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Report OD 
the Visualization Workshop 

by John . L. Shanks 

~ 
111.dri::!f~m!:!~~ The Research Committee 
sponsored a "Scientific Visualization" workshop on Friday. September 
28 following the Sixtieth Annual International Meeting and Exposition 
of the Society of Exploration Geophysicists. This was an all-day 
workshop and was unique in that it included a comprehensive display 
of computer equipment and visualization applications. The 
presentations and demonstrations came from applications both inside 
and outside of the exploration industry. 

Approximately 300 people attended the formal presentations, which 
were given throughout the day in a large theater. Consistent with the 
topic, the presentation aids consisted of the usual slide and overhead 
projector devices, and in addition there was commercial quality video 
presentations, with sound. 

Concurrently with the formal presentations the workshop provided 
three "breakout" rooms with demonstrations of some of the latest 
visualization techniques. One room, the 'Visualization Theater". 
provided posters of projects and video tape examples. The 
"Geoscience Visualization" room was equipped with workstation 
computer equipment of the type used in visualization applications. 
These computers were used by the developers of these applications to 
demonstrate their work. The final room presented "Frontier 
Visualization" demonstrations with several "cutting edge" applications 
to give a picture of what we might expect in the future. 

Formal Presentations 

The formal presentations were given by eight invited speakers. The 
·ntr duction to the workshop was given by H. Roice Nelson. As 

l1: rman of the workshop organizing committee, Roice expressed the 
enthusiasm which the committee felt about the topic, and how 
important it is to our business. He gave the audience a sense of 
history and introduced the linkage between the technology which we 
were about to see and business needs of the petroleum exploration 
community. 

The keynote address was given by Georges Grinstein, from the 
University of Lowell. This talk captivated the audience and put the 



basics of data visualization on a scientific basis. Professor Grinstein 
pointed out the fact that we are becoming inundated in data, and we 
desperately need to be able to analyze and absorb that data, or it will 
certainly go to waste. His team worked on presenting 
multidimensional data in a way which can be quickly analyzed by the 
viewer. This includes designing visual and audible displays of the data. 
Much of the work at the Institute for Visualization and Perception 
Research of the University of Lowell involves cognitive research, and 
gets at the core of the visualization problem. He also demonstrated 
some fascinating results and discussed the directions which his 
projects will most likely take in the future. 

The medical profession has data visualization problems which are in 
many ways similar to those in petroleum exploration. Dan Wessol is 
with the Boron-Neutron Capture Therapy research program at the 
Idaho National Energy Laboratory. He showed that a three­
dimensional data volume of a person's head could be obtained from 
Magnetic resonance images (MRI) or computer assisted tomography 
(CAT scan) data. The radiation oncologist interprets planar slices 
from the volume of data, picking control points to define the outline of 
a tumor. As the physician picks the control points, a curve is defined 
around the tumor on each slice. Continuing this process gradually 
defines a three dimensional surface around the tumor. By using the 
three dimensional structures, the clinician can maximize the tumor 
cell kill and minimize damage to healthy tissue. This entire 
procedure is analogous to the process of interpreting of 3D seismic 
and well data, defining the structure and stratigraphy of a field, and 
planning drilling and development based on reservoir modeling using 
the interpretation as input. 

Harlen Baker, a researcher in computer vision and visualization at SRI 
International, presented additional examples of application of 3D 
visualization in medicine, paleontology and motion analysis. MRI or 
CAT scan data can be studied by slicing the volume and extracting 
geometric surfaces, much like a geophysicist interprets 3D seismic 
data on lines, crosslines and time-slices. Using more advanced tools, 
the surgeon can make an "incision" in the image of the skin and 
muscle tissue, and peel it away from the skull revealing the bony 
structures. He may cut away part of the bone to examine the 
structures of the brain. Such intuitive tools may lead to more precise 
surgical planning for delicate operations. In exploration, we have used 
motion to display time slices from seismic sections. These 
researchers are extending such concepts to include volumetric data in 
motion, and relative motion of various data sets. 

