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of the disclosure of this patent docunment contains material which 10 is
subj ect to copyright protection The copyright owner has no objection to the
facsimle reproduction by anyone of the patent docunent or the patent

di scl osure, as it--gppears in the Patent and Trademark O fice patent file or
records, but othéP@i se reserves all copyright rights whafsoever. BACKGROUND
OF THE INVEMHMMW‘“ES Field O The Invention The pr?ﬁg//ﬂﬂl[/ﬂﬁﬂiﬂ 4rOn

rel ates gen eractive mlltinedia, and nore p i mmmto a
met hod and appatas«s for interfacing with intelligent threesgigggrnsi onal

obj ects, Description of Related Art The term"nmufti nmedia" includes many

t echnol ogi es such as video and interactive three-dinmensional ("3D")

technol ogy. Int eracti%ﬁiﬁg S i 8 é ularity due to numerous
benefits over two-di E}ﬁé% gg;i as advant ages over plain
text or video First, “tn v i 45 movie in that
interactive 3D cont al AREGoRIMENSIONALLCQNEONENIS i ve experience. That is,
3D content, used in conjunction with a conputer, enables a user to nove

obj écts on the screen and explore different spaces on the screen. A user is
abl e to independently exam Q@PYRIGHTSNOMICHander throughout a "world," i.e.
a 3D space. For exanple, a typical training video teaching a person howto
assenbl e a partportion ofijae disatyros: ofthipaters do@iment IRy engaviichwoul d be rerun
several tj i r to . 1 nder st Sse - pr Ss. However,
using i nbéegr@@tc {I {\(}eé%?%fqglg pdg%?tl%%sthﬁbﬁoggaﬁﬁce&htég}r}]&anzodgq? %‘r?géggﬁei ake the item
apart andagiiletrif ot @Bnbekydne @eihd phteHddchmeier alsspitd YisploggRss is truly
under st ood.. A second advant age of USiIPg) interactive 3D is that a user's

vi elfboi ntasst priiearsgs the Rarest yseéIradesrark Offierepethide Wfrecpedscdnt ent. Thus, a

user may rotate an object or walk around the object to change the view
angl e. Tholtreéﬁ?? regs‘ﬁvée lﬁﬁﬁ%vnaf‘%%gf\ﬁ ‘8\,\55‘)‘5%‘“1'“8{'3 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 w despread use of |10
interactive 3D is |i EINP feTHH EYIOMnd application intearation
limtati CﬁeISfOf e evnt -. day inter active 3D. 3D content, which is generally

t he progr 1 creating a 3D object, is typically stored as a
fileson a ser vk padenttimRAtiv Ri48dsiggRallyQo thtéta@iveMhifeABRY AR ON
("plug-in") over a data network, 'such’as the Internet. This nodel is known
as a fil epastequiadly, trodeanethod gathepedratus ifier intdrfacingrwish intelligent three-

dimensional objects.

Description of Related Art

20 The term “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



15 nodel is shown in prior art FIG 1 within the dashed line 15 PrPoMAY003
FIG 1 is a block diagramview of a typical use of 3D con%gnt égz Ip FI G

1, the fVPIR¥er nodel 15 includes the 3D content 10 det&l« B a
content devel oper in a programm ng | anguage. The 3D content is typically
witten in a programm ng | anguage known as Virtual Reality Modeling
Language ("VRWM."). A description 20 of VRML is available in the publication
"The Virtual Reality Mdeling Language,” SO IEC 14772-1: |997,

i ncorporated herein by reference. A brief exanple of VRWML is provided bel ow
inprior art FIG 2. Returning to prior art FIG i, the content devel oper.
prepares, in VRM., a file that contains the 3D content to be viewed. A
browser on the Internet 100 that wi shes to view the 3D content 10 uses 25 a
"plug-in" application 90 that is generally |oaded into the browser on the
Internet 100 in order to visualize the 3D content 10 stored as a file. ~
M-y~00 3 woul0 bk 2847 8evetil BAES WS08de2 58 AdlyAinderstand thepssemblii @r@®sgont ent st or ed
as a file is that such 3D content is n able to accessed a user,
such as aROXPYi LSS ‘BWra&EY/%?ﬁp%PS%@,SSEFﬁP \ '\gfétﬁ’@sangghe@r‘gﬁ‘f Ea?(ﬁﬁg'%ppl i cation
to inter a&émwgm ah@?uﬁ%ecg&h%tck%ggetﬁal GRS (Y GEeRBHLHRBaS il"@ny VRM. In
essence, the 3D content 10 witten™in VRM. i s opaque, or not accessi bl e
by the apphdecsatddori steved alpentagabiisigiitesmctive 3ld 6 thite B&’ cdewvpoint t 0 create a
packgged qftware pr oduct 7%. Thus, the stora,i;lggand delivery of the 3D
cont ent aBelaNgitp Enq user, npt thithe ARthAT of the ganiep| o TS, & BFeT MHIPIALT AR e

applicati I i I 8C I content.

Pri or artBQF%%Y‘Z%Va?EQQO%B%O %ﬁl%lygméf tf{l/%ldf%%é? ' dTemn&:?L’Q? ?gf@re@% he type of
10 under stlandiemgobiectyRiViiffees esdqiancenasapppdsedttp ovetchang bughesbjeas cr eat ean
application that interfaces with 3D content. Prior art FIG 2 is an exanple
of VRWML dé‘?‘iuﬁ’i‘tﬁéjy thg‘XSWhalt(?.cc‘Fﬁ ppides. the 3D content 10 defines the box
110 that an apgl,l Jrop,.d r k ! oraterinto a

gr aphi cal scengbgrg%%glr ?leoﬁg@l%ggk%fggﬁg@%#\%m%hgé %B%%@ %I ‘é\f 1). To

per nmia t hévapalviecatis hiccihydesressn @elivebOarddaruientoh enddamoritmanttioh® in the

packaged software product 70 being devel oped, the application devel oper 50
must be s@f PieesnéniayyneRATYS HP. WD $PniAv WhigiRA SenEraly ESpHPERIMERRg d

Cnder ot an ey ARy Efy 5 oIREY ERRGATCRR SN ICRFE Selh ARVARE . box 110
| n gener alvisuilized toxuskid By arSapplicgiahepitlg-ail’) @vpecdats hatvorlh audiRddthe0 is able to

create, change praoperties of and connect with ot her@%b'heﬁts. At section
115, VRM. Irtaet Bhis egdel inkieveabpet file ssper apdsErinesrerakphe file seRe next secti on

120, ;¢ he P i es - . : ext sect
a i AR b IS, PRt ARNATR, e 18 o T

|.) At VRWockidisgrabd QiewtdTe thsixalivse 008Dt @htém 1®. dRFIGi [y the filkrdeaidron (0 1 1
.9). At VRML |line 150, a 2 subgrou(gél abel ed Children is defined to include

a shape, arodgRM indiusies 11803 Dheantery 1thdevslanedt iy 2 gpnitgntpdsveloger YRAML |ine 170,
and & par S A ARSARATCEpd 5B, i iR Cunnt BB @ 2 VAL
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: 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.



'~ My a003 VID 001 28478 _4_ PCT/ USQ9/ 25841 particul ar color. A thigd1AY&003
section @/z(gd;shen create a Route |25 that would match, peyq;@6,490r di nate
t he box W th other objects within the graphical scene of the plugin
application (FIG 1 ). Thus, VRWM provides 3D content that contains G oups
115, Properties 120 and Routes 125 that permt the box 110 to be defined. 5
However, even if the application developer 50 (FIG 1) is sonewhat famliar
with VRWM., the integration of the 3D content 10 to the application being
devel oped by the application devel oper 50 to create a packaged software
product 70 is very difficult due to3the conplexity of VRML. An application
devel oper nmust study the VRIVLC to |ocate the 3D content needed and
integrate those fields into the ;G application opening devel oped This

process is very .onpiicateo _ . t.::,e consum ng. A need therefore exists
for a user to be able to quickly and easi l%\ access different 3D content in
"VRM 1 wi t hout AKBRERGVIUIRIE 3Theorient stered 83 f gledt thak sl 39 eoteis and

oper at! oRg: {ah o118 1 2R GAM Aker, M ANEEHRLACh SQMBEOD, U Lilies app) | catt on

i ntegration g)r ob een the an External Authoring Interface
(EAl) . Atdeseteiapupgiitatién fohhterst axhithabDeohtent He upleld suciatievaopeExt er nal

Aut horing Interface," |1SO ZEC 14772-1. 1997 Appendi x B, incorporated herein
by ref er &news VRML. nlaessanee i Ha coateak P watiemd IEMEdnpranues @y nohe appl i cati on

but has faj|l o.provide a,generic.met.hod. for.  nnevi [cation

i nt egg; r at iag%e.sg@ﬂf)y ngpgl bclaﬁ%radegrleﬁg & g&o,wx%}}eg %o L%&R?ﬁ 3% ésog'}e{‘ﬁ,gm?cg%v&er y 20

conpl i cataqficiaiped shffvitelbiodtier 0NAdRGE RO Storabe SRLHIdeD BB ddnkdht EAl 1S that

it is limted in scene graph managenent. That is, EAl is not able to

mai nt ai n adiarfdets agimiitation of ths e perwersmpdel ginse aprdicating Jeyelopss met able to

determne_th erties of, an ghject unless the application devel oper

knows thgmgbvrrp e Iﬁ\?ﬁr.a(:tl'mtp%eyﬁgﬁﬂ?teatc)es not provide the application

devel oper Wi t IPriohert @G| 2 is\ brief @asigiy of VREMS daedenionberabs hbeypgaragups,

Properties and Routes of each object in the 3D content. EAl therefore has

applt¥ cat i oeeisineng att - riee fsan 1@pen : “fT¥€ R8ed for the
e i peisind fi YRML miceaed & Hapiees dfyeioByl e e need f h

~-M-y~, 003 MD.001 28478 -5 PCI/LS99125841 in -at Lo t n 3D content and

an appl i Cagp!x%aﬁlo%é!}aﬁdmag%cgis (%CgldJ VO ﬁe“gppr‘f’fcé‘?%gﬁ aégé‘%?%ﬁ%}ﬁﬁf’ooff user)

W shing terMI @FHAE & bk i Mo t HEFTGD2 CARBENonteht $€ aOMEs BedidRSad tis@l Uution to

this application integration pr obl_em has been attenpted by M crosoft

Cor por at i amapplicated developenddhvandd wnshi to incosperdigdntos: grephieal séamela3 known as

Chr omef f ect ST, roneffectsTM i, s ihteractive nedjia technol ogy that is

i nt ended R% P%Pg@(@gﬁé" ‘ﬁ%ﬂei"t’?d‘é‘i’igﬁp@k}or@a#@epe&fw {nhteearpggfait\?g nedi a for

t he 1knt er pRtlop&d0de skd MR 3BRBhicAAT O BIthe phékapdiioivatspiving 70asmg on Hyper Text
Mar kup Language (HTM.) and Extensible rkup Language (XlvliL) and

r epr esent éevebped titeapplidation devebopeo fé must prosudicienfly et VRdHel to 3D 7

content is an ti onﬁg)rhom Thﬁ obé ect -.or'{ent ed g‘% . haé nas

or Pnc~: ~I v' ~ee 1§ 2riRPhEYRASH SRPS RTINS {2584AB° LA TRHY FRPASON, 3D obj ect
as a si nphg, | GnFTY 2,3 K85QU0 i<HefiRRBhyHE W ONs to

descri be {ihgfbg%@ggjﬁggtn.gy%@g&iﬁg; q\rf\lﬁ?{}ez’?ah%&obj lecte- ori e}pntt ed nodel provides
to a userbadwtiddball®k Iafzemaalpthe bok 11 0iskwensitated ahbjert tanthe VRMLappr oach only

rovides to, the user a particular_set of : : .
Prov 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
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 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



15 functions that functionally and sinply describe the object in Br 86AYt&003
sinplify the interaction between the user and the object. A problemwth

Chr one$’' WEt®RMT8s that the 3D content, based on HTM. and R&I/USOYEHAS
additional external scripting and interface scripting to provide the needed
set of functions. Thus, the 3D content, created in HTM. and X1VLL, is not

20 "intelligent,” i.e. intrinsically contained within the 3D content, but

i nstead needs additional content scripting and interface scripting. Such
additional scripting takes nore tine and cones at a higher cost and
conplexity. Thus, ChroneffectsTMis %1 mted by the additional scripting or

"intelligence" provided by the scripting to properly integrate the 3D
content to an application. 25 A need therefore renmains to provide an
interface to 3D content that does not require a user to know VRWML and t hat
does not require additional external and interface scripting. WO 00128A78

-b SUly>ZydrdNar@olokHA thiNVEISlibANoMtd/then rede E%ﬁwsggh%%hlﬁrﬂﬂacm esent
i nvention; as described herein, provides a nethod ofinterfacing with a
t hr ee- di @AY Bhegordispiedhe barat 1 withjoshar ePisets Wi e BRRAMIRHYFIRIES t he steps

of defini e} ptiu& %%}Qgﬁ#gi%slhon%husowpgoﬁ?&s§Br’g&ggeg?ﬂmp@°\ﬁmlgs a conponent

5 interface, onponént I'n aces an en 1nterfacing with

the threeGdbumRNS5 Faperf 100tant RN 26 ket panirahedx 1 10ttebé deferd The conponent
intrinsically contains an intelligent content. The present invention also

provisdes for ahlosysper gves iff the anplisatiancdevglongr PO (HG-t hr sesomewdaski onal obj ect

that is displ.aye ravi.di ng nmea f ] h,. ep of ine

nmet hod , e sz'x’ggh%lyﬁp ( P@ggatwgrogﬁﬁﬁ%&geﬁ gé{rga{ﬂ!g\?gﬁ%ﬁ%%"g?en%ps for the
present i QYRIJeR by kNClppiiaitn Ae QBRSO Sxtle@Patitigel BéBWidGdMcW t h the

t hr ee- di nensi onal "obj ect that is displayed that includes a display neans, a

nmenory f of0stvery difficalt destp therommlogyafiViRML i 4 enpliaationglevsloper st
e O e S5 PSSR 24 P S SRR oo
The GONPULEEIRMGITRM, ScRipeMt ed Lo pakborM-tRe PRbhaekof inteffacing with
t he three-di nensional” object that is displayed. The present invention al so
provi des fconsumingmputeed thezefdehbastydor umsar hape able to quickly and easily
access different 3D content 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 (EAI). A description of EAl is available in
the publication “External Authoring Interface,” 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 failed since EAI, like VRML itself, 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 determine the properties of an
object uniess 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



has a conmputer program stored on the nmedium so that, when the rrecb-lMﬁ')égiOOB
| oaded a conputer, the conputer is caused to per tion of
i nterfaép%go%g%sh a three-di nensional abject displayed onfpte'yeﬂsggo/%épégfer. The
conmputer interfaces with the three-di mensional object by performng the
steps of defining the threedi nensi onal object as a conponent with a
conponent interface, displaying the conponent interface and interfacing

wi th the three-di nensional object through the 25 conponent interface. The
conponent intrinsically contains an intelligent content. WO 001 28478

