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Teaching Aids for University and College Level Classes:
Visual Objects and QuickTime Movies

Project Summary
As proposed we have created teaching modules specifically designed to meet the needs of

faculty members at SCEC based institutions that can be used in undergraduate and graduate
classes and provide an introduction to 3D interactive exploration of data. At the 2003 SCEC
meeting we previewed many of our visual objects and netted a favorable response (12 people
asked for follow up information).  To date we have either discussed and/or ported our products to
28 people from ~20 different institutions and discussions to improve and augment these teaching
tools are ongoing.  Due to current space limitations only some of our end products (e.g.,
QuickTime movies, interactive 3D data sets, image galleries) are currently accessible through a
web-based digital library interface (http://www.siovizcenter.ucsd.edu/library.shtml) at the
Visualization Center at Scripps Institution of Oceanography.  We have had 550 unique visitors to
these page within the last 6 months. In January of 2004, space will no longer be an issue when a
data streamer empowered by the OptIPuter (http://www.calit2.net/news/2002/9-25-
optiputer.html) comes on line.  Plans are also in place to use a ‘framework’ to integrate many of
the images and visual objects that we developed into the Electronic Encyclopedia of Earthquakes
website (http://www.scec.org/e3/index.shtml).

1.0 Completion of project tasks
Our end products (five different components) target the needs of educators at the college level
(see Appendix A).

1.1 QuickTime movies of geophysical-based data
Throughout the course of this project we have created/compiled ~20 QuickTime movies for
distribution.  These movies include: Southern California (ANZA seismic network); Faults in
Southern California (CFM); ODP Site Survey; Flood; Wave Height; Hawaii; Tuna Tracking;
Magnetotelluric and Seismic Reflection Data; Parkfield Seismicity; Sea Floor Ridges; La Jolla;
Mars; Puerto; Dead Sea; Aleutian; Seismic Waves (large scatterers); Seismic Waves (small
scatterers); Oceans; Real-time Playback (M5.1); and Real-time Playback (Alaska).  Some of
these movies were developed through our coordination of the SIO graduate student visualization
contest (http://www.siovizcenter.ucsd.edu/news_events/comp2003/results.html), and for
completeness we have also cataloged the movies developed by Dr. David Sandwell (SIO) for the
26-part community college curriculum and PBS series on Oceanography called “The Endless
Voyage.”

1.2 3D Visual objects that can be explored interactivity
Our ~30 interactive 3D datasets (e.g., ‘visual objects’) are designed to be viewed on multiple
platforms (Windows NT, Mac OSX, SGI, Sun, PC Windows2000 and PC Linux) using the
freeware program iView3D (http://www.ivs.unb.ca/products/iview3d/).  This freeware is easy to
use and install; estimated installation time is ~10 minutes. Select visual objects can currently be
d o w n l o a d  f r o m  o u r  S I O  V i s u a l i z a t i o n  C e n t e r  w e b s i t e
(http://www.siovizcenter.ucsd.edu/library/objects/index.html), and more visual objects will be on
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line as disk space allows.  The visual objects that we have created for use with the iView3D
software include: Earthquakes: Southern California (ANZA); Earthquakes: World (PDE);
Earthquakes: World (Engdahl); Earthquakes: western USA; Earthquakes: SoCal (simple); Tahoe:
lake bottom (detail); Tahoe: lake bottom (simple); Mexico and San Diego (RWBC); San Diego
(RWBC); River Delta (RWBC); Colorado Water Shed (RWBC); Seafloor: R/V Melville; The
Earth; Mars: "Flat"; Mars: Entire Planet; Mars: Where to land?;  Moon;  California Fault System
(CFM);  Global Earthquake Photo Tour;  Earthquakes: Tien Shan;  Earthquakes: Parkfield;
Seismic Safety Commission;  Earthquakes: Alaska;  Japan;  Japan (M8);  Hawaii;  Taiwan;
Memphis; and Relocated Southern California earthquakes.