The exploration business already has experience with using special 
data visualization techniques for analyzing space satellite collected 
data. Mr. Robert Brovey, Exxon Production Research, discussed the 
state of that technology. There are a number of data collection 



systems in place and the United States and others are moving forward 
with plans for new systems. To date, this data has been used 
successfully to derive geologic information. The data has also been 
helpful in planning logistic support for exploration activities in areas 
which are otherwise poorly mapped, and for which information on 
local conditions is difficult to obtain. 

A topic which has received considerable press in the computer 
business is that "Virtual Reality". Mr. George Zachery of VPL Research 
gave a presentation of their pioneering work on this topic. They have 
developed a "data glove" that registers finger and hand gestures to 
control a scene presented to the viewer by a head mounted display. 
The viewer is thereby given real-time dynamic control over the spatial 
relationship between the person and the computer generated "scene" 
or database. Experience has shown that a realistic degree of artificial 
presence can be achieved. Architects can now use these tools of 
artificial reality to "walk through" a plan to examine lighting, access, 
and scenes within a proposed building. NASA Ames Research Center 
is experimenting with a form that links the head mounted display to 
cameras and the glove to robotic arms. 

Karl-Heinz Winkler, of the National Center for Supercomputer 
Applications, and Richard L. Phillips, from the Los Alamos National 
Laboratory gave papers on projects requiring more than one machine 
to produce the visualization. For example, in computational fluid 
dynamics or atmospheric modeling, extremely large amounts of 
computer computation time may be used to generate an image. Yet 
the image must be displayed on a 3D graphics device not resident on 
the primary computation machine. These two authors discuss the 
work that Los Alamos is doing in developing a very extensive network 
to handle their distributed visualization needs. Very often, the 
network is the weakest link in this type of endeavor, and Los Alamos 
appears to employ the very latest in state of the are networks 
necessary to solve this problem. 

Visualization Demonstrations 

Visualization Theater 

~.vo of the university posters treated techniques to display geophysical 
data. The video presentations covered a wide range of data 
visualization problems, including the display of numerically modeled 
physical systems such as storm systems and fluid flow. The general 
topic of volume visualization was also presented. 



Geoscience Visualization 

The "Geoscience Visualization Breakout Room" included sixteen such 
demonstrations devoted to the area of Geology and Geophysics. Some 
of the highlights included: 

Visualization, construction, and modification of 3D Geological models 
can be achieved much more easily With the aid of real time 3D 
graphics to manipulate the 3D images. The animation of 3D objects 
achieves a breakthrough in helping the human to perceive that third 
dimension. 

Volume visualization of 3D seismic data, discretized 3D geological 
models, etc., is proving to be a very useful aid in helping an 
explorationist to view and understand large 3D data volumes. 

Borehole televiewer data can be displayed in a 3D form more readily 
understood than the conventional 2D displays. This is achieved by 
display travel times or amplitudes on a borehole displayed in 3D, and 
allowing the interpreter to rotate, zoom in or out, and even travel into 
the borehole column. 

Frontier Visualization 

This room gave the attendees an opportunity to see results of very new 
projects in visualization. These projects were not directly related to 
petroleum exploration, but showed new ways to look at data which 
may well lead to revolutionary applications in our industry. 

The University of Lowell presentation extended the keynote 
presentation given by Georges Grinstein. The viewer had the 
opportunity to see and hear in more detail the variety of data 
presentations With which they have experimented. Especially 
revolutionary was the use of sound to help analyze and scan large data 
sets. 

The 'Virtual Reality" presentation by VPL Research gave the attendees 
a hands-on look at this technology. Workshop delegates were allowed 
tn put on the helmet viewer and "data glove" and move around visually 
u1 a computer generated 3D scene. The program allowed one a 
certain amount of interaction with the scene and the subject could 
pick up various "objects" in the scene and move them. 