BRI EF DESCRI PTI ON OF THE DRAW NGS asMA~~on3 PCT/ US99/ 25841 The present
invention will be described with respect to particul ar enbodi nents thereof,
and reference will be made to the drawings in which |Iike nunbers designate
li.kke parts and in which: 5 FIG 1 is a prior art block diagram view of the
typi cal use of 3D content, FIG 2 is a prior art VRW representation of a
"box; FI Gigegration hetgeen |38 epntsnb @nd darn gpelicreen Regngryeloped byt #m

i ncor por at i,ng,: od_of i f aci. . I invention; FIG4 is
a bl ock gf)‘g%rgtééﬁpg‘?%t‘%f 5H£eémés‘§‘lln§§§tﬁg?fg{er@9ﬁ%‘? ﬁ(;fjsdr'e0 ?ﬁe"&o interfacing with

a Three- di mengi 2b@ld paiiicsed soliftion6 tHiy HphcHtioh vegpaticapreidén FdsGeer is a fl ow
chart oz the nethod of interfacing with a three-di nensi onal object of the

present iatompter diy. Mberomaft Eorperstiss wf| Rydmaad; Néashiggtosvinng peedsiet i pti on,
vari 9us %g}?&%?{{ﬁ@itk%gg{\ fl% ggrrﬁ%e%gtggﬁf Cm‘ﬁ}eﬁ‘éctwh‘e?seaﬂtiméﬂx ;rhgd? for

interfacing w nmponents Wl | “be provi N ternative

embodi menédndlogy Bt RLAERIRE b MMBIdVE Bk qualily aal perfbenaptovt irehctibat identify
practical applications of the present invention. Thus, while the present
i nvent i onngdia firrtbe tiatemeb and deskiopl appliqerers: (AEPAeTaiY 1a bapadeen di nensi onal

obj ect that i | spl d, alt Y nhodi L mpl enent. t hat met hod,
i ncl udi ngﬁ?ﬁr%{j‘gﬁgﬁ%ﬁ%}“‘% iﬂﬁ < @%@%@%@@%& Mgadabl e
nmedi um  amne réﬁr%&n@rﬂyb(ﬂl@éﬁtﬁr@apEc&ﬁééxféﬁi”'Iﬁoc&PpA}boa‘rdpdnédﬂlﬂiﬁdb%ajDy detail the
met hod of the present invention. 1t is understood, however, that the

present ixuent ison vslugemaeal thy cdieckoriended mcazimdtthisd DoTvViq Atverskacing with a
3D obj ec

oD obl et Lm0 LAYSH, A PR ol 00 41 SOt Celnp (e
5L 1 0 ARSEEEAR ) S ARRLOUE Gl BB g0 ot oo
i nt el |'i gebhat sowhidathe objetn@rixdr2iBndde] pyovides 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 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 XML, 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, Chromeffects™ 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,



~M~ya~003 PCT/ US99125841 The present invention will now be descri be% L\gﬁy 003

detail with reference to FIGS. 3 5 FIG3 illustrates a high-]| evel

di agr am oV03&0Yrhut er system which is used, in one enbodi n&?’ys%gf?s?ﬂpl ement
the nethod of the present invention The 5 conputer system 246 of FIG 3

i ncl udes a processor 230 and nenory 225. Processor 230 may contain a single
m croprocessor, or may contain a plurality of m croprocessors for
configuring the conmputer systemas a nmufti-processor system Menory 225,
stares, in part, instructions and data for execution by processor 230. If
the systemof the present invention_igs wholly or partially inplenented in
~) sctiware. includine a conmt~uter ~roQam ;r ~norv -=5 ~torzs ; i:e
execut ahi cede when in operation. Menory ''25 may include banks of dynam c
random access nenory (DRAM) as well as high speed cache nmenory. The system
of FIG 3 further includes a mass storage device 23 5, peripheral devices)
240, input devices) 255, SUMMARY OR THBEINVENIION dri vel s) 260, a 15

gr aphi cs subsystem 270 .and .a di spl 85. For . purpose f simplicity, the
conponents sho qpﬁespw@ve'gtla%@sa%%%% Ty pb‘é’l’cﬁ a%@ﬁ}ﬁ)ﬁ@?@&éf‘{‘ﬁggxga si ngl e bus
280. Howevgiiy , tif}Ee-GAEAGBEN LB;P¥HhaPR SPHEL! e MBIHOY GRIRRE Y sty € data
transport neans. For exanple, processor 230 and nenory 225 nmay be connected
via a | ocadf defimingphe ¢hesaliménssonabpbijetthes masmpsetent Agengleviongoddst, peri pher al
devi ces) 240, 20 portable storage nediumdrivels) 260, .an raphi cs

subsyst em BRNaraISBlaYIEE Hitcompgnertantareses ptHie 1qt§&ﬂ%w%%f F$0 buses.
Mass stora i . i I I C ﬁw it magneti c

di sk dri Ve@@eﬂﬁ%ﬂaﬁ%@%&?o%k%%ﬁa oe%exﬁg&gf{dél%ntr \E/{g{; at’l tgﬁg?t\(gfrn g‘gaelgdevi ce for
storing datentdichn inglligeetdoateat.f or use by processor 230. In another

enbodi nent, nass storage device Z35 stores the 25 conputer program
i npl ement i ng t hEhgAsesEBEINYMtioRalsy proyishes for AR anPErasH fPUpterfaciag Pabileg with a

t hr ee- di nepsi.onal i . . i ~ ~~y a~~a
5w o 0128 3e Rl e P B PSR o breh MBS RGpE R b RBh B ey © Y 2y

i nveriti on akgsof Mayndierdsieas-ed :i n processor 230 Portable storage nmediumdrive
260 operates in conjunction with a portable non-volatile storage medi um
such as a fl opp{lsaipsrvidesihesimare aempiineeMbraiRAkIfer 15° PRSSRTGHVeRHN nput and
out put dat t from .t he. - LSy, af F one

erbodi rent MepREe pbs e Rk R R R R halsh et T

t hr ee- di mefsdigialed ahitEigtindss $AOPRY BEanSUE n@n@9ribablotingRdédmputand i s i nput
to the conputer system 246 via the portabl e storage nediumdrive 260

Per i pher al Pepgydng &3 )inteefacingayith thd thoee-dimgnsigisb objectchspiaved onguismast devi ce,
such @s an ~~an nl:=~Q .nter] -~ [ Gt | urcnonatitn
tc ~'1%: e cé)nge gﬂS@BHéglroce%ﬁf} f%.r re‘nxefﬂ%’)'q%’? C.%%%%ﬁe%?grﬁgnﬁ%g%nﬁ\gcgg}éV?tglg}é 240 may
include a darpMpeahdt The IEMpGRF Grédghmi i leRsund fa0perRMALLe mdilsd 6M 246 to a
network, a nodem and the I|1ke. o

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 object displayed on the computer. The computer 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.



| nput devices) 255 provide a portion of a user interface. |nput dg?imygy 003
255 may inclkj(;ﬁ an al pha-nuneric keypad for inputting al P@F‘/U@WSLF an

ot her 1\3/0@891 formation, or a pointing device, such as a nouse,” a

trackbal |, stylus or cursor direction keys. Such devices provide additional
means for interfacing wwth the three-dinensional objects in the nmethod of
the present invention. In order to display textual and graphical

i nformation, the conputer 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 (L@DQ), other suitable display devices, or
nmeans for displaying, that enables a user to view a three-di nensi onal

obj ect. G aphics subsystem 270 recei ves textual and graphical information
and processes the information for output to display 285. Display 285 can be
used to display a three-dinensional object, conponent interfaces and/or

di spl ay other 25 i BRIGTHPESGRIMEION OF BIE DRAWINGSr i nterface. The displ ay
285 provi des ractical application of.the nethod of interfacing with a

t hr ee- di mensi |Pf%§8i“eé‘1ve{’}$°p r‘f‘éﬁlpl?eegéf‘ﬁ“bfav‘@ﬂfi%sr?egﬁ % Pt et hod of t he
present by fithéRE B8R0 DEh dick@Edde it M maddl ORY &84 Tifhs-id WhichMine ~, ao3 PCT/ U
S99125841 practically 1 nplenmented through the use of the display 285. The
syst em 2da@nlfs dds@nadtediks paithaddideshien audi o system 250. I n one enbodi nent,

audi,o system i.ncl udes spund card t recej ves dio signals froma
ni crophone th '&d?al?é‘of%ﬁlﬁ’cﬁ %&Wﬁﬁ&&ﬁ@“ﬁ&? %ﬁcﬂf?bo?ﬁi'l“f’v’, the system
of FIG 3 inCFI@‘?ﬁis%E:HBFErt@I@ﬁlﬁ%@ﬁ%s%@ion@‘@m;es of suitable output

devi ces include speakers, printers, and the |like. The devices contained in
t he conputer Eistemadigh-icSel Bodk dagiaomse atoppipoter kystéminvdriaratgrener al  pur pose
conput er systeny, .and are [ntended to represent a broad category of such
conputertt@d%ﬁﬂﬁ@wffﬁ%lﬂg a?%le\méqspn%ﬂmmo n the art. The system! c¢"_ ~ :.T
~ ilTustrat eSFREGLL RALIQEM BERraf v of §n enBdimeRl of thd Afthg@bE vV ~mou;
N"~e:w _ the nethod of the preésent invention. Nunmerous other platfornms can
al s® suf sirecengsvicha asedviicientiosihobesed < arefeor mecraicai habl e from Appl e
Conmputer, Inc pl.atforns w Ig di fferentbus con(i)i gglr at l. ons, ngtworked
platforms, nufiF-1/PBAeYSBR Bl tae MEHIRE Of BEEF "B & S an BICC CTRMAAHBIS

wor kst at iygisy ofTBd Pkt BRentliaVi gation systens, and the 15 like. Alternative
enbodi rrentjs oof r{ﬁ@jeuse of "the method of the present invention in
conjunction with the conpDEAAIEEB{RRSCRBEPTION her i ncl ude using other

di splay neans_faqr the nonjtor,. such as CRT display, L i spl ay, projection
di spl ays, or e follawing;dessripsien, W%FWP@W@‘?S@Wmfgfgﬁgr@,t}“bt her than
menpy 2 ey : - I itd.qn to the
co%ﬁnen?j §?Sﬁterfe§§%§grﬁ§%§fn%a g{('amteg%ghlf%gﬁ% mSﬁgl‘%ﬂg?ﬁﬁHrﬁadre?b keypads,

ot her kewlienfative@hbatimernts el gresdit indghtida wiltss tepedvided thatidensiéy trackbal |,

stylus, cursor or_ direction key. FIG 4 is a b{ ock di a%r,am vi ew of an
enbodi ne®racyfal pplicatienspnd thg 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.



interfacing with a three-di nensional object of the present inven§T¢¢AglébOO£3
FIG 4, a 25 sanple three-dinensional object 340 is sho cubé.

Such a M*¥e34Bnensi onal object is displayed in any disEPC%Rﬁggﬁng

i ncl udi ng CRT display, LCD display, projection displays, nonitors or the

Li ke. It is understood, however, that WO 04/ 28478 -11 a M~y' ~00.3

PCT/ US99/ 25841 t he three-di nensional object to be interfaced with using the
nmet hod of the present invention may be any three-di nensional object The

t hr ee- di nensi onal object 340 is defined as a conponent using a

t hr ee- di nensi onal content | anguage,g such as VRNE,. 3D content 300 is the
programm ng | anguage equi val ent of a 3D object 5 340 viewed. By defining

the 3D object as a conponent, the conponent is treated as a sinple

conponent, rather that a detailed object such as is used in an

obj ectonented description of a 3D object. In an alternative enbodi nent, the
3D cont efihe prasegti tngention ailynow be destripasanidetailpyigyretarencado Figuhge that is

"intell%gent", that is, does not re;;uire additional sc: wirg for content

or interfacing with applications __ ~s ar:~~.:rstooa. no~~ever, .hat ~t~.er
~ ~ = antent FRIGURTsBPesPMgh-RvEiblodk diagram of acompagerlshabm3bhigipnt ent
| anguage intrinsically contains an ' "intelligent” content, i.e., no

addi t i onalused ineme ainbsdimient; tmpnpemént tlemhetbed elch¢ presanginventramqlihe ed t o
interface or access QQ‘% C‘%I%I(F"fgtenf. "Intell i%ezi . BCP conte 5i S therefore
3D cont efPMPHET SEBH AFROr HIG A welugss PyProGstHi A° % ALY MTRTEES t he necessary
content paydelhesIRaey Whdikind sURRS mickopribdsfitlbr hbPcdieffla bRfralgg@rt | onal
scripting. %ﬁe 3D cg}ﬁterﬁtnSOSO I smltcgl%ircal 'y prr ep’acr'ed b?/fpa r?:ogtent devel oper
(not  showijropionessoms farmbofigurigtthe donepuBdd sgsdem eha mBdEprosesporystenal | y

i npl erren&\gd in_a device of the conputer system 246lpfF|G 3),dn, for

exanpl e, MPPTHEADIPISE R REICORD FREFAIRIPE EETHBPD B ECCSSO1 335G s £ urt her
understo h as welih &sqiAsn bt Ehe®iQOr am 310, the
EAl 20 B?fgtﬁaen%gttehggfc%%l &I/(r%géﬁlgg&v%ggnrrgy al Isvo aFI be>pﬁgggat edewilt hin the
menody. Kotwewerincliding s comeeres progehnt. hatmdrhéZ3Bocontentec8@bismayeal so be

stored in portions.of the conputer systemof FLG 3 that are capable of
cont ai ni MYCHEROPSFaLQME NMggIory ni¥may “ﬁ“dﬁr@eg%gg?y“%‘fﬁ raﬁ&%@ atGrage device
235 and kﬁ%ﬁmr E i 25 Conputer program 310
cont ai nsqgir%(gg abl'e sagf \*argsgig;hh@gtgédg%aﬁéﬂ?te@%he conponent interfaces 331,
to the 3D contfhebystdof RIS hfurthBeinElAdesyrhasa stdbrd@@kevicalie perditerdir i dges. A s

previ ously di scussed, the conputer program 310 is, in W) 00l 28478 - 12
~ M-y aod3VipRsy Rbonpusdericshd 255h partaklatstonage Medinmy 4vee) ¢8Pi Bus st or age

meaps of ; gm : S Ok ; st or age
260?.§ |né§%ﬁ%§ %ﬁ%%tgmmn S.F]Xcacz)ﬁggia r pfoggg%\ggjf(g)gsﬁ%yglg@%%%ghgd on a
conput er -doapdadntshow iPIG. Sueddepicted 4slteingycodnaikedofia osihgle bpo2&abl e or
non- portabl e storage device In still further enbodi msdgts, 5 as discussed

bel ow, t HEOWRYSh hResompongRtamay be capgecisd thpugh epe rmars dataiEanseaftc si gnal
t f 310
ST L DS TS S0

generates nterfaces I"ay 'S able to

i nt er f acemidtdprateskde bl RAY Rﬁ@ﬁhﬁrbt&ﬁgeh@ﬁﬁ2353@6ri;§l’r&rabld@ﬁcé(b)32¢@”p0nent
interfaces 33 |; to the 3D content 300 The 3D content 300 uses the EAl 315
- . 028x poorablsceamgT magsium airive) GA00t rad Fmaphigs-subpsten270 maybeapl : | i cauor

