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Articles

VRM L

Guest Edltor’s Introduction:

Virtual Reality Modeling Language
Maureen Stone

Tutorial: Building Virtual Worlds

1 7

1 8 with VRML
David R. Nodenn

VRML makes it easy to create virtual worlds. This

tutot'ial reviews VRML‘s syntax and features as well
as its world construction and animation abilities.

3 Terravision ll: Visualizing MassiveTerrain Databases in VRML

Martin Rcdtly, Yvttn Lcclerc, Lee lverson,
and Nat Bletter

To disseminate 3D maps and spatial data over the
Web, the authors designed massive terrain data sets

accessible through either a VRML browser or the cus
tomized Terravision 1] browser.

Using VRML
Keith Russ Cil'1t'iAn(lJ'l3W Wetltereli

Traditionally, mine plans and sections in 2D stored
3D information. This article shows that using VRML
to model this information leads to new, interactive
methods of data visualization.

45 The Making ofVRML Dream
Stephen N. Mfltsttbn and Bernie Roclll

Bringing virtual theater to the Web requires 3D
graphics, efficient networking, and strong content.
The authors discuss the VRML Dream Project, a real-

time Internet performance.

Large-Scale Mine Visualization

“Bottom, Thou Art Translated":

littp://computemrg/cgaf

Céifin uferGra hiE':s
AND APPLICATIONS

March/April 1999
Volume 19 Number 2

Published by the IEEE Computer Society

George S. C.'tn'son, Ricl'itn‘d F. Pttlt, and
Rilck C.'t1i'c_y

VRML 97 arose from a cooperative effort between the
standards and VRML. cornmunities. The methodology

employed applies equally well to development of
future standards.

Developing the VRML 97
International Standard

5 VRML Testing: Making VRMLWor|dsLook the Same Everywhere
Mary Brady. Alden Dime, Len Gcbase,
Michael Kass, Carnviela Montancs-Rivet't1.

and Lynne Rosentltcti
NIST tools address problems posed by testing 3D

graphics. This article explains the test development

strategy and design issues in developing and deliver-
ing l2i'li3SE testing tools.

6 A Framework for Streaming Geometryin VRML

Andre Guéziec, Gabriel '?'aubin, Bill Horn,
and Fraitcis Lazctrus‘

The authors introduce a framework for streaming

geometry in VRML that eliminates the need to
perform complete downloads ofgeometric models

before starting to display them.

Stephen Cltenney. Jeffreyicltnowski, and79
David Forsyth

The tools described permit including large nu nilrners

of complex dynamic models in a VRML world easily

Dynamics Modeling and Culling
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VRML

Terravision ll:

Visualizing Massive
Terrain Databases

in VRML

 

To disseminate 3D maps and

spatial data over the Web,

we designed massive terrain

data sets accessible through

either a VRML browser or

the customized Terravision

ll browser.

30

Researc]iei‘s have in-creasingly ttnnecl to

Virtual Reality Modeling Language

(VltMi..] to 1'epi‘eSelil geographic
information. In VRMi..'s early da_v5_.

the rcstlll; was i-1 few toy exaniples
that tlid not scale well, such as

eoai'se. single-iesolutioii elevation

grids. Today, VRML is drawing more
serioiis intei'e.'_it from rcscarcl1ei‘s

across the S1.'I@CIl'|.l!n, including geo-
gtaplieizs, Cartogi‘ap1ie1's, geologists.

and computer scientists, as the side-
bar “Related Worlt" describes. As

’l"hei'esa-Marie Rliyne noted, geo-

gtapiiie information system (G13) and scientific visi.ial-
iention tools have begun to expand into each oiher's

 

Related Work

Currently, interesting and significant work

addresses the problem of representing geographic
data in VRML. In the earth sciences, Kate Moore
described the worit of the Virtual Field Course

(vrc) project,‘ which is developing software tools
to familiarize students with fieldwork locations and

aid data collection and analysis. The VFC project

uses VRML and java to provide interactive 2D and
3D views of gee-referenced data to enhance

students‘ cognition of the real environment.

The US Naval Postgraduate School is currently
working on a project to develop a 3D model of the
Monterrey Bay National Marine Sanctuary. They
aim to create a VRML representation of the

sanctuary based on raw bathymetry (below sea
level) data for a 2.5 x 2.5 degree region of the bay.
Their representation uses multiresolution

techniques to deliver these large data amounts
over a 28K modem connection.

Marchi'Apri| ‘I999

This material may be protected by Copyright law (Title 17 U.S. Code) i

Martin Reddy, Yvan Leclere, Lee lversun,
and Nat Blett-er
SR1 Irate:-nrttitmei

t'loniains,' and VRML oi'l'ei‘s cai't0gi‘n[)liei'.s and geogra-

phers the potential to disseminate 31) maps and spatial
data over ihe World Wideweh. l-iowever, to date we have

not seen useful large-scale VRML gilogi'iipl]l|J(ltilt'll3E1SE5.
We aim to enable vistialiaatioii of item‘ plioi'rireali.siic

3D models oftei'i'niii that can be on the order ofhun—

drcds of gigaiiytes. This might incl tide different types of '
terrain il'nagcry For particular regions, as well as site
models and auxiliar_v ini'oi'inatioI1forgrouncl l3EiElli'ES.

The following scenario indicates the capabilities M

required. Say it user wants to Find a piu'ticular building r
in a pa1'l'iCi.1l:-ii‘ city. l' le1'_ioti1'ncyl'1egll1Swith fl 3D model |
oi’ the eilI'l'li viewed ilroni space. This model is texlure- ’
mapped with satellite imagery of 100 l{ilUn1€i't“.i'fi reso- i
iution—that is, each pixel in the tcxttire map repicselits
2] region on the pl.’-inel's surface L'0Vl.3l'liig 100 ltin”. To l
hail the city. the user lirsi rotates ihe earth to view the if‘I

i

i
Michael Abernathy and Sam Shaw described

their work using VRML to visualize the course fora ll
197-mile relay race through the San Francisco Bay '3
Area.‘ They did this using standard US Geological 7
Survey (USGS) 7.5 arc min digital elevation
models (DEMs) for the terrain geometry with geo-
referenced satellite imagery draped over the

terrain. Their system also used Global Positioning
System (GPS) input to create a line segment

showing the races course over the VRML terrain.
 

References

1. K. Moore, "Interactive Virtual Environments for Field-
work," Brihsh Cartographic Society Annual Symp., 1997:

available at http:/fwwvitgeog.le.ac.uI</mek/\firiEnv.him.
2. M. Abernathy and 5. Shaw, "Integrating Geographic

Information in VRML Models," Proc. Third Syrnp.

VRML, ACM New York, 1998, pp. 107-114.

Exhibit 10 10
tl,'-!?2- i Il'lLi,“}9r'ilCl.OD 3) iii!-1'! IEEE

Microsoft et a1.

 f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

wts
copyright

https://www.docketalarm.com/


Real-Time Litigation Alerts
	� Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

	� Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
	� With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

	� Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
	� Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

	� Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


