA6.00A024CBE637). 
dual, 
helpatring(''IG3drextunt 1ntcrl'.ce''), 
pointer_ default( unique) 

interilcel03dTex1ure: IUnlcnown 
{ 

(id(l), hclpslring("mdd put_ Center")] 

PCTIUS99/25841 
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HRESULT put_Centa(tloal X. float Y); 
(id(2), helplltring("md pt.:_ Ca,ter")J ·. . . . 

HRESULTgct_~• x,float*y); 
£ptopget, id(3), helpltring("pnlerty ~")] . 

HRESULT RotatioiiQ"out, nml] float tpVal); 
[propput, id(3),~~] .. . 

HRESULT Rotati~[in] float newVal); 
{id(4),b~put_lkale")] 

HRESULTput_ScaJeOloatir,floaty); 
[id(S), hclpabiDg("melb get _Sc:alo")J 

HRESULT get_Scale(float* x, float• y); 
{id(6), belpairing('melh put_;T~")] . 

HRESULT put_Transl&ticin(float x, floaty); 
(id(7), helpstrinB("method get_ Tnmlltion")] 

HRESULT get_Trimlalian(flllat* x, float* y); . 
{id(8). helpslring("metliod setTixtUre'l)pe")] · · 

HBESULT SetTexlme'l'ype(mi iTypo); 
{JmJpget, icl(9), hclpstrjng(''pn;paty Ud")] . . 

HRESULTUrl(lout, retval] BSTR *pVal); 
[propput, icl(9); hel~plVJIC!rty.Ud")] . . 

HRESULTUrl((ili]".:asTR·nowVal); 
[propget, id(lO), htlpatriilg("pi Rtpeils9)] . . . 

HRESULTRllpea~~~JJ300L.,Val); 
(plopput. id(lO), ~Repi!atS")J . 

. HRBSULT RapeatSQili] J;IOOLllllWViil); 
[propget, id(ll), helpatring("prOperiY, Rqi~] 

. . HRBSULT R1peat'l'([out. ntval] BO()L *pVal); 
[propput, id(U), bolpatriag("prperty ~]. 

HRESULT Repat'f(fm] BOOLDewval); 
(id(l2),belp;triug("mcthod ~")l . 

HRBSULT Gef'l'extllrBTypl(mt• pi'l)pe); 

interface IG3dl'ickabl11 : Rinknown 
{ 

}; 
[ 

] 

[propget. id(l),helpstri•"rirciperlyPiddllllidla")) 
HRBStn.T~dla([~rdval]l.PUNKNOWN.,Val); 

(propput, id(l),bolpstring("Jirop ~] . 
HRESULT~dla([in] LPUNI<NOWN uwVal); 

object, 
uuid(CCSC92CO-DDFS-lldl~BOA6-00A024CBE637), 
dual, . 
helpltring("I03dPioklUndler ~), 
pointcr_ defaull(unique) 

interface IG3dPickHandler: lUnknowD 
{ 

}; 
[ 

[id(l), helpalring(''melbod ODPi~')J . 
HRESULTOaPidt(WORDwMouseMsg. LPUNKNOWN pUnk.Obj); 

object, 
uuid(48DE9F34-DE24-11Dl-A2FC-OOOOCODOSEF9), 
dual, 
helpatriDg("IG3dColorBvr lnterfilce"), 
pointcr_ de&ult(unique) 

PCT/US99/25841 
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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 generally include the following 

extensions: a smartproperty list, a smartproperty, a smartwidget, a smartfactory, 

a property, a propertylist, an extension and an extensiontactory, as more fully. 

IO detailed in the Table 3 below. The use of these extensions is to provide additional 

interfaces to the application programmer other than the component interfaces 332-

334, 336, 338, thereby making the inter&ces more expandable. The manner of 

making these extensions is detailed in Table 3. 
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TABLE3 

Other Interfaces: 

II SmartVicw.idl : IDL llOURlC for SmartViow..clll 
II 

II 'Tb»i file will be processed by the MIDL tool to 
II produce1he1MJe library (SmarlVi11W.tlb) and marshalling oode. 

import "oaidl.idl''; 
import "ocidl.idl"; 