~zve. ~ee: -- . i pt | f EAL | i able | i sal i
Tt or et Pt PG Pty QRS st G R ER O and 1
I ncor por ajKieh RYpitally MpIERERESCHAR a MRnI\ivE SRRYT a8 SPricaliBR dALQred in

simlar |ocations as conputer . i )
is a non-volatile storage device for 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

interfacing with a three-dimensional object for purposes of loading such program



program 310, such as nenory 225, is a universal interface that b0
around the 15 conputer program 310 to permt the conputer program 310 to
communi c3Mae00M8418 t he 3D content 300 through the EAl 315. T&d/\CCRRHhpper is
an industry standard found in the publication, "The Conponent bject Model
Specif cation," Draft Version 0.9, COctober 24, 1995 M crosoft Corporation
and Digital Equi pnent Corporation, and is incorporated herein by reference.
The 3D content 300, EAI 20 315, conputer program 310 and COM wr apper 3 20
are all |located with storage of, for exanple, the conputer system 246 or
alternative storage devices as previgusly described. It is understood that
the method of interfacing with a thrée-di nensional device of the present
invention is practically inplenmented in one enbodi nent, in the conputer
system 246, but need not necessarily be inplenented in such system 25 as

|l ong as the nethod steps, as clained bel ow, are acconplished. The conponent
i nterfaceso oy @2PartheOmethBe FANP Pr&enPinOgitdm akbOman deaitefeddfie shown in
FIG 4 as separate from conputer program 310 since the a ~r~y Q03 W
00128478 PraxwsPCctiVUsS99125841 interfaces 33 S pernit an application

devel oper or user, t.0 interface W.t e I I Qnal Lact in a
manner ot her t?{ Iﬁtalflﬁétoﬁggr?&gfu&l %%Yﬁ%étnogoHe%ag‘{szrgcog{é&%g%gﬁgﬁtp%?lﬁ@grfaces

332- 334, 33R.voBdf stéfageXieam®i “ecH hsh floppedisiensiother icBinpufeacesiablee provi ded
in the exanpl e of .Tabige 3 . The advantage of having extension interfaces is
that ¥he Snegiphitennudandeviphivfrn agdgods o anddrans thewomputerisistemfaice with a

t hr ee-di i gnal object ..in a manner ,outsi de ofi i d, C gnent

i nt erfacrenéﬁé’sg. %P png §m_§ﬂ%‘g‘re§tt g&d?eﬁ‘%é\%lﬁ PIERFEE mg%éflop i%%ﬁlgfer@?ﬁgr conponent
i nt er f acesyit Pthr@XdifRALINAI bRBctiiiBFdP&Esuoh b PoRatle BlediufBYnd® sigd I n use, a
3D object 340 is disp'-ived on a di s&!@ay means 235, such as a L .nenitor.

ART di sni &y theBCMpuicr sysicav246-+da teportpble storage madivgedrive 360e Peripheral: | ~t e,
~:~~~a wth e 3D obj ect, 340, the_.displ 285 al,so displ ays the
conponent eﬁ%&?éé@é’@%’fc_ﬁ‘ﬂ? GoyHYRH &f 698‘%8%}/6?%”@&@ g%‘fwezssﬁgtﬁ ﬁét‘mexec utes the
conpyper prear-am 34| Refth Pl AY:dlA8i HAAReReBhk- e R &Ges [ d3L:- A User, or

application devel oper 330 who wi shes to interface with the 3D object 340,
i s abl e t24$hdis exanipigpetipherd daposeh240lBay nrleds agetwosgnterfase ¢#rdi nt er f ace

(332-336, 338 %[%ﬁhe user W shes hg access. igrlpon hoosi n interface, the
conput er 65{’ CINg COMPYIEE SYSIGM AQ FR2 DEHES OCfem’@Pﬁig%el €331, through COM
wr apper 320. amﬂgﬁt'&mck@e@gs{ ﬂ*tagﬂe;@@ JHibREf SleF MNrRlE. BMt déJkepygh EAl 315,

to access the appropria ent” content of the 3D contént 300. An
exanpl e of2%%hmaBidclode e alphStimersc kéypad fominfigbhgalphdntroenic 4@ @hgni fi cant

advant ages, exi st for the nethod of the present in ion. First, the
ap\pgl iq%a'? i o‘FFy_)él @%W&rorwnﬁg&ﬂleﬂ&?’ Sk‘rﬁ]lbwp RIS a(ttagﬁﬁag\t Ifﬁtgglspﬁé"trﬁ‘g 3D content}
and the apgldcaad kﬂ}agl @ﬁh%@fcg% Bﬂd%cf‘er {REGonH FBards'T8r MRWacing Wit &lef ace with

t he threedi nensio obj ect to devel op additional 3D applications to
t he 3D obj thete-diBenstond] objleets ap el mathiodnofckbe presperinvantioserlnmedet oot do

add 1 onal JSot) PLASOLLSufeh 25 Lo BT oy 02 8l 1 ongl B GgpL ent o for
5ok O s SRS S 50 i kil | oo
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 001 28478 -15 ~- r~~.y Q003 PCTI US99/ 25841 embodi ment of the nEf MayoR 003
the present invention shown in FIG 4 permts a user to ex%%ig t§§59§ onent
i nt er f ac®O 428 Hown by the ot her conponent interfaces 33 Ueérss
therefore not Iimted by the "short list" of conponent interfaces 33 | A
further advantage of the present invention is that the three-dinensional S
obj ect may be any object that is already defined in VR V11l. 3D content 300
and, as such, is a conponent to which any of the conponent interfaces may
apply regardl ess of the three-di nensional object to which an interface is
necessary Table 1 below is an examlg of the 3D content 300 of FIG 4 The
exanple is not intended to be either a conpiiable or executable program a
conplete :0 program :an<Jua~2 or ;,ontain all :he Features :isc;~ssed
~c':veit a~~~".~1~-CL, illustrative of the various functions and
processes inplenented in the nethod of interfacing of the present invention
that is couatisslyrimplanenteditbrqughnibe pseesf thé display abbv dheewssem B4d afnvent i on.

Table 1, ] as Tabl es and 3 re subject. to copyri ght otection to
(he. ext entf IGosehp Betapavendo e 28by i GMeErRotimeg: S98% b 28050
Cont ent : PRIII(YcoR segﬁ?ﬁ‘?&%?&%i@% Rifo S¥al PFrEIC ﬂi{&%@@@ﬁﬁfh@& @eMStr ~ng

prot ol nfo( " G3dBox #Transt onn el ds™wdh default =
val uesZS#|faButl mapesiphenasd40ChAdipoaellfited dys8Rvet BIG.ckmaudes @ufmxposedFi el d

SFYec3f translatjon. 0 0 OexposedField SFRotat~on rotation0 1 0O

030ex oseo‘%"lﬁf’ﬁyﬁz&e@ﬁpl%@gﬁﬁ SRHBUIAFHICET HeILERIReak S S PIOISEE @B ent at ~on0 0
1 Ofield SRVge3f bboxCenter0 O Ofield SFVec3f bboxSize -1 -!

- 135#1 G3dG oupevcntin MFNode addChi | drenevent| n MFNode

r enoveChi | dr eneRipaizedEs @nchidddNo de comiplithr eystem of FIG. 3 are those typically

[]40#Mat er| al ('i-S,eI ds#| G3dCol or edbj WO 00l 28478 ,-, 16 exposedFi el d SFFI oat
anbi r nt | ntioHa] inygeperol pukpRss semoPBicH syStems H1d 4t PideigIreRTeset 80¥Wady nosedFi el d

SFCol or et S 1 exposedFi el d
SFCol o sperarnyaePlosthyths olHRABR LR E (BIRAR PRRLHERES e
#l mageText tr &S G ellidgadtl GadTexbu & nkncaexpasedet ehchidyFStmmtgeurdk: [] fiel d

SFBool repeats TRUE field SFBool repeatT TRCTE #textureTransformfields 15
exposedFi el fthe Prepet TRRention NHMEr QUSRI B HAEATERS SPIERISA SUIEGEat t onText ur e

e
L anat at t onasy DranpdoRERRRNEHh ARG FERPBEEORELE BB o) ¢ weou

en.trnz' . withdiffemit buscénfigurationsartworkAd plbsfernBomelvieprd Castor phaffooins t sOver

evrnt Qut SFTi ne touchTi me evrnt Qut SFVec3f futPetnt changed #Box fields

#| G3dBox f PEpHPesopalcompytess, Warkstationsameintrames BaVIgAtion syt are H1ed  SF$ool
anung.téi onEpabl od FALSE exposedFi el d SFFl oat arumationDuration 10 #Extenston
Met aDat a descri bing the additi onal Extension properties exposedField

M=String Propet attemath dmbodinhdni®éf theeastiRdnethodurakd gretdneinfantiaat i on”,
"SFHool ") "anunationDuratton”, "The duration ofihe attimaiton”, "SFFloat" 1
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. InFIG. 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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as a simple c_omponent, rather that a detailed object such as is used in an object-
onented description of a 3D object. In an alternative embodiment, the 3D content
language is any virtual reality programming language that is “intelligent”, that 1s,
does not recuire additional scripting for content or interfacing with applications

—,

LG s undersicod. however, chat other 3D content '\anguagss may °€ usel 1310 1¢

as that 3D content language intrinsically contains an “intelhgent” 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
drive(s) 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. As previously discussed, the computer program 310 is, in



55 }#protodefinitton PCT/US99125841 Table 2 below is an exanpl ergf y\,M\f Jom>
onent interfaces 3 31 of the present invention. The exanple is t 1 ntended
to be aWOMF#8bl e or executabl e program a conpl eted pr&§Fadm’Patfiliage or
contain all the features discussed herein, but is ~ MAC aoo3 WO 001 28478
- 18 PCT/ US99/ 25841 illustrative of various functions and processes of the
nmet hod of the present invention. 'IfABLE 2 5 Conponent Interfaces: object,1
~uui d( A20A988C- B7FC- 11D1- BOA6- 00: ~024CBE637) ) dual , hel psl rmg( "1 G3dG oup
Interface"), pointer defaultfunmue)nteriacc (G3dG ou~ IL' nknown[td(L),
ne~pstnngt"” ~nli oa vddCtul d")] HREsgé'][ AddChi | d( LPUNKNOWN pQb~);[1d(2))

hel pst nng(" nmet hod Get Chi | d")) 20HRE LT GetChild(int idx, LPUNKIVONN

ppol ))[i1d(3), helpstring("nethod RenoveChil d")jHRESLILT RenoveChil d(i nt
idx);[1d(4), helpsttng("mnmethod RenoveChil dByRef')]2 5HRESULT

Renoved ui dByRef (LPUNKNOWN pUnk), " ",[id(5), hc3pstring( nethod

RenovcAl loghembsdiment] HaRdloh the van@Al stérhgd sheans(9f)RIGAB 6¢.g., henpsnng( " met hod
Render Chi |l dren")j HRESULT Render Ctul dren(| G3dCont ext" pContext);[id(7),

hcl pst ri RgP Tss HOtRecas NOnET a0l sterags MBS qthertMRAKHFIH CemPISF " pNum); ). [

obj ect, uyj - BOSF- - BOAG- OC¥ 3
5dual , hel 6@#@%’%?%‘%&%5%%%%@]“ “3%3%%@5@%@% Sugh s 3OPRY que)
] i nt er f ackskloE3EER 2128 @R hon-pbiatHa s Heviepdattill futthddemboeinpsds, i ng( " property

Di guseCol or ") ] HRESLJLT Di Lf useCol or((out. retval] OLE COLOR pVal); [ propput,
i d(1) hewsgiscwsser belewpide computer psesTain Gl O ypayHreates on B elegge@s| or ( (i n]

CLE_COLOR. oy v Ld I

Ao ont | SRS peesBr VAT b LB Tt Ml PRk 310

float" pVedeherhfes eRRIdmpoh&H: doterthiek BS | ¥ taddispRiyOTBSr drid is able to interface

Anbtent I ntensity")] HRESULT Anmbientintetuity((in] float newal); $Q ProPge;

i d(3), hevigse viergpplisatpedavglopar $), virouglothe)cpmpgient ynterfRESER T to
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escription of EAT is available in the publication “External Authoring Interface”,
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 “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 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 310 since the
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Specul av&od/ma1 ] HRESLTLT Specul ar Col or ([ out, retval] OHETORBRS$Val ))
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Transparency")] HRESLJLT Transparency((out, retval] float pVal)) [ propput)
td(6). helpstrtng("property Transparency")] HRESIJLT Transparency([i n]
float newval); 10 }. object, uutd(D 19889A0-BA67-t 1 dl - BOA6OCOA024CBE637),
dual, 1 5 hel psu-utg("1G3dTr~fortngbi eCb~ Interface"), pointer

defaul t (uruque) interface | G3dTr anst or mabl eOhj | Unknown i ~(prapget, td(l),
hel pst nngt "Property Center")]HRESL' T.. T C, nten'ou4 rc;tval]

LPL' ~l h,"rOWJT~ '~ V ah, ~prenpuc, ~d( 1), nel pstrv~g( "oreeertv ~~~r:c
r')y]~IRESUL,: Center((tnj i..~"L ::~~1O0O~v'. .:w,;n, (td(?.),

hei pstrt ’ "1k L&k OMN

pROt ), j id(}?’(é’)"?{@'{ﬁg pgf?dr'i%lg( Phcl dégg{d?%&%id%g" ?ﬂ%%g%@-{ WIS

get _Rot atongrmfdr @G3aRarh 8t 0 dnidt PRat Jisplpy oeget for tidpldying Hel quetpanagy " pr operty