The demonstration by Dan Wessol of the Idaho National Energy 
Laboratory covered the subject of his talk. With his system, he showed 
how the oncologist could view the MRI and CAT scans, both slices and 



3D volumes. The application allowed him to interactively pick 
boundaries in the images and define volume areas. 

Another frontier technology was that of "Frame Rate Image 
Processing" by Doug Rickman, et al, of the Wilmer Eye Institute. This 
system is being developed by NASA for the visually impaired and 
actually appeared as a poster in the Visualization Theater. 

Summary 

This workshop was very well received by its audience. Attendance was 
good during the whole day and the demonstration presenters were 
kept busy talking to interested viewers. Just as important as allowing 
the uninitiated to see this new work was some of the interaction 
between the presenters. The workers of the University of Lowell and 
VPL were overheard discussing how they might be able to merge their 
technologies to the benefit of both. 

We only received four critiques after the meeting. However, all were 
strongly positive. To the question 'Was it worthwhile?", the answers 
were "yes", "most certainly", "definitely!", and "clearly so!". 
Furthermore, of the four, two of the respondents offered to help with 
future workshops. 

This workshop definitely required more time and resources than the 
normal workshop. However, the response of the audience was so 
strongly positive that we should consider a similar format for some 
future topic. 
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Society of Exploration Geophysicists 
Sixtieth Annual International Meeting and bposition 

•■aieat~r~o Yi■11a1i-tion"' a■■■arcali woruhop 
•pon■ora4 bJ' ~• ■IIG a.■■arDll ~tt■• 

■•p~.u~ a■ , 1t•D 
Nariott ■ota1, BU ~ruci•oo 

ORGAJn:ZB:11.81 H. Roic• HelGon, Jr. (Landmark), Tracy J. Stark [Ex>Con), 
Kay Daut■nhahn Wyatt (Ph~llip■), Oaottrey A. Dorn (Arco), Richard A. 
Ottolini (S~-ntord), WUlt r. r.:::~11 (KAR.Cl, PaUl E. Soveliu■ (Visual 
Science Corp) • John L. 5.b.lUlk■ (Amoco) 

JJROOR.Uh 'l'hi• •scientitic Vi■ualica.tion'" Ra■■arcb Workahoz:, i.a 
de■i9nad to provide to the Geophysical community exposure to t:h■ 
latest developments in visuali2ation tochnelogy. Pormal pre■antation• 
aru 91ven by eight invited &pealcers, vho ara r■cognized axp■rta in 
their field• ( ■uc;h •• molecular mod■linQ, ccmputational fluid 
~ynCU11ic1, mad1c:al 1.Jlaging, apace born• imaqi.ng, virlu•l reality) 
who will describe their ur.:a of aciAntific v:un1a1b:atian 
technology, 

In addition to the foniial praaantation■, a •viaual.ization Theater" tor 
poster papDrc and video ta~• preaantation• ha• baan arranged. The 
posters and vidaoa may be viewed l,y- attend••• ba~ara, during, and 
after tha forma1 praaantations. 

• In order to provida to th■ attand••• "handa-on• expo•ura to the. l~teet 
in visualization tool■, t:wo br■akout rooma bave bean ■at a■ide to ~ 
al1ow demon■trat.ions of hardware and aottvara showing the lateat in 
scientific visualization tacbnol.09Y. The firat ~raakout r00111. 1~ 
dedicated to 11 Non-Qeoacienoa and Frontisr T•chnolo9iu11". The aecoml 
breakout room is dedicated to "'Caoacianoa Vi■uaJ.iaati.on•. Th••• 
demonstration■ ma¥ be viawad by attandeae ttefore, cu.in;, end atter 
th■ tor111al pra&antation■• 

The "Visualization Theater" and both br-kout roo•• wil.l. run from s:oo 
a.111. to ,:oo p.,n. 'l'h•r• will ba 11anc1vich carts 1n tha area of thA 
breakout roolll9 ■o people oan aat a quick lunch and atill participate. 