[ 

] 

object. 
uuid(4E08E3E3-917D-11Dl-A2!il().(IOC04FB6CJ>3S), 
dual, 
belpslring("IMFSUing Jnter&ce"). 
pointer_ d.rault(unique) 

interface IMFString: IDispatc:h 
{ 

[id(l). belpstring(''method SetValue")J HRESULT 
SetValueQin) BSTll lrstrNewValuo, short uJndex); 

(id(2). belpstring("melhod GetCount")) HRBSULT 
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GetCount([out, ntvalJ shart* pCount); 
[id(3), hel~doetVatue")) HRESULT GctVahic([ai) 

short ulndex, (out, reWal] BSTR* pSlringOut); . . 
}; 
[ 

object, . 
uuid(62D197AIJ.OABF·11D2-A291-00C04FB6CD35), 
dual0 . · 
helpstring("IllmartProperty Jntcr&co"). 
pointer: cle&ulf(unique) 

J -
intr:rf.u:e ISmartPropert.y : IDDpatdi 
{ 

[id(l), holpllring(".melhod GdName")] 
HRESULT GetName([out,ntval] :QSTJl* pslrPrapertyName); 

(id(2). holpstring("mllhod Getl>eacription")] 
HRESULT Getllescription([out, ntvd] BSTR• pslrPropertyDcsc); 

[id(3).~SetVa._;")) ·' 
HRESULTSetValuc([in]VARIANT'VJ>at!'VUle); 

ruf(4>. helpslring("metbod GetVatue")J. 
HREBULTGetValue((out]VARJANT*pI>ataValueOut, 

[out, ntval] sboit• psField'l)pe); 
[id(!!). belp8lriag("me Advise")] 

HRBBVLT Advilc([in) JUnknown• pSmaitl'JotifySink); 
[id(6). blllpllrins("method Unadviie")) 

HRESULT Unadviae(); 
[acl('7). helpsli:in&("mcthocl OetP.icJdType")] 

HRBSULT GetFielcl'fype([out,ntval) abort* pYaeldType); 
[id(8). belpstring(''.melhod Getl'ropatyType")l 

HRESVLT GetProperty'l)lpe((out,mval] short* pProperty'fype); 

}; 

object, 
uuicl(344A~-EFC4-11Dl-A291-00C04FB6CD35), 

dual. 
helpatring(''ISnwtPropertyList Jnterfilce"). 
poilller_default(unique) 

[id(l), holpatling("method GeCCouat")) 
HRESULT OetCounl([out, lllMI] abort* pl'ropcrtyCouat); 

(icl(2), helplllliDg("medlod GetNameBylndeX'')l 
HRESULT OctNameByJndex(TmJ sbortslndex, · 

[out. Rt¥al] BSTR* pslrl'Rlpert,yName); 
[icl(3). holpslring("metho GetNlmes")) 

HRESULT OetNama([out,ret\181) lMFStringH ppNames); 
(id(4), helpsfrins("mecl GetDesc:riplion")) 

HRESULT OelDesc:ription([in) llho1hliadex, 
[out,retval] BSTR• pstrDescriptian); 
(id(S). holpalring("me Getl>escriptionName")] 

HRESULT GllDescriptiODByName((in) BSTI. strPiopertyName, 
[out, ntval] BSTR* pslrPmpertyl)elc); 
[id(6), ~dOetPropcdy")] 

HRESULT Getl'roperl)'([in) lbart 1Tnda, 
[out,nl'Val] ISmaatPropcrty** ppPropeaty); 
[ld(7), belp&tdng("mel Gdl'mpedyByName")) 

HRESULT OetProped.yByNune(lin] BSTR. strl'ropenyName, 
(out,reWalJ ~ ppl'IqJed:y); 
[id(8), belpstring("me GelPIOpaty'I)pe")J ' 

PCT/US99/25841 
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objecl, 
uuid(344AC980.EFC4-11Dl-A29l-OOC04FB6Cll3~), 
dual, . 

helpslring("ISmutWidgct~ 
pointer_ de&ult(unique) 

~ ISmartW"ulpt: JDisplW:h 
{ 

(id(l), hclpatring("mcdiod Shutdown")) 
HltESULT Shutdown(); 

(id(2), .hclpdring("method OclPropcrtyLisl")) 
HRESULT Octl'lopcrl.yLisl((out. ntval) 
ISmutPropeatyl.ist" ppPJoped.yl.ist); 

[id(3). hoJpslring("mcd Initializo")) 
HRESULT Initialia(); 

[id(4). helpaering("melhod OetChildCount")] 
HRESULT OclCJJildCount([out. rctval] llhmt* psCount); 

(id(~ helpdring("method GetChilcl")] 
HRESULT GctChild(("m] shod slndex. 