Scal ") ].3CHRESULT .Scal t tvai J | PUNL.CNOWN pval ), " " t, id(4~
Eg?pglt Zmlnlate fesp}%dé&‘?ﬂifg(gf:?ﬂ%@dﬁ) ; rng\é;ges@l%ﬁ" T)%j( %‘Fﬁ%&%yil_z&ﬁaﬁm r |O|)O I;Ol[Ji d( I5) (

el pst nn : C e

Sc aPeme(ﬁépa{%vfegnE Lﬁ?%ﬁ%ﬁ égﬂ%opsl? é@h%{t&cﬁ% G?Fﬁhei pstC XEPIEIST( %nr?eoljth%rd

get 5Scal winefitsateendr) hopipdRodgviceHRESKkLdllygdisplays the 3D object. The

Scal eOri entati on(1l G3dRat at.i on( pr opget d(7), hel pstring("property

Tr ans| at FSHPOPFHRRISIa¢er 5Pl dREpdg EEHH‘P[‘B{PF‘%C f%/d?‘?kall?_’f?tﬂ 388Val ) | [ pr opput ,
id(7), h r r [+ 8% el AAHRESL | atd [in]
LPLTNKNCE\%\I&?%%%Q)@E&%[ %%Eﬁgo?@?mtg%aehﬁl pSTri hg Eﬁ%ﬁf’t y BBoxCent er

) JHRESL ThiReBRoxfcasitentbffaiet 335 et val ] LPLINKNO WN "pVal ) ; j propput, id(8),

hel psl ring("property BBoxCenter")] HRESLJLT BBoxCenter ([inJ LPUNI CU O
newval ), 45| Pr &igyermpangrignteriiesspstirarayide proofod prneBoions & 14oepval )) HRESULT
BBox.Si ze( oy T8l s PUNKNOUN( p Ui 1-0() . shelpst rut g propertyr
BHoxSi ze"%’?ﬂ%ewﬁ{r“@éd%ﬁfér%rnj P RO o r%)éWaT 5T p‘r‘bpg‘éfs,[) i d( 10),

hel psl nr tgMopseopehisyin Sea b BRagit @it " JJ0$ RESL nbiseSeahaFae tcomplaaly , retval )

LPt JNI CNOWN "pVal ), " "[propput, td(10), helpstring( pr opert%/ Scal eFador

)] HRESUi 2vilejplajie PEMb (e riFansmomeninesaaqr/aP ) ; pryviges access to the

position, scale or rotation properties ofthe 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
surface 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 interfaces 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 perform the method of the
present invention. It is understood that while only a limited list of component
interfaces is described herein, component interfaces may include an unlimited
number of interfaces that functionally describe 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



obj ect , uui d( 889ED240- CEl S- 11d1- BOA6- 00A024CBE637) ) dual , hei pstri gp(wlﬁ%ﬁg
ure Interface"))poutter default(tutique)interface | CBdTexture X
| UnknowsN eiZB¥78 hel ps~i ng( " net hod put Center")] PCT/ US99IFXgausp9/25841 May Q003
WO 001 28478 -20 HRESULT put Center(float x, float y),jtd(2),
hel psirng("net hod get _Crnter")JHRESL' LT get Center(float' x, float'
yl, [ propgeL td(3), hel psWng("property Rotation")] HRESULT Rot ati on([out)
retval] tlcat'pVal),[propput, id(3), hel pstrutg("property
Rot at i on’ )JHR ESULT Rotauon((ut] float newval),[td(4)) hel pstnng("nethod
put Scal e’ )] HRESLJLT put Scal e(fl oai_ float y),1 Q(id(5),
hel pst nng(" nmet hod get Scal e")] HRESU Af get Scale(float' x, float's
y),[td(6), helpstrutg("nmethod put Transl ation")] HRESULT put
Ttansl ation(float x float y), (td(7), hel pstrt ng(" met hod get Transl ation"))l
SHRESUL, T get TranslatLOn(float' ~ float" y),[~d(8), helpstruLg("nmethod
Set Te~ct uneRcens?3 pERESHLabpBektR e RFIHRS Lbttiio ldtRl v @oEgEe- ~d(9),
heI pstnng("property Url")]JHRESLTL T Url ([ out, retvali BSTR pval ), "

"I pr opputdlmeiﬁ(@l)ilolimt m@\Vhanger cphcjpbanghesllahdaIQB{RE@ShS‘te as'compongrtri ' STR new ;
all,; TOp I On )
Ze: JeatS Ugéeséfvér’j eeéé Anl_er“ﬁnf)‘P’SE Bie“?_rﬁ’(opﬁ)%erfq’fgfﬁgﬂ‘ﬁ’t“&fi propeny
RepeacS" ;] HiRERMhIl e%?ﬁga&?(ﬁh@% \59 e%@mmg)eﬁd%e@gﬁérfacteyk%ﬂa}the
hel pstring(”property RepeatT ‘1 ESULT Repeat T([out) retval]

BOOLS pVal @p,p[lq:ntmp pietelopet(3BD) or imek prsuh;lt- rtcb driténbace patit y tiRe@-daneRsONHRESULT

o Fat P BTt SR e earonsBen piereT Tl s pndersignd. .

| G3dPi Cka&mv@ever kiRkagwase oEH%erB ?)Bner{t%terlfac)es Pebpsld e A OREdel ¥
Pt ckHandl er ") JHRESULT Pi ckHandl'r out, retval] LPUNF. NOWN pVal) ;[ propput,

id(1), h'eitlpsUsangmapbe)pgdt y Pt ckHandI er')j HRESULT Pt ckHandl er ([ nj LPUNKNOMN
newval ) ; 40J° ect t.d( CCSC92 11d OAG- 00AN 637), dual ,

45hel pst nng(" B %Rﬁa?ﬁ;!‘?cér’“ﬁ% gospa‘cY oql ayd@‘faé‘ﬁl“t’%uf%ﬁtfﬁél) linterface

| G3dRt ck re P deL PSIr thod.Onl lj,ck”) JHRESULT
onpi E"L(MB%%@ R ann L PRSI poce OJP‘% rputs TRhode Mol

obj ect, 55wuhd(e4$]]&9&844@%d1 mm&mgmwm&mg dtring(" 1 G3dCo
| orBvr Interf poutter defaul t(ttni 2 PCT/ US99/ 25841 60 ~ M~-~ ao

a 3 W0 0ot 8t 22‘13 P@W%S@Q&ﬁ%@&aﬁ%ﬁ es3thg SOBRIICE PEPET@MatA © of the ot her
conponent 4 t t he
co%onent ter }%gg@ g%‘? r@%}:—fdi&%ﬁ lg‘%fsgreﬁg%p?i ﬁ?‘gﬁgl%(’elboer?gb%her a

conpi | abl ens(hés texstetfacblich the 0D abject a40cimﬂletoechpmgframthaagmagemor contain
all the features di scussed above. i s illustrative of 5 the

varildus f e laehi ‘ﬂ?‘@@é@é@@ﬁzn%ﬁ%ﬁé?h@ﬂuﬁeﬁ viishes fRB4686. JPPMt er f aci ng of
th h th
bbove. dosiadsRECHt bERelE e CoriAEs Bhdiblo hikitaded bl WiCLEgR Ne |

i ncl ude t beerfaokd 0w n@o@&mwapperazerﬁadtmnmafdcysmﬂsﬁhe 3D cofmnt pronerty, a
smartwi dget, a smartfactory, a property, a propertyiist, an extension and
an eYt enspohithonsh EAIés}irﬁQra@GtFSﬁIﬂll%/amﬁowiitédlmﬂl%’«ﬁt .conteghpithe 3Bl ow - ne use

of ahese oot 8&%08”%@@89@ é)lf?leehgﬁ cpﬁtent 300 1s sho mpItane 1a13;e?§wt o the

application progra onen interfaces 332
20 Significant advantages exist for the method 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



334 336, 338, thereby making the interfaces no re expand pgA(Iup@ooB
E

manner of making these extensions is detailed in Table 3. 15 TAB her
| nterfacesnos47d / SmartView.idl : IDL source for Smart Vi @&TAI§99RF844/ Thi s
file will be processed by the MDL tool to Il produce the type |library
(SmartView. tlb) and marshalling code. 25 unport "oa~dl.idl' ; unport

"oc~dl.~dl"; 30 ( 35 object, uuid(4ECGBE3 E3-917D- 11 D 1- A290- 00C04FB6CD3 5
), dual, helpstring("IMString Interface"), pomer_default(unique) 1
interface MFStnng : I D spatch (id(1), helpslring("nethod SetVal ue")]
HRESLJI , T Set Vai ue((n] BSTR 6strNe | ue, short ulndex); 40 (id(2),

hel pstring("nethod Get Count")] HRESUWLT ~ May ~o~ W QOO ?8478 22

Get Count ((out, retval] short' pCount), [id(3), hel pstrng("nethod

Get Val ue")] HRESULT Get Val ue([m shoe ulnde:c, (out, refuel] BSTR*

pSt nngQut) ;

06~ect ) UnEHiGRRMHE APHONRE L2 ARden AP REKIIAbh FIGa) pdilitps Lserg (" | Smar i Prop
erty Interface"), 10poi nter default(untque) ]ntcrFace ?SmartProperty :

| Di spat chioi ekterd, thheoms@anWEmhmslmmmw piher Sbmwrm@mme( [ out .

ot Dostnpti ) PHHESURFOE R BaChSL B oo 10t Qo mRGrY nterfaces

psVPr oper §yPesg i s&omégg'o?%ﬁ§ praednt I;mremﬂ @ﬁ]taé/allwﬁfeé hlﬂ%ﬁ%‘dﬁl
Sot ~al ue([tn] VARI ANTvDat aVval ue) ; nd(41, hel pstrtng("nmehtod

Cet Vai ue 9>l}JeﬁEEty Belaiiy oMleet that 1§ hlu@(dydafﬁr(ed in VRRENI® cpmantd@fland,Jas , ouG retvai |

anon' s: T~me~, ne; psut ngl = ~wse")JI | RESULT, Aovi se([tn]
| Li nknownrsu Sl‘Pa?tQQB’cPPP?‘SrFR) Wg‘fr["l %P(YG?fmiﬁe‘F%%ﬂan?tt BiedrcenBgy apply

Unadvi se | a TS

Get Feel dT%fJgEu%gy%ahg@gégtﬁﬁ?‘éfd&&ﬁe(c gtﬁjﬁvmr%té? ’l\’l/a{%]( e Rfessn oH el dType) : [ ~d(8),

hel pstri ng(" mefThidd | GelbRriogresxiayipyee'the TRRESUEJ0 GHIGr ép@hdqﬂmpé( [out, retval]

short pPropettyTy 3 5 object 344AC9 EFC4- 1

| DI - A291- é@%&f—‘@égﬁ)ﬁ% be Gﬁl‘éﬁr a ﬁ@!“ﬁgaﬁﬁg (3"90§?‘?'g¢t PP&3EL 13 EOPBIEN nt er f ace”))

pot nisr_d (140 Liage.t Snan LBy qpert ykist o @ ~patch

(i d( 10)'S hgff)ég%rtrnl ng%"9 6%‘ éet goﬁlntg? rAfgI—“|RFRI;SSILEJLCEI'QJ?SetPCOJLlEnt ((ou% ref uel |

short* pl 1lhmpetrvteyﬁohm¢a)1@u§ fnctida2)nd prekgsdsriinpigmentet o the Gadtboe 8§ | ndex
interfacing of the present invention that is consistent with the principles of the

above-described invention. Table 1, 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 SpinningBox
20
#To store any proto info
exposedField MFStng protolnfo [ "G3dBox"]
25 #Transform fields with default vafues
#IG3dTransformableObj
exposedField SFVec3f center 000
exposedField SFVec3f translation 0090
exposedField SFRotation rotation 0100
30 exposedField SFVec3f scale 111
exposedField SFRotation scaleOrientation 0010
fietd SFVec3f bboxCenter 000
field SFVec3f bboxSize -1-1-1
35 #1G3dGroup
eventln MFNode addChildren
eventln MFNode removeChildren
exposedField MFNode children []
40 #Material fields

#1G3dColoredObj



)] HRESULT Get NaneSyl ndex((in] short slndex,[out, retvalj $STR' EMAY 003
pstrPropertyNanme);[id(3), hel pstring("nmethod Get Nanes")] HRESULT

Cet Nanes (@btizsigt val 1 | MFString~ ppNanes); [id(4), hel psiripag(syetssad

Get Descnphon”) ] HRESULT Get Descnphon([in] short sindex,[out,rctval] BSTR'
pstrDescnption); (id(5), hel pstring("nmethod GetDacri ptianByNane")] HRESULT
Get DescriptionByNanme((irt] HSTR strPropettyNttne,5 5(out, refuel] BSTR
pstrPropertyDeso);[id(6), helpstring("nethod GetPropetty")] HRESULT

Get Property((in] short slndex,[out,retval] |SmartPnpetty"" ppPropetty); 60de
| e e "HRESULT G atne, tPro anme([ ] BSTR strPropettyN pertyByN out, retval]

| Smart Properiy' pP~P~Y):[id(8), hel-pd4~ittg("method GetPropettyl'ypo")]

PCT/ US99/ 25841  ~ H~ ~ ~oo0~ WD 00/ 28478 - 23 HRESULT

Get PropertyType(short sl ndex, short'pFieldType), r. [ object,

uu~d( 744AC980- EFC4- 11D1- A791- OOC04FB6CD35) , dual , hel pstrng("1 Smart W-dgct

I nt er f ace" Jposed@Nt €1 selefi ahulcltilgue2) ~interface | Smart Wdgei : | D spaich
([td(1l), hebypstda ng( Skeitrhod Shu@d@m"%] HRESUL® Shut down(), PropertyL~st")] ~
p~ o] SHREZEN-GCet (FBVAL=ITY Lgsty6” out Pam [ 11 Smart Propen List"

ppPr oper t ydobssikidd (t d(sBoler ipsdonng( omet hod | mual i ze")] HRESULT

| ruhahzeQ fedfed) | hefyst rutegPynet hdd Get Cht | dCount ") ] 2~HRESULT

CGel A ul dCoyitetekodtiys retval] short' psCount);[idf §). ne:pstrng("ncthed

Get Ct ul d" ) fesResSlk~T GatC;, .i:~i|l;~ry short .arum[uut,ren.~a~i _SmartW ogee""
opC: tlc. omeetiet ), [iMIP®F 2 ael pst nng~"me:thod ~udC; : u4' )] HRESULT
AddCht | d( [ i jralSTR ShidoukeeUr |, [ni BSTR strDef Nane, [out, retvalJ

| Smart Wdget *'_ ppCtul dWdgct); (td(7), hel pstrutg("nethod Get Nanme")] HRESULT
Cet Nage ( (OffTorfibt Vol FvBSTR.rRSL W dget Nane) ; 3 ~[i d(8)) hel pstrtng(" met hod
Get VRMLSt r bpgdipd HRESELl GedddRM:SE t yng([ out, retvalj BSTR* pstrVRhIL);