8130 ..... 

8:4!5 &.11. 

10J00 ..... 

10:30 •••• 

11100 a.m. 

11:30 11.111. 

12:00 a.m. 

l:00 p.111. 

1:30 p.m. 

;uoo P••• 

2:JO p.m. 

IC!fnl'Jl~O ffllJU.ZDftDII - hzaal h'■■-b~icn1.■ 

:tnuodu.ation• 

GeorQU Grinatain, Dnivanlty of Lovall, 11Rstploratory 
ScientU1~ Data Viaualizatlon• 

De■c:dption or Bnalt-out rooms 
John lpurlino, Boward IIUgbea Kedical Institute -
"Mvl■cular KQCS■lin9• 

Dan Waa■ol (ZH'l:L), Ji■ CVbb (V. of vtab), rloyd Wheeler 
(XNEL), Blain■ COhan (U. gf V~llh), B•tb Cobb (U, of Uta~), 
David Barbar (XNBL) "Xn~ac:i:iv■ G■n■r■tion ar >• D 
a-splin■ objacu ~ro■ Planar X...9e Da~• tor Multid1mene1onal 
Analy■i■ • 

Harlin Baker, SJU: IntarnaUonal - •c:o■putatian, Di■pl■y, 
and Manipulation or s~aaaa rrv■ 3-D data• 

Robert L. Bravay, Exxon Production Ra■aarc:h - •space Barn■ 
Vleualization• 

Lunch 

Jaron Lanior, VPL bHarch - "Virtual Reality• 

Karl-Heinz A. Winkler, NCSA, •Visualization and 
computational Fluid Dyi,aaic•• · 

Richard L, Phillipe, I.o• Alamo■ National Laboratory -
"Distributed Visualization at Lea Alaao• National Labatory" 

Panel Discussion 

U0DC%DCZI TUUALIIATIDI' 

"GOCAD Proj•!:1t1 G•ol~iral Model JSUilding•, Jaan-Laurant , Mallet, 
Fond~tion fgi@ntifiqQ• D• La C-9ologie Et De se: Appl1c~t1cns 

"Sei■mic Vol.um■ Vi■ualizatic;,n•, Cb:r1•t1an Toure.".ne, Vitc.l. Iege:, Inc, 

"SEDSIM: SEDiJll■ntary Ba■ in Sl:Nul.ation•, .:John W, Ht.rl.ll!U';l'h, Dept, at 
Applied Earth Science■, Stanford Univ•raity 

"Ceoloqic surfac• Int•rpratation•, Steve Thoma■, SciViaion, Corp. 

11 :i-o Geological Modeling", 1.Arry E. Denver, stratamod.el znc. 

"IVM1 Interactive Valua■ Modeling•, Carl :KUrz, Dynamic Graphics, Inc. 

•3-D C■ol09ical Modeling•, Victor Per■yra, Waidling■r Aa■ociate■ 

"I:REX1 :Int■ractiv■ 3-1) -■■rvoir Modal.ing•, Toa Laaaat■r, '1'■c:h-:t.og1c, 
Inc. 

[>n o,_0 /ihala I:m.a;a Analyllia• , c. A. Barton, D■pt. of Ceophy■ ica, Stanford 
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Univaraity 

•'l'h• MAC••• Tool for O.Opby■ioal Vi■ualiaatiOJl•, a. Burnet Olivero■, 
"l'.',exaco Explor•tion and Dt"od.uotion Tcch.nclagy Divu..i.an 

•rmaqinq to Viauali1• and Quantify Kioro-c:-.t:rio Proparti•■ or 
Petroleum S~atonH 11 , Douc, Rickman, NU,. Soiancie and T~olOCJY Lab 