[out,ntval) ISmartW"utget•• ppCllildWidget); 
[id(6). helpstring("msthod AdclChild'')] 

HRP.sULT AddChild([in] B8TR strSourceUrl. 
[in) BSTllstrDefName, 
(out, ntwl) ISnwtWi.dgct"' ppChildWiclp)~ 
(id(7). helpllring("method GetName'')) 

HRESULT GdName([out, retval] BSTR.• patrWidgetNllllC); 
[id(&). b.Spslling("melhod GetVRMLS1ring'')) 

HRESULT GetVRMLS1ring([out, retvalJ BST.R.• pstrVRML); 
(id(9), hclpslring("met AddChild2")] 

HRESULT Addebildl((in] ISmartWidget• pChildWidgeL); 
[id(l 0), helpstling("metbod GetPropatyByN1111e")) 

HRESULT OetPropcrtyByName([in] BSTR. Blrl'ropertyName, 
(out,retval] JSmattPropeity*" ppPropeaty); 
[id(l l), helpslring("mctbod RcmovcChiJd")] 

HRESULT RemoveCbild(shortslndex, ISmartWiclp '"pRemoved); 
}; 

(i.d(l), helpslring(''method Crea1eBlank.WotldWidgct")] 
HRESULT CreatoB!lllkWorldWidget([ 

[out,Rtval) ISmadWidget '"PJJWorldWidget); 
[id(2), helpslrina("methocl Cieat:Ywlfi'ype")] 

HRESULT CnatoFielclTypc((in) short sFicld'l)pe, 
[out,ntval) R.1nknown •otppNewField); 
[icl(3), helpllring("methocl ~0.11.")] 

llRBSULT CreatcSmartExlccm([in] BSTR lpGuid. 
[out,ntval) IUalcnown~); . 
(id(4), helpetring{"med CnateBJnutWidgel")J 

HRESULT CreateSmartWidger([in] BSTR bsUr1, 
[in) BSTR. bsl>otName, [in) BSTR. bdF"ieldValues. 
[out,Rtval] ISmartWidget •*ppNewWidget); 

PCT/US99/25841 
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uuid(SC6BD5AO·E653-1 ldl·A291-00C04FB6CD3S), 
llelpslring("Pield Type constants'') 

[helpslrins("UField Type")) 
UnkaownTypo- 0, 
[helpslrins("8PBool Yield Type")] 
SFBoo1 =-1. 
[helpllring("SFlmap Field Type")] 
SFJmage =2, 
(he~SFfime Field Type")] 
srrime =3, 
[helpdriag("SFColor Fio1d Type")] 
SFColor •4, . 
[helpltring("Mor Field Type")) 
MFColar · - S, 
{helpslringC.'SPFl.oat Field Type")) 
SFPlaat . .· -6, . 
[bolpatring("MFFloat Fiold Type'')] 
MFFloal = 1. ' 
j;holpatriog("SPint32 Field Type")] 
SF:tnt32 .. 8, 
[holpalring("MFJnt32 Field Type")] 
MFJat32 =9, 
. {helpslring("SFNode Fiold Type")] 
SFNode -10, 
[lleJpdring("MFNode Field Type,) 
MFNode - 11, . 
l.llelpstrine("SFROtation Field 'fyp8'1)) ; 

SFRotation . = 12, . 
(llolpstring("MPRotaiian Field Typ~')] 
MFRotation . = 13, · · 
[holpslring("SFSlriiig Fiold Type")] 
SFScring = 14, 
[helpstriag("MPString Field Type")] 
MF8tring . - IS, 
[helpslring("SFVec2fFiold Type")] 

. SFVeo2f • 16, 
[helpslring("MFVec2fField Type")] 
MFVeo2f = 17, 
(.bdpatring("SFVec3fPield Type")] 
SFVec3f =18, 
[belpslring("MFVec:3f'Fiold Typ~')] 
MFVec3f = 19, 
[helpslring(''MF'f'une Field Type")] 
MFTnm -20 