[td(9), hepisefe ng("%mijaqrﬁ'eTﬂlﬂﬁChriclc[)%")]HRESULT AddCt ul d2( (] | Smart W dget '
e

fati

pChi | dW dgety, (1d(10), helpstring("method GetProperiyByNane")]3 5HR>; SULT
Get Pr28per t yBytisasre([ i n] BSTR strPrapertyName, (out,retval] |Smari Property**
ppProperty) 4. d(:3L) . hei pstring("nmethod RenmoveChil d")] HRESULT

Renoved ul dfesi¥art slneex, | SmertW dget **pRenoved), 40 object,

uui d( QCCBEA?%‘;‘?% 11D2- A298- 00C04FB6122D), dual) 45

hel psZt nng( SESlettbact ory Jodker face"), pointer defaul t (utuque) interface

| Smar t Fact eempu: sFvek Sipeimchngd d( 1), hel psl rut g( " net hod

Cr eat eBl aniggy L. dWdget")] HRESULT Creat eBl ankWor | dW-dget ( (

30 #1G3dBox
field SFVec3f size 222
#1G3dExtension

35 exposedField SFBool animationEnabled FALSE

exposedField SFFloat ammationDuration 10

#Extension MetaData describing the additional Extension properties

exposedFicld MFString Properties
40 [
"ammationEnabled”, "Enable the Animation”, "SFBoal",
"antmationDuratton”, "The duration of the animation”, “SFFloat"
]
45 1
{
DEF TRANSFORM Transform {
center IS center
translation IS translation
50 rotation IS rotation
scale IS scale
scaleOrientation IS scaleOrtentation
bboxCenter IS bboxCenter
bboxSize IS bboxSize
55
children {
Shape {
appearance Appearance {
60 material Material {

ambientintensity IS ambientIntensity
diffuseColor IS diffuseColor



[out,retval] | Smari Wdget *'ppWorldWdget); [id(2), hel pst rUtg(ET?‘(ﬂﬁ}d&/OOB
Creat Ful dType")] HRESULT CreateFi el dType([in) short sFieldType)~5

[ out, ret val dodshdgt known "ppNcwFi el d); [id(3), hel pstring(" wetrha®do 2541

Creat eSmart Ext ensi on")] HRESULT Creat eSmari Extension([inJ BSTR | pt 3ui d,
[out,retval] | Unkaown "pSmartEx); [id(4)) hel pstring("nethod

Creal eStnartWdget")] 60 HRESULT CreateSmattWdget ([in] BSTR bsUrt, [in]
BSTR bsDef Nanme, [in] BSTR bdFi el dval ues, [out,retval] | SmartW dget

"ppNewW dget ); PCTI US99/ 25841 WD 00l 28478 -24 typedcf (

uu~d( SC6BDSAO- E653-11 d 1- A291- OOCO4FB6CD3 5)) hel pstnttg("Field Type
constants") 1 ~enum {[ hel pst nng(" UnkiYown Fi el d Type")] UnknownTypc =

0)[ hel pstrutg("SFl 3aol Field Type")] SFBoot = 1, 15[ hel pstrng(" SFl mage Fi el d
Type")] SFl mage = 2, (hel pctnng(" SFTine Field Typc")] SFTtnme =

3) [ hel pst nng(" SFCol or F~cld Type")] SFCol or = 4, [ het pst nne("~i FCol or nel d

Tvpe")]" C ! ~Qhwinecoir 1§ SdhisRacaig Fr | oat 11 ~~~~ ~~ ~=") J~FFi oat
=6, i 5[ hei psushubg(s' Vskogat F~ei d Type" )] NFFl oat = 7, [ hel pstttng(" SFI nt32
Fteld Type")F rim\fjgsz g Lhiel psttvt g( " MFI nt 32 Fi el d Type")] MFInt 32 =
9, (hebpstring(’ "SH 3ode” =il eId Typa")] SFNode = 10, [ hel pslrittg("M-Node Fteld
Type")] MFNode = 11, (hel pst nttq@“@ﬁ&eﬁe’a‘tcl{on Field Type")] SFRotati on =
12, [ hel pstnttg("MFRot ation Fiel d THHC R ERoLdbdn =
13 {hg pslring("SFStzirtg Field Typ:eec).u}mxpés&lsummg =

| pstring("MStrtttg Field Typ’q’ﬂ“jlm ring = I5,[hel psui ng(" SFVec2f
F| eI d Type")] SFVec2f = 16, 45( hel pstrspba@@(repJMEVeCZf Field Type")] MFVec2f
=17) [ hel pstring("SFVec3f Field Type®pirSyed3f =
18, [ hel psir ng,g{eTMMe[ng mq Type")] MFVec3f = 19,[hel pstrtng("MTtme Field
Type") ] MFTi N Bjerfeingd dTypes; 55 ~ M--Y Q00 3 PCT/ U S99/ 25841 /interface
| O3dPropetiy i l;ﬂ;m *“Ti RESLTLT Initialiu( LPLTNKNOAN pCbj ect, BSTR
strName, BSTR.GhilEstchats sType, short g3dPropld); HRESULT
Ext at¥i onQbj ect ([out, retval] LPUNKNOWN *pVal); HRESULT
Ext ensi onQbj ecl ([i n] LPUI\'IKI‘ﬂ@W{I“~ ewval ); HRESULT
Get Stti ngVal ue( BSTR ttevv\/ar) SLULT Set Val ue([inj VAR ANT vDat aVal uo) ;
~ M~z ~0 0 3 WO 00l 28478 25 HRESULT Get Val ue([out] VARIT I NT*
pDat a%?al ueQut, [out ,hgcgstny,al ] short' psFieldTvpe); HRESULT Get Nane([out,
retval] BSTR* pstrPropertyNane); HRESULT Cet Descnptton({out retval] BSTR'
pstrPropertyDesc); HRESU L“m‘%ﬁﬁ‘@l dType([out,retval] short' pFtel dType),
HRESWOI Get PropertyType((iM?sg@Aﬁval] short’ pPropertyType) I nterface
| G3dPropertyLrst : (UnknoththEtSULTiﬁwGet Count ([out, retval] short*
pPropertyCount); 10 HRESUE'rcleRHMIB-8Ek([ut] short slindex, {out, retval]
BSTR* 5pstrPr opertyNagrep) HRESULT Get Descnphon([tn] short sl ndex
[ out, Fetval J BSTR pst r Descn ek RESULT Get Descri pi i onByNar oe( BSTR
strPropertyNane, BSTR psﬁ}cﬂ& Jcm SC HRESUL, T Get Property([in] short
sl ndex, [out,retval] | G3dRregttityd * ppPr operty) HRESULT
Get Prgperri JEMl;larre( BSTR strPropertyNane, | G3dProperty'* ppProperry~; 1 ~
HRESULT Get Propmmiyn.&é&hart sl ndex, short *pFtel dType); HRESULT
AddPr oper i y( | G3dPr opetdledijatimaiqainglsy ; ); tntetface | G3dExunst on | Unknown
HRESULT Set Pr operty\)@‘]f’ | CRaRrererty' pProp, VARL~~IT vVarinl, HRESIILT
Cct Prépertv' vane~ | t WIPr opet t y* pProp tlh,.~['y ".;T* pVarOJtI) '-1 RESL ~
. Get Proo~avlLr n-~ em~Lm X opPr oa~~t? ~.s~;, ::RLS.
" ~~r 3aCDi ectﬁ%r (om[’,%{*érﬁ’é (,6 ;‘“f;“‘”‘gg s e o Ve ~ i-1RESL'LT
GSdGb CU[Ut] ~PLIVNNMHOHOOOI0~2094J9Q110)4188FFES@L3I319Get Pr openByNanme( BSTR

svPro er CYNanT, wdEBAREQRES bneai TORREBBEREY by rackn

ROUTE INTERPOLATOR value_changed TO TRANSFORM.sct_rotation

} #ransform
55 }#proto definition

Table 2 below is an example of the component interfaces 331 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



i nf er Face | G3dExt ensi onFactotv ~ | LI nknown HRESULT Creat eGSdExter% pEA?L;@l@]B
clid, BSTR bsUrl, | GdExtenston'* ppCbj); 30 }, PCT/US99125841 FI

f1 ow char wopsoraessmet hod of t he present invention. At bl ock BET/USIHRSSHI r st
step of the nethod of the present invention includes defining a 3D object 3
5 as a conmponent with a conponent interface. In one enbodi nent, the
defining step 350 is perforned in a three-di nensi onal content | anguage,
such as VRM., and includes the steps of defining the conmponent in the

t hr ee- di nensi onal content | anguage and defining at |east one property to
describe the conponent. Exanples of the properties that describe the
conponent may be found in Table 1 whith is the 40 3D content 300. The
properties, sonetines referred to as fields in VRM.., generally include
color, shape, transformation, behavioral, event handling, and grouping.
Also at step 3 50 is defined at |east one route to interface the conponent
Wi th a secen@dusaPeneiHous RhciidRVN: pRAcERELBE tROMRMAN fRYplesdi€Sent any
ot hert hr ee- di nensi onal object ot hertﬂant he origi nal t hree-di rren3| onal obj ect
(e.qg. WOIDGh8478 -26 ~ M ~ ~ a, 003 PCT/ US99/ 25841 cube 340 of FIG 4) to
whi ch a user wants to connect, or otherw se nove the second conponent in
relation to the original corrponent. The routes include events and acti ons.
An event is a nmessage that is senfalpf @yspecific object in the 3D Content
300. An action receives that nmessage and perforns a function based the 5
event Yeceived. The route is a mechanismthat connects the event to the
action. Theopropehterfess: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 i, the 3D content needs no additional scripting to define

the comtent or provi déﬁz%gﬁE%QID\{VIB&AQ_O(L\&@C&&)COHtent Thus. the 3D content,

or V~RI v~ descri bi ngaahe t hree-di nensional :0 oo~ec~. ~ :onsidered ~
rmiliaent' ~:yilen pi{Psmmpddidiron gy o5, -: ~ues. _"d ~. .V ~n~ are

provi ded wit hi nthe 3B5°content300 or VRiva. itself. This is unlike other

3D Ianguages VWI‘@FP“Y‘@éfH‘I"T éivexer nal scripting to create to content as well
as external scripti ngld('g)qe,ds,p,&‘ rhacgcw-fh the 3D content or wnth ot her
applications and as such &meswotaaamnsmd&oxeﬂpom ntelligent.”" | S Returning to
FIG 5§y the next step'36e Eﬂ ﬁgjﬁ;ﬁm ‘Pﬁ' jnterfaces 331 of FIG 4.
The display is typi Cq;li(il)M\cl eQQR&OM) COWDUt er system but nay

al so be displayed on +CBilddingidx); rreans that nmay display a

t hr eedi mensi onal obj fth h°"$;(§§ﬁ¥l§e)z oG WRT,, LCD, a conputer screen,

a tel 8%ision, a proj Qﬁ(k)lhﬁ)&mﬁ@ﬁeﬁﬁlﬂmﬁﬂ 1c$.1h}5\)1 I ke, or any other display device
where 20 digitally re R ’bns are presented visually. The

di spl aying step 360 i g(geh l"mkﬁéa'ﬁE Eﬁfﬂg}? d,,;;g,dtljag;.te,@r actical inplenentation
and fypction of the pm<®@5n¢mgcmwewttml@ml¢hat transforns the nethod of the
prese p inventign into an AT FALRAYEMEYNs with a user. As such, the
conput er program is a practl cal appl ication for interfacing wwth a

t hr ee- di nensi onal obj"mﬂ and ramred conputer 25 that
functgens as an |nterdﬂ“5‘2:28255C&BV\75éH' %%%“9“5%8’61 3D object, without having to
know t he program | angemgericRcgreddBMe, of the 3D content. The conputer has
~ M~Y Q0 3 W) 00l Zgne7 gelulpmiapCT/ US99125841

40 interface IG3dColoredObj : [Unknown
{

[propget, id(1}, heipstring("property DiffuseColor™)]
HRESULT DiffuseColor(jout, retval] OLE_COLOR *pVal);
{propput, id(1), helpstring(" property DiffuseColor")]
HRESULT DiffuseColor({in) OLE_COLOR newVal};
45 [propget, 1d(2), helpstring("property Ambientintensity")}
HRESULT AmbientIntensity(fout, retval] float *pVal),
[propput, 1d(2), helpstnng("property Ambientintensity”)]
HRESULT Ambientintensity([in] float newVal);
[propget, id(3), helpstring("property EnussiveColor™)}
50 HRESULT EmissiveColor(fout, retval] OLE_COLOR *pVal);
{propput, id(3), helpstring(" property EmissiveColor")]
HRESULT EmussiveColor(fin] OLE_COLOR newVal);
[propget, id(4), helpstring("property Shininess")]
HRESULT Shininess{fout, retval] float *pVal);
55 {propput, id(4), helpstrng(“property Shininess™)]



t hus, through the nmethod of the present invention, been transforngﬁ'
interface with conplicated VRM.. The next step of FIG5 of the ne JgﬂgfaﬂTofi
t he presendocbmgaesnti on includes interfacing with a three-dip@Enssnassiobj ect

t hrough the conponent interfaces. The 5 interfacing is perforned, in one
enbodi ment, by first providing a plurality of the conponent interfaces to

the user on a display and then the user selects one of the plurality ofthe
conponent interfaces to access the 3D intelligent content 300 (FIG 4). The
user is able to select one of the plurality of the conponent interfaces
Through, in one enbodinent, the interface devices ofthe conputer system

of FI G :ncluaina n ~~-:na-nunenc ' ~eyp&8d or a ?c~ntng uevice ;ucil as a

nous:, trackball, stylus, cursor or direction keys The application

devel oper or user is thereby able to interface with the three-di nensional

obj ect through the selected one of the plurality of conponent interfaces.