11PHIL1 Interactiva :Sequenca stratic,rapb1e Studiu•, Scott A. Bowman, 
D■pt. ot C■olggy and GeopbyaiQ, Ric■ tJn1.vera1ty 

"Viaualisation at Pre■taek Hi¥•tiana tor Fault structure in Southam 
Cali!ornia•, John N. Louia, I>opt. of Oeoaoiencu, Tb• Pann•ylvania 
Stat■ Univarsity 

"Interactive 3-D buiination or Barabol■ Talaviav■r ancl Formation 
Micro-Scanner 1-.9111■•, Lee a. N•t:riek, Bohl.ua.beX"9ar 

VISUU.:IU.'l'l'DJT nn,a (hatar• aza4 V14■oa) 

VIDIIOIII 
"EXVIS: Th• Perceptualization ot Sci■ntitic O.ta11 , Caorqaa Crinetain, 
Univar■ ity ot Lovell 

•study of• Numerically Mod■l9d lav■r• &ten:•, Rct>crt Wilhalmson, 
National Cantu- ror aupercamputin~ ~ppliaationa 

•volume Vi~uGlization", Christian Touranna, Vital luge■ , Inc. 

11Viaualization in Scientific Computing - i:■au•• !5D, •v, •l, and •2 11
, 

SICCRAPH vidaotape (,&pecial 1J,tar••t Aroup in sml1Ellio■ 
ot the ACM - ucooiatia11 of COmputinq Haahinary) 

"Visualization of thR Oyna11ie ForcDci l>rivin,z Pluid !'low in the Subsurface 
or orrshore Louisiana", Ragar H. Andar■on (Call.Ullbia Univar•ity), 
Lawrence M. Cllthles (Cornall University), Wayne Lytb and 8nic• ~nd. 
(Cornell University) . 

"Vi■ua1izatian at Nulllerical Forward Modelinq", Ole' Vilmann (Odeqaard 
Dann•■kio1d sam■oe ApS), Patar G•r■tott and Henrilt Sc:bmidt (laT) 

"Vil!lualizatian ct Pr••t•ck Kic,rationa rar Paul.t Stnotur■ in Southrtn 
California•, John N. Lauia, Pann■ylvania state Univar■ity 

"lJnderatandinq CU.rrent Chllrulelinq by Vol\lllle Visualization of a Transient 
Electromagnetic Soundinq in a Three-diln.ensional ~arth", Louiaa Pall.erin 
(U. of Utah), T. Todd Elvin• (~an Die90 Suparagmputar canter), Garald 
w. Hohmann (U. ot Utah) 

P08TD81 

"Use or th• Landmo.rk to Understand Groundwater Flow", Laurel Alexander 
and Stacey Ricci (Cornall University) 

"I:•prov:Ln9 arou.ndwat ar Conbl&.~~tion Ko4elin9 b'}' V1~u~l1iat1on ot Shallow 
Sgil Layer• with Gr ound Penetrating Radar and a Landmark W0rkatation•, 
,'.71'!. 6'1 Boll (Cornall. unive.r11i._ty), JC. Samuel Xun9 (C, gf Wiaconain), Tammo 
s. Steenhuis, llild Lawrence M. cathela (Cornel.l University) 



D~D ffllvar.%l:&'flml 

"Interactive canaration of J•D B-Spllne Object.a fraa Planar Iaaga 
Data for JIU.ltidi.meneional An.&ly•i••, Dan W.eeol, tNEL 

"Virtu.l Raality•, Jaron Lanier, VPL Jta■earch 

"Exploratory Viaualication•, Ceorge• crinatain, Univareity of Lovell 

"Frame Rate laaq• Proc-sinq•, DoU9 Rickman (KASA), Robert Na■aoff 
(Wilmer Eye Inetituta of 'rh• Johna Hopkin• Vniveraity), Leigh Abta (TRIAD) 
(P011tar Paper) 
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