} FielclTypes; 

]intcrf'ace IG3clPloperty : !Unknown 
{ 

PCT/US99/25841 

HRBSULT 1Ditiali7.e(LPUOWN pObjeot, BSTR strName. BSTR llrDcsc,abcxt sType. short g9dPropld); 
HRESULT &tmlsioaObject([out,, RlYal.J LPUNKNOWN ltpVal); 
HRBSULT ExtensionObjed((in] LPUNICNOWN newVal); 
HRBSULT GdtringValue(BSTR.* ncwVal); 
HRESULT SelValue([in] VARIANTvDataValue}. 
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HRBBULT Gc&Value([out) VARIANT*pDataValu&Out, [out, Rtval] short* psFieldType); 
HRESULT OclNaale([olit, retval] BSTR.• pstrP!OpetlyName); 
HRBSULT GetDescription((out, Rtval) BS'l'lt* pstrProperlyDeso); 
HRESULT GctP'aoldType((out,ntval] short" pPield'l)pe); 
HRESULT Odl'ropertyTypeout,retwl) lbmt• pPropertyType); 

iatafacCI IG3dPropertyLilt : IUlllcnown 
{ 

}; 
inta&ce IG3dBxt.ension : IUnlcnown 
{ 

}; 

HRESULT lleO'nJperlyVaJue(IGldPloperly* pProp. VARIANTvVarlll); 
HRESULT GetllopertyValae(IG3clPJopcaty* pProp, VARIANT* pVarOut); 
HRESULT GetllopertyList(lout, retval) IG3dPropertyListlt• ppPropertyLiat); 
HRESULT G3d0bjec:t([~ nwa1] LPUNKNOWN "pVal); 
HRBSULT G3d0bjec:t((in] LPUNKNOWN ncwVal); . 
HRBSULT Gell'ropertyByName(BSTR.strhopertyName, IG3dPropcaty*"' ppl'loperty); 

HRESULT Create03c1Extmsion(CLSID clid. BSTR bsUrL 103dExlensionH ppObJ); 

PCT/US!>9/25841 

FIG. Sis a flow chart of the method of the present invention. At block 350, 

the first step of the method of the present invention includes defining a 3D object 

35 as a component with a component interface. In one embodiment, the defining step 

350 is perfonned 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 VR.ML, 

generally include color, shape, transformation, behavioral, event handling, and 

grouping. Also at step 350 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 otherthan the original three-dimensional object (e.g. 
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cube 340 of FIG. 4) to which a u$er 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 ofFIG. 4 (Table I) 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 VRML describing the three-dimensional 

10· object, is considered ''intelligent" when all the properties, routes. and definitions 

are provided within the 3D co~t 300 or vtlML itself· ·This is unlike other 3D 

languages which require external scripting to create to content as well as external ·· 

scripting to inter.tace with the 3D content or with other applications and as mchare 

not considered "intelligent." 

15 Returning to FIG. 5, the next step 360 displays the component interfaces 

331 ofFIG. 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 three- · 

dimensional 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 ofthe present 

invention that tra.nsforllls the method of the present invention into an interfa.Ceable 

means with a user. As such, the computer programis a practical application for 

interfacing with a three-dimensional object and acts as a progra.tnmed computer 

25 that functions as an interfice between a user and a 3D object, without having to 

know the program language, e.g. VRML, of the 3D content. The computer has 
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thus, through the method of the present invention, been transformed into an 

intertace with complicated VRML. 

The next step of FIG. S of the method of the present invention includes 
interfacing with a three-dimensional object through the component interfaces. The 

S 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 of the component interD.ces 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 of the computer system ofFIG. 

10 3 including an alpha-numeric keypad or a pointing device such as a mouse, 
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 C:omputer 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 m 

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 

thereonfm which can be used to program a computer to perfonn the method of 
interfacing of the present invention. The storage medium can include, but is not 
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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 eleetronic 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 

or mi.croprocessor to interact \ivith a human user or other mechanism utilizing the 

10 results of the present invention. Such software may include, but is not limited to, 

device drivers, operating ~st~s and user applications. Ultimately, such computer 

readable media further includes softw!l(e 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 forinterfacing·with athree-dimensional object that is displayed. Athree­

dimensionaJ object is displayed on a monitor or other displaying means as descnoed 

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, BAI 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 33 l. The means for 

displaying the component inter&ces is . typically a monitor; however, other 

displaying means may be used, including a CRT display, LCD display, computer 
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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 deseribed above, to view the 3D object, storage 

means to store the 3D content 300, EAi 315, computer program 310, and COM 

wrapper 320 and a processor 230. In another embodiment, the interlacing 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 

10 direction keys. 