I n anot her enbodi ment, t hgrepie s@RkshvaeRivipn may be i npl emented using 15 a
conventi onal generalbpu%p@ﬁ@weeﬁpm@e@wwgwgw a conput er system of FI G

, s the
3, or a specialized gigdi A wholiiel et oy opr 0c888or programmed accor di ng
to thé teachi ngs of éhe enmsmmbfﬂhs@¥maunepmmmmmmI be apparent to those
skilled in conputer M&eret! pstopsf rarteTrewfrylr e codi ng can readily be
prepared by skilled Q;ogg;m@ ﬁﬁﬁa‘ﬁ,ﬁﬁﬁz\%ﬁéﬁﬁ%ng of the present
di sclosure, as w |l be appeEs@atrte-tiioge skt | ed in 20 the software art.
The irnivention nﬁy al so be inplenented by the preparation of the application
specific integrated &dCcuits or by interconnecting an appropriate network
of conventional conpuNEHEBRR)-BAETUINPIAARRIUEYEFSDhe readi |y apparent to those
skilled in the art. ﬂﬂ@gwﬁg&gggg%gﬁpggggpnt, t he present invention also

i ncludes a conputer 2epragiaen product which is a storage nedi um (nedi a)
havi ng instruct|ons ored ergon/in which can be used to program a
conmputer to per%‘%@%@ﬁgmﬁe&fb thﬁm?“ I'nt erf aci ng of the present invention. The
st or age medi um can | potade) it rgemEter) ~ ~~. ~ Q003 WD 00l 28478 - 28 _
PCT/ US99125841 | i ni t g,.4.Qu1 Abed nte B iSRRI Udi ng 1 oppy di sks, opti cal

1

di sks, DVD, CD ROVB, nmagnetdscLropldgabt diveks« RAM5, EPROM EEPROM magnetic
or opj§cal cards, or i“éﬁhwpm" °“6‘TP“‘H"€H‘¢; Ay &&Nagtln)e for storing electronic

.Rotation

instructions. On suchadyBhddsr HE e Shotadol conmput’er program 3D content, EA

and COM wr apper of 5 FI G HEEsSHyet Beatie{l@dRopionirBell | y stored. Stored on any one

of the conputer read&Bﬁ&”ﬁgﬁgﬁﬂﬂﬁﬁgﬂﬁﬁﬂ}m&g&mp?@§ent i nvention includes

sof twelt e for contr ol lpiofg, donhchsrhdgopaataipr e of the general
pur pose/ speci al i zed g@y@ ﬁ@%méﬁmﬂﬂéﬂgﬁﬂ@ sy, and for enabling the

conmputer ~~r micropr ’§%§E§"?ﬂﬁﬁ%ﬁhﬁﬁﬂﬁﬂmﬂw@Nguaan user or ot her

nmech a.)ng smutilizing (4@ helpstring(“method get_ScaleOrentation")]
HRESULT get_ScaleOrientation(IG3dRotation** ppRot),
{prapget, 1d(7), helpstring("property Transiation")]
HRESULT Translation(fout, retval] LPUNKNOWN *pVal),
{propput, id(7), helpstnng("propetty Translation")]
HRESULT Translation({in] LPCUNKNOWN newVal),
40 fpropget, id(8), helpstring(“property BBoxCenter")]
HRESULT BBoxCenter([out, retval] LPUNKNOWN *pVal);
{propput, id(8), helpstring("property BBoxCenter")}
HRESULT BBoxCenter({in] LPUNKNOWN newVal),
[propget, id(9), helpstring("property BBoxSize")]
45 HRESULT BBoxSize(Jout, retval] LPUNKNOWN *pVal),
[propput, id(9), helpstring("property BBoxSize")]
HRESULT BBoxSize({in] LPUNKNOWN newVal);
[propget, id(10), helpstring("property ScaleFactor"))
HRESULT ScaleFactor(jout, retval] LPUNKNOWN *pVal),
50 [propput, 1d(10), helpstring("property ScaleFactor")]
HRESULT ScaleFactor(fin] LEUNKNOWN newVal),

object,

55 uuid(889ED240-CE15-11d1-B0A6-00A024CBE637),
dual,
helpstring("1G3dTexture Interface™),
pomter_default(unique)

]
60 mterface IG3dTexture : [Unknown
{
[id(1), helpstring("method put_Center™)]



Jesuits o~ she present invention. Such software ::zay inc:une) ~x ;
':mtJ:_ .. device drivers, operating systens and user applicat igﬁl\s'ﬁdf\/%oog
U tinmatel ¥, %J‘ysconput er readabl e nedia further includes sREtM@L8s4.Q"
perform ng the nmethod of interfacing of the present invention as described
above. In a still further enbodi nent, the present invention also includes

an 15 apparatus for interfacing with a three-di nensional object that is

di spl ayed. A three dinensional object is displayed on a nonitor or other

di spl ayi ng nmeans as descri bed above, including a CRT display, LCD display,
conputer nonitor, a screen, a projection device or the like. The apparatus
first includes a neans for defining -2fe- t hree-di nensi onal object as a
conponent. Such neans includes any type of disk 20 including floppy disks,
optical disks, DVD, CD ROVs, magnetic optical disks, RAMs, EPROV] EEPROM
magneti c or optical cards, or any type of nedia suitable for storing

el ectronic instructions. The gl ectroni ¢ oialg)st ruction stored in that defining
means i ncl udes the 3@1(13,@&]&1:&&%&13%@@@ ?31 , conputer program 310 and COM

wr apper 320, in one enbodHRESHETL st Frerfagyprdeivus further includes, in this 25
enbodisrent, a neans P A AL T E S dnpanent interfaces 3 31. The neans
for displaying the comperentcimieolacesna)s typically a nonitor; however,

ot her di spl ayi ng ma@§4)wp§i§%mgm(clm!“ Y ng a CRT display, LCD display,
conput er WO 00/ 28478 - smpm:syale&f .53 {CT/ US99I 25841 nonitor, television
moni t &9, ot her noni t Gu®, pelrennglerelwent Seae"pr oj ecti on device or the like. The
apparatus of the pr e§,gg;hel¢ﬂii§éﬁﬁﬁ‘ﬁﬁ}ﬁﬂyﬁﬁ°'ry)’i ncl udes a neans for interfacing
wi th the 3D object throughresoer Gompament: winatyer f aces. Such interfacing 5
nmeansincl udes a di spi@y i T‘i’°:l s;;gg? P bﬂ%d,v?bove, to view the 3D object,
storage neans to storngst b,e,gﬁqggfyg(ﬂ T,g@pf EAM 3l 5, conputer program 310,
and COM wr apper 320 and a HersorBeS@ne1x8@uTyhen anot her enbodi nent, the

i nterfacing means naW'“P%i‘r"f%#ﬁ% el #2x alpha- numeri ¢ keypad for inputting
al phazowuneric and ot hespkey. sbRf@fRBREduan, or a pointing device, such as a
mouse, a trackbal |, styl ug®=6r7'clriseikny x rec; . art ~ce. ~ In another
enbodi ment, the net hod of “khe Prasenl «hivention my be performed over a
data petwork. That isnropﬁuhaIOdgfpm("m@mRe?nb“‘ﬁ 50 of FIG 5 defines the

t hr ee“di mensi onal obj[gcptmg{ﬁ‘ﬁ% %ﬁﬁgﬁm 114 three-di mensi onal content

| anguage, Where the CO%OI’)@M e {amﬁm bLpnberfaces and intrinsically
has 15 intelligent cdneentdl) Enonadpeply 8yl step 3 60 of di splaying the
conpopgnt interfaces [id(%)kmmmﬁﬁﬁﬁ) §i"¢Pansferring an el ectronic signal
over a network (e.g. a datrResuet curedire page)t he Internet, a frane relay

net wor k, an ATMLL%{CC:&Y& el I %‘3»%' area network that transfers the electronic
si gnal _over such netmrcl%.'mfhe el ectronic signal transfers, for exanple,
the 3BScontent 300, tihescdnpiEer rprodrdnid0 the 20 COM wrapper 320 and
the EAl 315 over the LH@&ME%%' ?{ﬁﬁm%,ﬁMWOWo%Wer, that one or nore
of these itens may be transterr ) tPNNOET W@val, @l one, or in

conj upgt i on, andl*- achi eve the nethod of the present invention as clained

bel ow. Once the el ectggnic signal has been transferred over the network,
the interfacing step B&Ccsomgo-dpes-ipe-pioommedcesssni nt erfacing with the 3D obj ect
t hrough the 25 corrporﬂ@‘\stgm J"lQ}dg! &aﬁ?ﬁw&?@ ng the interfacing nmeans and

subst dfs of interfacijger defavitunique ’

]
mterface IG3dPickHandler : TUnknown
{
{id(1), helpstring("method OnPick™))

50 HRESULT OnPick(WORD wMouseMsg, LPUNKNOWN pUnkOby);
b
(
object,
uuid(48DE9F34-DE24-11D1-A2FC-0000CODOSEFS),
55 dual,

helpstring("1G3dColorBvr Interface™),
pomter_default(unique)

60



previ ously descri bed above with regard to ot her enbodinents.Itgﬁs{ﬁitgoofa
inportant to understand that nerely transferring tire conputer program 310

and relvq,bq)gn%]kgns WO 001 28478 -30 a~ t~ ~~ Q03 PCT/ USQ9f g5dkEspver a
network, rather than as part of a conputer system such as shown in FIG 3,

does not avoid the scope of the present invention as clainmed bel ow

Qobvi ously, nunerous nodification 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 clains, the invention nmay
be practiced otherw se than specifically described herein. W O 001 28478
-31 CLAIMS What is clainmed is. ~-Md--y aroo3 PCT/US99125841 1 A net hod of
interfacing with a three-di nensional object that is displayed, 5 said

met hod conprising the steps of: defining said three-di nensional object as a
conponent with a conponent interface, said conponent intrinsically

ot e ac: Mabl defoue s EXPBE. At AP TR POnB R a0es JAD AT B e comp - ont
~Nt e~ace g fhge E{%&é}qg _ese{fgﬁgg% E%n]r%on‘é’ﬁ'teﬁl?e'!ﬁce%@ﬂ defei 2hMpleSk gRe f ur t her

conprises the steps o Ining sald conponent in a three-di nensiona
content lisegredgen beleiflieniangnerilabit or easitablecprpgiope picpmpletalpegrame sai d

cpnponené; an(g defi ni nq gn at | east orae (r)out e.St e@f ace. gai d conponent
with a s&WHEBCYRBHEHAL the Sapyat decstpdaPoredt aﬁ%@% Uy Shd said at
| eas{ ONgpe 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 smartproverty, a smartwidget, a smartfactory,
a property. a propertylist, an extension and an extensionfactory, as more fully
G aetatied in iz Table 3 oefow T ae use of these 2x1ensions .8 t0 provide aGaiioqr i
.nterfaces to the application programmer other than the component interfaces 332-
334, 336, 338, thereby making the interfaces more expandable. The manner of

making these extensions is detailed in Table 3.

15
TABLE 3
Other Interfaces:
20 // SmartView.id! : IDL source for Smart View.dl!
/"
// This file will be processed by the MIDL taol to
25 // produce the type library (Smart View.tlb) and marshalling code.
import "oadl.idi";
mport "ocidladl";
[

30 object,
uwid(4EQ8E3E3-917D-11D1-A290-00C04FB6CD33),
dual,
helpstring("IMFString Interface™),

35 pomnter_default{unique)

]
interface IMFString : IDispatch
{
[id(1), helpstring("method SetValue")] HRESULT
SetVaiue([in] BSTR bstrNew Value, short ulndex),
40 [id(2), helpstring("method GetCount")] HRESULT



route conprise a portion of said intelligent content. 20 3. Thm?d%bg
claim 2, wherein said three-di nensional content |anguage is a r I

real i ty wWwglplsh7agd | anguage. 4. The method of claim 2, wheperussahbshspt | east
one property is selected 25 fromthe group consisting of color, shape,

transformati on, behavioral, event handling and grouping. WO 00/ 28478 -32
~ r~~-e003 PCT/ US99I 25841 5. The nmethod of claim2, wherein said at |east
one route is selected fromthe group consisting of event and action as an
event nodel for the conmponent. 5 6. The method of claim1l, wherein said
conponent interface is selected fromthe group consisting of group,

pi ckabl e, transfornable, colorable2dnd texture. 7 The nethod of claim? ,
wherein said conponent 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

met hod of cl.al. Mo rendfiELGllnSal d di splaying step further conprises the 15
step of displ ayl ngiss eipthndpadipOr@AL") HRserTfate@n a cat hode ray tube displ ay.
9 The net hotitvfteddwgivn BETR piyesCefn sai d i nterfacing step further conprises
the steps bf: providing a plurality of conponent interfaces; 20 selecting
one of said plurabygety of conponent interfaces to access said intelligent
content; and int ebTEEI Y WPEHPSEI A PHFERY Ui nensi onal  obj ect through said
sel ecting one of SRk Bhibakdytraf, conponent interfaces. 25 10. An
appaPat us for intemfaehiignas th a t hree-di mensional object that is

di spl ayed, Ltg,ggg]g,ga;‘§(jp;g>g;blspml}/\o 001 28478 ~ ~.g-~ ~0 0 3 PCT/ US99/ 25841 - 33

means for defining said three-dinmensional object as a conponent with a
{1d(1), helpstnng("methad GetName™))
15 HRESULT GetName(fout, retval] BSTR* pstrPropertyName),
{1d(2), helpstring("method GetDescription™))
HRESULT GetDescripuon([out. retval] BSTR* pstrPropertyDesc),
[id(3), helpstring("method SetValue")]
HRESULT SetValue([in] VARIANT vDataValue),
20 l1d(4), helpstrmg("method GerVaiue"}
“RESULT et auefout] 7 AR ANT* pDataValueOut,
out. retval] sport*  oFieidTvney,
1a(5), nespsung(’ nethod Asvise™)
IIRESULT Aavise([in} [Unknown* pSmartNotufySink),
25 {id(6), helpstring("method Unadvise"))
HRESULT Unadvise(),
[id(7), helpstring("method GetFieldType™)]
HRESULT GetFieldType(jout,retval] short* pFieldType),
[1d(8), helpstring("method GetPropertyType™)}
30 HRESULT GetProperty Type([out,retval] short* pPropertyType),

35 object,
uuid(344ACI8A-EFC4-11D1-A291-00C04FB6CD35),
dual,

helpstring("ISmartPropertyList Interface"),
pomter_defauit(unique)

40 ]
mterface ISmartPropertyList : IDispatch

{id(1), helpstring("method GetCount™)]
HRESULT GetCount(fout, retval) short* pPropertyCount);
45 {id(2), helpstring("method GetNameBylndex"))
HRESULT GetNameByIndex({in] short sindex,
[out, retval] BSTR* pstrPropertyName),
[id(3), helpstring("method GetNames")}
HRESULT GetNames(Jout,rerval] IMFString** ppNames),
50 {id(4), helpstring("method GetDescription")}
HRESULT GetDescription([in] short sindex,
[out,retval] BSTR* pstrDescription),
{id(5), helpstring(“method GetDescriptionByName")]
HRESULT GetDeseriptionByName(fin] BSTR strPropertyName,
55 {out, retval) BSTR* pstrPropertyDesc);
[id(6), helpstring(“method GetProperty")]
HRESULT GetProperty([in] short sindex,
fout,retval} ISmartProperty** ppProperty);
{id(7), helpstring("method GetPropertyByName")]
60 HRESULT GeiPropertyByName(Jin] BSTR strPropertyName,
[out,retval] ISmartProperty** ppProperty);
[id(8), heipstring("method GetPropertyType")}



conponent interface, said conponent intrinsically containing angﬁnbh&thEHIES
content; neans for displaying said conponent interface; and 5 neans for
i nt er facwaogowmss7s sai d t hree-di nensi onal object through saPaTasApIsdht
interface. 11 The apparatus of claim 10, wherein said defining neans
further conprises a conputer readable nmedi um having a conputer program
stored therein .0 12 The apparatus of claim 10, wherein said aisplaying
means further conprises a cathode ray tube display. 13. The apparatus of
claim1ll, wherein said conputer programis witten in 15 a virtual reality
nodel i ng | anguage. 14. A conputer systemfor interfacing with a
t hree-di nensi onal object that is di'splayed, conprising: a neans for
di spl ayi ng said three-di nensional object; 20 a nenory for storing a
conputer programfor interfacing with a threedi nensionai object displayed
on said displaying neans, said conmputer program executed to performthe
st eps of: defi nirayugakBbrttTHE@edine NG PRENywe0b] ect as a conponent with a
conponent interface, said conponent intrinsically 25 containing an
intelligent coﬁtentbmgjsplaying sai d conponent interface on said displaying
means® and WD 00/ 28457BCos0-Wics- HBRE9-00GUFBFPYS99/ 25841 -34 interfacing with
sai d three-dinensioﬂnggqggg&%ggégggh sai d conponent interface; and a
processor for executpditgdsdubugonput er programin conjunction with said
norvt@r. 5 15.1T e conput er Eystenlof claim 14, wherein said defining step
further compziges the steps o defining said conponent in a
t hr ee- di nensi onal canmbensrd@Ergasgewgefi ni ng an at | east one property to
describe said cgﬂﬁwiggﬁgm%nd .Qedefineng an at (east one -oute to ~ntertace
. . , htlpstring{"method GetPropertyList .
sai d 16onponent +rRMLTGEops@G@ardrmonponent, so that said at | east one

property and sai'thvirratyBerSePromelsp,out e conpri se a portion of said intelligent
[1d(3), helpsting("method Iutialize™)}

content. HRESULT Instralize(),
[1d(4), helpstring("method GetChildCount")]
20 HRESULT GetChildCount([out, retval] short* psCount);

{1d(5), ne!pstnng("method GetChuld™]
JRESULT GetCl.iudf{sn} short sinuew.
foutrervay} .SmartW aget** opCline »lget),
" {1d(6}), aelpsiring("method AddC zuu™))
25 HRESULT AddChiid({in] BSTR surSourceUrl,
[} BSTR strDefName,
[out, retval] ISmartWidget** ppChuldWidget),
[1d(7), helpstring("method GetName")]
HRESULT GetName([out, retval] BSTR* pstrWidgetName);
30 [id(8), helpstring("method Get VRMLString")}
HRESULT GetVRMLString([out, retval] BSTR* pstr VRMLY);
[1d(9), helpstring("method AddChild2")]
HRESULT AddChild2({mn] ISmartWidget* pChildWidget),
(id(10), helpstring("method GetPropertyByName")]
35 HRESULT GetPropertyByName(jin] BSTR strPropertyName,
[out,retval] ISmartProperty** ppProperty),
[id(11), heipstring("method RemoveChild")]
HRESULT RemoveChuld(short sIndex, ISmartWidget **pRemoved),

40

object,
uuid(DCCBEA22-2AEE-11D2-A298-00C04FB6122D),
dual,
45 helpstnng(“I1SmartFactory Interface”),
pointer_default(unique)
]

wnterface [ISmartFactory : IDispatch
{
50 fid(1), helpstring("method CreateBlankWorldWidget")]
HRESULT CreateBlank WorldWidget({
[out,retval] ISmartWidget **ppWorldWidget);
[id(2), helpstring("method CreatFieldType'™)]
HRESULT CreateFieldType([in] short sFieldType,
55 {outretval] TUnknown **ppNewFicld);
{id(3), helpstring("method CreateSmartExtension”)]
HRESULT CreateSmartExtension([in] BSTR IpGuid,
[out,retval] TUnknown **pSmartEx);
(id(4), helpstring("method CreateSmartWidget")]
60 HRESULT CreateSmartWidget([in] BSTR bsUtl,
[in] BSTR bsDefName, [in] BSTR bdFieldValues,
[out,retval] ISmartWidget **ppNewWidget),



16. The conputer system ofclaim15. wherein said three-dinensio é’r 9@[ 00 3
15 language is a virtual reality nodeling | anguage. 17. The conpUter 'system
of cl ai mMM@pogATY ei n sai d conponent interface is sel ect ed AGTERSPREYGr oup
consi sting of group, pickable, transformable, colorable and texture. 20 18.
The conputer system of claim 14, wherein said conponent interface is 25

sel ected fiomthe group consisting of a smartproperty list, a

smar Fproperty, a snmartw dget, a smartfactory, a property, a propertylist,
an extension and an extensionfactory. 19. The conputer system of claim 14,
wherein said interfacing step furthe% conprlses the steps of WO 00/ 28478
- 35 providing a plurality of conpofient interfaces; and a~ ~ ~-~ ~0 0,3
PCT/ U599/ 25841 sel ecting one of said pIuraIity of conponent interfaces to
access said intelligent content. 5 20. A conputer readabl e nmedi um having a
conput er program stored thereon that, when |oaded into a conputer, cause
said conputer to performa function of interfacing wth a three-dinensional
obj ect di splayed on said conputer, said conmputer interfacing with said

t hr ee- di nensi ongkerobj ect by performng the steps of: 0 de:inir, ; said

t hr ee>di mensi onal obj e h a c~npo ;e:~t interface,
sai d conponent intri Jhgjmgsagslm e 1MW%@D4%§%D3%t el ligent cont ent; displaying

sai d conponent |nterface and |nterfaC|ng with said three- dlnen3|onal
obj eqgiy t hrough ggld conponent 15 interface. 21. The conputer readabl e
medi um of cIa|n120 mnﬁmgnmmaahmnﬁeﬁlnlng step further conprises the steps
of defining said co a, .t Eee di nensi onal content | anguage; 20
stnng( SFBo Field T . P
defining an at Ieastmdhe propec %’ o0 describe said conponent; and defining
an atld east one rout&dﬁﬁﬁmﬂheﬂhacﬁfﬁald conponent with a second conponent,
so that said at Ieasf*@ﬁe gq %% .and said at |east one route conprise a
me .
portlon of said inte %: t cong, t 25 22. The conputer readabl e nmedi um of
cl ai n:J021 wher ei n salfhdpsttufmé@loerldTypc |
Z SFColor
[‘nelpsmna("\‘[FL,olor Flcld Tvpe"}
“Cator
¢ pstnng "SFFloat Freta Tvoz '
SFFioat =0,
25 [heipsiing("MFFloat Field Type")]
MFFloat =17,
[helpstring("SFInt32 Field Type"))
SFInt32 =8,
[helpstring("MFInt32 Field Type™)]
30 MFInt32 =9,
[helpstring("SFNode Field Type"))
SFNode =10,
[helpstring("MFNode Field Type "
MFNode =11,
35 (helpsirng("SFRotation Field Type™)]
SFRotation =12,
fhelpstnng("MFRotation Field Type™)]
MFRotation =13,
{helpstring("SFString Field Type™)]
40 SFString = 14,
[helpstring(*MFString Field Type")]
MFString = 15,
[helpstring("SFVec2f Field Type")}
SFVec2f = 16,
45 [helpstring("MFVec2f Ficld Type")]
MFVec2f =17,
[helpstring("SFVec3f Field Type™)]
SFVec3f =18,
[helpstrang("MF Vec3f Field Type")]
50 MFVec3f =19,
[helpstnng(*MFTune Field Type"))
MFTime =20
} FieldTypes;

55
linterface 1G3dProperty : IUnknown
{
HRESULT Initialize(LPUNKNOWN pObject, BSTR strName, BSTR strDesc,short sType, short g3dPropld);
HRESULT ExtensionObject({out, retval] LPUNKNOWN *pVal),
60 HRESULT ExtensionObject(fin] LPUNKNOWN newVal);
HRESULT GetStringValue(BSTR* newVal),
HRESULT SetValue(jin] VARIANT vDataValue);



di rensi onal content |anguage is a virtual reality nodeling | ang ¢1ég 3003
001 28478 ~ r~ ~~aoo 3 PCT/US99125841 -36 23. The conputer readalite i

of cl aiwo2@284mber ei n sai d conponent interface is sel ect REFYHU2E#HE group
consi sting of group, pickable, transformable, colorable and texture. 5 24.
The conput er readabl e nedi um of claim 20, wherein said conponent interface
Is selected fromthe group consisting of a smartproperty list, a
smartproperty, a snmartw dget, a smartfactory, a property, a propertylist,
an extension and an extensionfactory :0 ' '~ The cor:~"ucer :-eaCabie
neaiurr_ .;f ,laim_~?, ~. ~herein S%Id inter~~. ::~~ ~~ep further

conpri ses the steps of. providing g’plurality of conponent interfaces; and
selecting one of said plurality of conponent interfaces to access said
intelligent content. 15 W O 001 28478 37 d~ ~ ~-~ aro00.3 ~~~ ~~ r C
~CC~G~I CL/ N ~~ PCT/ US99125841 26. A nmethod of interfacing with a

t hr ee- dinensimmabmub&mﬂbmwMHMWisnd%®ghayedwusahéhwymhod conpri si ng:
defining a thi; ”BE% Loenponent, sai d conponent bei ng
defined by a & “mwm u“ﬂ“m&@akeﬂ&franguage that incl udes

t hr e®e- d|nen5|@m&ﬂmﬂmﬂWWMman®MMW%w¢GMWﬁg>content said interfacing content
bei ng Caﬁ%Qmﬁh#F;p'Qte& acing with said three-di mensional content w thout
externalglnter acl ng scrlptlng and displaying a conponent interface, said

I '
co fTP(S) nent I nt %%ﬁ:ﬁﬂgg‘deﬁﬂﬁgg sindex, [out, retva ] EJ}R' p%l’ropcrtyName)

HRESULT GetDescription([in] short sindex, {out,retval] BSTR* pstrDescniption);

HRESULT GetDescriptionByName(BSTR strPropertyName, BSTR* pstrPropertyDesc),

HRESULT GetProperty([in] short sIndex, [out,retval] IG3dProperty** ppProperty);

HRESULT GetPropertyByName( BSTR strPropertyName, 1G3dProperty** ppProperty);
15 HRESULT GetPropertyType(short sindex, short *pFieldType),

HRESULT AddProperty(1G3dProperty* pProp);

interface IG3dExtension  TUnknown
{
20 HRESULT SetPropertyValue(IG3dProperty* pProp, VARIANT vVarln),
HRESULT GetProperty Vaiuet IG3dProperty* pProp, ‘/AJI NT* pVarQut),
HRESULT GetProvertvLisu {out. ~stval] IG3dPropertvLici-* opPronetr Listy,
HRESLL T G3aChrecy fout. ~etvat] LET XN -ONOWN *pVair,
HRESULT G3dObjecu {in] ZPUNKNOW ", newVal),
25 HRESULT GetPropertyByName(BSTR strPropertyName, [G3dProperty** ppProperty),

B
interface IG3dExtensionFactory * [Unknown
{

30 %

HRESULT CreateG3dExtension(CLSID clid, BSTR bsUrl, IG3dExtenston** ppObyj);

FIG. 5 is 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 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 s the

40 3D content 300. The properties, sometimes referred to as fields in VRML,
generally include color, shape, transfonna;.tion, 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

other three-dimensional object other than the original three-dimensional object (e.g.



t hr ee- di nensi onal content such that an application devel oper is I f
interfacing with said three-di nensi onal object through said corrpﬁgﬁ?“? 2/003
i nterfaceo @2847%he nmet hod of claim 26, wherein said defi nPAHUS2/2F8¢thr ee

di mensi onal object conprises: defining an at | east one property to describe
sai d conmponent; and defining an at |east one route to interface said
conponent with a second conponent, so that said at |east one property and
said at | east one route conprise a portion of said interfacing content. 28.
The met hod of claim 27, wherein said three-di nensional content |anguage is
a virtual reality nodeling | anguage.. 29. The nethod of claim 27, wherein
said at | east one property is sel ect®d from t he group COL7S15t 11 1g of

col or, shape, transformation, behavioral, event handling and groupi ng. WO
001 28478 38 ~M~ ovoo.3 ~~Pc.a~e~e-r~~ S~~ PCT/ US99/ 25841 W CC~P rJS~ 30.
The met hod of claim 27, wherein said at |east one route is selected from
the group cRASLEbf PEG OF) BUeHIEh 8 uler R&htk 86 casnedt br BYIRMvisERAG)e ha! the _
conmponent. 31. The nethod of claim 26, wherein said conponent interface is
sel ect ed fsecndtdoepgnenipn cdatsorsta ne ofigingl sampopintk alihe rodtemmsiude mabl e,
colorable and texture. 32. The nmethod, of. clai m 26, . wherein said conponent

i nt er f ace SVENS ATLACHRES ANGHET IR PO tE?}ﬁ%?eélﬁ%@SpﬁFlﬁﬁ Oglr?ﬁﬁ"f‘ﬁﬁ%ggrty list, a
SImar t pr opetdrfent 306 RS LW HI&Leived tmésiagetam YerfGR ARRAION badefHBDer ! ylist)

an extension and an extensionfactory. 33. The nethod of clalim26, wherein
sai d 8li splevgntnecesai dT leanyme iseirhedhaniemitizat eoroents thesmentdod gplaagiomFhsai d

conponent interface on a t hode ray tube display. 34. The nethod of claim
2G, furt heérORIHET3NgirAgtes H‘C @BlpéiﬁFng EOHPR R i‘lf &C%C%H’rﬁﬁ‘ﬁﬁ tonteiter f aces:

sel ecting saj r.aki : C : e nmet hod of
e m 20 SRe e R e e e P 7 AP sa

t hr ee- di mersitannaded conddeiitionhlizcoptiiy o defiheitind @nteanc ompodidamenface 8th An

e s PG T Bofters & TR ERS e B 3bar

“~
)

i0 opject. s considered - ntziligent’ when ill the :vroerties. moutes. ind Istniins
are provided within the 3D content 300 or VRML 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.”