In another embodiment, the method of the present invention may be 

perfonned over a data network. That is, the defining step 350 ofFIG. 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 360 of displaying the component interfaces 

is then perfonned 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 BAI 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 clallned below. 

Once the electronic signal has been transferred over the network, the interfacing 

step 370 may be performed of inter&c.ing with the 3D object through the 

25 component inter&.ces using the interfacing means and substeps of interfacing 

previously described above with regard to other embodiments. It is important to 

understand that merely transferring the computer program 310 and related items 
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over a network, rather than as part of a computer syste~ 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 

5 within the scope of the attended claims, the invention may be practiced otherwise 

than specifically described herein. 
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CLAIMS 

What is claimed is: 

1. 

2. 

A method of interfacing with a three-dimensional object that is displayed, 

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 

interfacing with said three-dimensional object through said component 

interlace. 

The method of claim 1, wherein said defining step further comprises the 

steps of: 

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. 

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· 

from the group consisting of color, shape, transformation, behavioral, 

event handling and grouping. 
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s. 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. 

s 6. The method of claim I, wherein said componentinterfitce is selected from 

the group consisting of group, pickable, transformable, colorable and 

.teXture. 

7. The method of claim I, wherein said component interface is selected from 

IO the group consisting of a _smartproperty list, a smartproperty, a 

smartwidget, a smartfactory, a-property, a propertylist, an extension and 

an extensionfact<>ry. 

8. The method of claim I, 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 I, 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: 
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means for defining said three-dimensional object as a component with a 

component interfiice, said component intrinsically containing an 

intelligent content; 

means for displaying said component interface; and 

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. 

12. The apparatus of claim 10, wherein said displaying 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 inter:tacing 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 three-

25 

dimensional 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 

containing an intelligent content; 

displaying said component interface on said displaying means; 

and 
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interfacing with saicl ~dimensional object through said 

component interface; and 

a processor for executing said computer program in conjunction with said 

monitor. 

15. The computer system of claim 14, wherein said defining step further 

comprises the steps of: 

defining said component in a ~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. 

16. .·The computer system of c)aim 15, wherein said three-dimensional content 

. 15 language is a virtual reality modeling language. 

20 

25 

17. The computer system of claim 14, wherein said component interface is 

selected from the group· consisting of group, pickable, transformable, 

colorable and texture. 

18. The computer system of claim 14, wherein said component interface is 

selected :from the group consi~ of a smartproperty list, a 

smartproperty, 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: 
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providing a plurality of component interfaces; and 

selecting one of said plurality of component interfaces to access said 

intelligent content. 

S 20. A computer readable medium having a computer program stored thereon 

that, when loaded into a computer, cause said computer to perform a · 

function ofinterf8cing with a three-dimensional object displayed on said 

computer, said c0mputer interfacing with said three-dimensioital object 

by perfonning the steps of: 

10 

15 

21. 

20 

25 22. 

de.fining said three-dimensional object as a component with a component 

inter&ce, said component intrinsically containing an intelligent 

content; 

displaying said component interface; and 

interfacing with said three-dimensional object through said component 

interfilce. 

The computer readable mediwn of claim 20, wherein said defining step 

:further comprises the steps of: 

defining said component in a three-dimensional content language; 

defining an at least one property to descnoe 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. 

The computer readable medium of claim 21, wherein said three­

dimensional content language is a virtual reality modeling language. 
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23. The computer readable medium·ofclaim 20, wherein said component 

interface is selected :from the group consisting of group, pickable, 

transfonnable, 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 lis~ a 

smartproperty, a smartwidget, a smartfil.ctory, a property, a propertylist, 

an extension and an extensionfactory. 

10 25. The computer readable medium of claim 20,· wherein said interfacing step 

further comprises the steps of: 

15 

providing a plurality of component interfaces; and· 

selecting one of said plurality of component interfaces to access said 

intelligent content. 