15 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 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 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. VRML, of the 3D content. The computer has



means for defining a three-di nensional object as a conponent, sa
conponent being defined by a three-di nensional content Ianguageﬁgft'q'\?'9(2/003

i ncl udes twoewrgizgensi onal content and interfacing content, peBUg99/25841
interfacing content being capable of interfacing with said three

di nensi onal content w thout external interfacing scripting; and rne~u~s for
di spl ayi ng a conponent interface, said conponent interface being
interactive with said three-dinmensional content such that an application
devel oper is capable of interfacing with said three-di.nEnsional object

t hrough said conponent interface. WO 00/ 28478 PCT/ US99/ 25841 39 C 1" C~4~
CL~~ 37. The apparatus of claim 36, w#drein said defining means conprises a
conput er readabl e nmedi um having a conputer program stored therein. 38. The
apparatus of claim 37, wherein said conputer programis witten in a
virtual reality nodeling | anguage. 39. The apparatus of claim 36, wherein

sai d di spl ayi,ng S | t I conput er
system for ﬁ}{%}%ﬂ%ﬁ% hbg%? ﬁﬁeeg)%dﬁgﬁgﬁgl&g}régl Bg([q)’i Ee}ért?st? é%d l?‘gg é‘?sm ayed,
conpri si ng: imeraeatilhTohplicfleé MRaML.Ng sai d t hree-di mensi onal object; a
menory for storing a conputer programfor interfacing wwth a

t hr ee- di mensi onalTheBpedtepdeisiiCay et thmetiod afithpPraysn dnviestigrsinchiesl conput er

program cap - definin t hree-di nens| | . (@ onent,
sai d corrpon(’éht’rﬂE g%cgrlt%vé&aaet SFea™ rf/sma{‘af?eﬁ’%et% Pﬁ%hﬁ@?%%rgfénggﬁp {e%ﬁﬁagﬁsa&ggage t hat
i ncl udes t hrigerfelingeie $b@oidheds INREmbvAIMé} 8F firsChrodidiend slntalitysef the

interfacing content being capable of interfacing wth said
t hr ee- di mensOBRaNent Bieréases i theBser oaserdsniay and teartheusen gelees ppe ¢fie and

o s 1 1, S GMBARGDLA L ShL sl et Ao PRl o

interface being rnte \ Hr'ee- di nensr oI _ such t hat
an appl i catign TRVdePRebld & §dRabhE 0Pihd platifast A8 cmbbnéRiifterfaces

t hr ee- di nensi onal object through said conponent interface; and a processor
for executi rfgrogah.dn emmmitodiment.che mbarfage dovigasiof thesampiiteh sysednalofidfi t or . 41.
‘fhe computer  systemof cl aim40, wherein said defining said, ...
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 of FIG. 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



obj ect conprises: defining an at |east one property to descrilig }Uoof%
conponent; and defining an at | east one route to interface sald co onent
wi t h aveeewrsd’Lonponent, WO 001 28478 PCTI US99/ 25841 ~-PCAgYs99@5840 ct_~r N
S so that said at |east one property and said at | east one route conprise a
portion of said interfacing content. 42. The conputer system of claim 15,
wherein said three-di nensional content |angual;e is a virtual reality
nodel i ng | anguage. 43. The conputer system of claim4l, wherein said
conponent interface is selected fromthe group consisting of group,

pi cl cabl e, transfornmabl e, colorablﬁ and texture. 44. The conputer system of
cl ai m 40, wherein said conponent T Berface is selected fromthe group
consisting of a smartproperty list, a smartproperty, a snartw dget, a
smartfactory, a property, a propertylist, an extension and an
extensionfactory. 45. The conputer systemof claim40, further conprising.
di'spl ay! figidt Bl byAbd of o iRATRAB RSy kS dptRasiskasvEet Balom, one of sai d
plurality of co ent 1 nterfaces A conmput er readabl e nedi um having a
conputernmgm@mapnsﬂdmbdeﬂéséﬁﬁUDMbEEPRﬂ@&IhmamQGOImﬁmabmmbmwuter cause
said conputer to_per orn&gﬂfu ction fo interfacin

t hr ee- di ABhLYRSNAF Befid S By Refinh © f@“@orﬁ?ﬂ?&% saR}i1 SBHbut er
i nterfacipg, }Wﬁ\gn?@ at'iélg Cgljﬂ{)l?t%r gf@%' 9DalonfRL, GEAT M CORT WRidher Bf

t hr ee- di nensi on onent, sdid conponent ing defined by a
t hr ee- di FEGSA maﬁbeelemceﬁﬁallyametage t hat includes three-di nensional content

and interfacing content, said interfaci cont.ent, bei ng capabl e of
i nterfacing mﬁgcne%am ant gteed thg ﬁ%‘ﬁ%‘i"%’rf&f‘&g’@n‘f‘% ’t‘m\XF‘F% ?"eer ¥l ~a

i nterfaciNanS& |RIRY soRGr s oﬂ)’rbﬂgg %oﬁp@ﬁkoﬂgr'a{vafen&efhfe(a:%eﬁeraFa' d conponent

interface being interactive wt t hr ee- di nensi onal tent such that
an appl i patposelsgteiatzip@impuser Q2 paibloprarkssontand ffacembiing th cempuater

t | uee-di nensi onal obj ect through sai d component |nterfa(i ~ ~ ~~pa~ d@B
VD 001 2847 SiEeNTOEEs0] PERETECHYiIth RANMIANESTL UG meehqrsmLutilipg the | 47, P The

compyter LERA3PHE MR YRl 81N :3RwalthGhPhB.88! g dehi Mg Sal d three

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, EA1315, 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 331. 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



di nensi onal object conprises: defi7iing an at |east one property_to ,
descri be said conponent; and defining an at |east one route to tHrﬁf 031003
sai d conpome#nissyd th a second conmponent) so that said at | easvusmesgpmoperty
and said at | east one route conprise a portion of said interfacing content.
48. The conputer readabl e nedium of claim47, wherein said

t hree-di nensi onal content |anguage is a virtual reality nodeling | anguage.
49. The conputer readabl e nedi um of claim 46, wherein said conponent
interface is selected fromthe group consisting of group, piclcable,
transformabl e, colorable and texture. 50. The conputer readabl e nedi um of

cl aim46, wherein said conponent i ntéPface is selected fromthe group
consisting of a smartproperty list) a smartproperty, a snartw dget, a
smartfactory, a property, a propertylist, an extension and an
extensionfactory. 51. The conputer readabl e nmedi umof claim46, further
conpri si NgmaHdi B i ty n%é‘%?cg sel ecting
one of sai goﬂ{tﬁrﬁ)g ﬁ@%&%&%%&lﬂeﬁﬁﬁ?ﬁ?ﬁ%? agépkiﬁnet ho ({?g?ei nt erfaci ng
with a thrékedi nensi onal object that is displayed, the method conpri sing:
defining a three-dinensional object as a conpopent, the conponent being
defined by a t b BB A@PHENS] Gnie H@Pﬁﬂédﬂvwﬁaﬁﬁgﬂt ‘H%It*é‘?sn%m%fé% tor

t hr ee- di negsj : i f.aci ente . Sad, i -aci ng cont ent
bei ng capagﬁ éer?égﬁgi‘ﬁ?{e}pggfgiOnggb\n!hﬁ"@éléﬁﬁ&?ﬁe@g%?t@ngﬁcs??'o%l%h 1@%%%n wi t hout

ext errfal i mieendincidey agdizplaprieags, asdesptibaduhpooe, covipentersD objee)dtaage sai d
conponent interface being interactive with said three-di mensional content
such that &anpielsteratheotd ganeniochdy BAL JdapeamputerProgie@ X 9ctyCAM h the 5~
~( ~aro 0 78 P / 41 42 ~ o~ LR se~ ~(f-1 C'P D~C~/
i ce- auias SA RS ekbthr R g fhel Snbodimel e bterpitingrheshs - 7 2
property t onaydiaticr Melutiben 4pMPaRAerc kegpal for Bpitthggpla-nondre: adnd ottt er f ace t he
conponent with a second conmponent. 53. The nethod of clam 52, wherein the
property arkgy FREMAHOR O p BRINEBRARVIGEH SUCBAS B MU0 HRGRAb FIYIUSOTCHESF f aci ng
content . 54'ire:[r£% et hod of claim53 wherein the route permts interfacing

t he conponent W th-a second conmponent. 55. A nethod for representing a

t hr ee- di mensi onah a@bjhe€ emdsdithe8QERONBEhod Of thepasst@mchnguiohthayt be
t hr ee- di nensi onal object, the method conpri sing:
performed over a data network. That is, the defining Step 350 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 360 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. 1t 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 the computer program 310 and related items



def u~~ng a three-di nensi onal object as a conponent, said conponen%ibgig 003
defined by a three dinensional content |anguage that includes

t hr ee- dwepisdTtal content and interfacing content, said iPGRESPRSB4Ig
content being capable of interfacing with said three-di mensi onal content

wi thout external interfacing scripting, the conponent includes a property
descri bing the conponent and a route permtting interface with the
conponent; and di spl aying a conponent interface, said conponent interface
being interactive with said three-dinensional content such that an
application devel oper is capabl e of gnterfaC|ng wi th said three-dinensional
obj ect through said conponent inter SG A nethod for representing a

t hr ee- di nensi onal object as a conponent for interfacing with the

t hr ee- di nensi onal object, the nmethod conprising: defining a

t hr ee- di nensi onal object as a conponent, said conponent being defined by a
t hr ee- di ngws b @BRbork OfatRAthah A0 GHAGLa tBRApueN§stede SuéhieBothnBFEGoNal  cont ent
and interfacing content, said interfacing content being capable of

i nt er f aci heloas 0ot ayaidhe heope ot reepTeseoniabertiontae ataimgdt telo 1t ext er nal

i nterfacing sch hptln t he co ent i ncl udes at %east one ro erty

descri bing the SHMEToYs CF@%%?“ VrElaHQs o t P%§?¥f4¥§ erface with

the conpoge Bssﬁl@ﬁl ht b?ﬁ‘étabeﬁ@te%&%r tIV isddefoReicAtle ﬁrﬁi%?srto&f‘ﬁlaf oute
representlng at least a portion of said three-di nensional WO 00/ 28478

5~~- Sar o WitRCTHLSO9¢ ﬁﬁt&émtdﬁledlcfaﬁfxs thef inTertion may-be prdebiced @heomsent ; def i ni ng
a plurali onent terfaces; and displaying the conponent
interface@xnﬁﬁFgﬂg@hﬁﬁH@ﬁp SHtiRr f aces being interactive with said

t hr ee- di nensi onal content such that an application devel oper is capable of
interfacing with said tln~ee-di nensi onal object through said conponent
interfaces. 57. A nethod for representing a three-di nensional object as a
conponent far interfacing with the three-di nensional object, the nethod
conprising: defining a plurality of conponent interfaces; and defining the
t hr ee- di nensi onal object as a conponent, said conponent being defined by a
t hr ee-di nensi onal content | anguage that includes three-dinensional content
and interfacing content, said interfacing content being capabl e of
interfacing with said three-dinensional content w thout external scripting,
sai d three-di nensional content conprised at least in part by a plurality of
properties and a plurality of routes, the properties describing the
conponent. 58. A nethod for interfacing with a three-dinensional object
over a network, said nethod conprising: definuzg 1 three-dinensional object
as a conponent, said conponent being defined by a three-di nensional content
| anguage that includes three-dinmensional content and interfacing content,
said interfacing content being capable of interfacing with said

t hr ee- di nensi onal content w thout external interfacing scripting;
transmtting at | east a portion of said conponent aver a network; and

di spl ayi ng a conponent interface, said conponent interface being
interactive with said three-dinmensional content such that an application
devel oper is capable of interfacing with said three-dinensional object

t hrough sai d conponent interface.



59. The nethod of claim58, wherein said transmtted porti onrofpsSal d&, .0_3

conponent is at |least a portion of said three-dinensional co l\dt}fé\‘/ P

~PLf FeEr Y9287/ CC fC~tv Cc~r h~ WD 00/ 28478 PCT/ US99/ 2&?8%1592@5&50 TLi e

raethod of claimb58, wherein said transmtted portion of said conponent is

at least a portion of said interfacing content. .Asu%Ar.AA.AAI3
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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 1, wherein said component interface is selected from
Ny he group :omsisting 2 3 .mariroper (i, 1 SMArTio e, 1

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

an extensionfactory.

8. The method of claim 1, 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:
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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 defimng means further comprises

a computer readable medium having a computer program stored therein

12 The apparatus of claim 10, wheremn 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 three-
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

25 containing an intelligent content;
displaying said component interface on said displaying means;

and
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aprocessor 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 three-dimensional content language,
defining an at least one property to describe said component; and
10 defining an at least one route to 'nterface said component ~vith 1 seccad
component, so that said at least one property and said at least one

route comprise a portion of said intelligent content.

16.  Thecomputer system of claim 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
selected from the group consisting of a smartproperty list, a
smaffproperty, a smartwidget, a smartfactory, a property, a propertylist,
an extension and an extensionfactory.

25
19.  The computer system of claim 14, wherein said interfacing step further

comprises the steps of:
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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 verforming the steps of:

10 defining said three-dimensional object as 2 component "vith a compozent
interface, said component intrinsicaily containing an inteiligent
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.
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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
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cle%nmg an 'z\(ﬁeés) 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 propetty is selected from the

group consisting of color, shape, transformation, behavioral, event handling and grouping.
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a memory for storing a computer program for mterfacmg 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 inlerfacing 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.  The 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,
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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.

46. A computer readable medium having a computer program stored thereon that,
when loaded into 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 intetfacing
content, said interfacing content being capable of interfacing with said three-dimensional content
without exiernal 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.
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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, pickable, 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 pluralily of component inferfaces; 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;

displaying a component interface, said component interface being interactive with said

three-dimensional content such that an application developer is capable of interfacing with the
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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:

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, 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.

56. 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
without 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
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without external interfacing scripting;
transmitting at least a portion of said component over 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.
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60.  The method of claim 58, wherein said transmitted portion of said component is at

least a partion of said interfacing content.