1.3 Documentation (a subset available in Spanish)

During our funding period we continually have compiled documentation on local earthquakes
( e . g . ,  F i g u r e  1 ) ,  a n d  l a r g e  g l o b a l  e a r t h q u a k e s
(http://www.eqinfo.ucsd.edu/special_events/index.html).  In near real-time following each
earthquake, this documentation is available in both English and Spanish, and these ‘special
events’ webpages include specifics about the earthquake, maps and waveforms (closest station
recordings, local San Diego station, and all vertical components). This information is semi-
automatically generated using a web-template that is automatically updated using a PERL script
that acquires the needed parameters.

Figure 1.  Recording of a local
quake near Mexicali, Baja
California, Mexico (10/08/03)
M4.3.  The red ‘P’ flags
indicate the arrival of the P-
wave energy at each station.
Note the seismic energy arrives
at station MONP first,
indicating that the earthquake
is closest to that station.

1.4 Image gallery of geophysical data

Over the funding period we have amassed a large set of images of geophysical data
(e.g., Figure 2). As soon the SCEC framework is in place these images will be cataloged
for use through the E3 website. We also have a cycle of field photos, with descriptions,
on our SIO VizCenter webpage (http://siovizcenter.ucsd.edu/SIOslides/index.html).
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Figure 2.  [top] Contrast the knife-edge fault defined by seismicity in the Parkfield region (left)
that drastically differs from the complex fault structure in Southern California (right).[middle]
Seismic station telemetry lines for the ANZA sesmic network  (right) and the complex fault
structure of southern California (left). [bottom]  The unexpected.  Seismicity in Southern
California delineates a northeast trend that does not mimic that of the nearby Garlock fault
(left). The minimal topography in the New Madrid region is surprising given that one of the
largest earthquakes in the central US occurred in this region (right).
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1.5 Visual objects specifically designed for the GeoWall (http://www.geowall.org)

One of the major hurdles that we have
overcome this year is the ability to
view iView3D scene files on the
Geowall-1 in 3D stereo.  This
modification was completed in the
spring of 2003.  At the fall 2004 AGU
meeting there will be booths dedicated
to both the Geowall-1 and the
Geowall-2 (Figure 3), which will
feature many of the products (scene
files, movies and static images)
developed through this SCEC funded
project. Figure 3.  High-resolution images on the Geowall-2.

2.0  Testing our products in the classroom

Two different undergraduate classes explored our visualization products in the
Visualization Center at SIO (Figure 4).

Figure 4.  [right] On May 14th, 2003 Dr. Tom Garrison (Orange Coast College) brought his
undergraduate honors class in Marine Science (100LH) to the SIO VizCenter.   [left] On May
26th, 2003 Dr Driscoll (SIO/UCSD) held his undergraduate global tectonics (ERTH160) class at
the SIO VizCenter.  Both classes took a virtual tour both above and below the surface of the
Earth examining the correlations between topography and seismicity.
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3.0 Lesson’s learned
Throughout the course of this project we found that: (1) It is very important to have our end
products run on multiple platforms such as MAC, Windows, Linux and SGI.  Without this
flexibility we would have been severely limited in our capabilities to serve the extended SCEC
community.  (2)  Many educators find it import that all teaching products can be ported to their
local machines so that during class time, relying on internet conductivity is not an issue.  (3) One
product cannot satisfy all needs.  The variety of the products we produced (static images, movies,
3D interactive visual objects) was an essential component of the success of this project, as was
allowing flexibility in our development goals and products in order to meet the needs of the end-
users.

Appendix A

This project would not have been possible without the interest, input and support from
participants who have given us feedback on the usability of our end products (e.g., Figure A1).
This includes: Catherine Johnson (SIO), Cheryl Peach (BAS), Chris Marone (PSU), Dave
Bowman (CSF), David Oglesby (UR), David Sandwell (SIO), Frank Vernon (SIO), Frederik
Simons (PU), Graham Kent (SIO), Harry Helling (OI), Hugh Cowan (CRI.NZ), John Louie
(UNR), Lalliana Mualchin (CalTrans), Lisa Grant (UCI), Luz Chung (UCSD Extension), Mike
Blampied (USGS), Mark Zoback (Stanford), Neal Driscol (SIO), Rob Mellors (SDSU), Pat
Abbott (SDSU), Peter Shearer (SIO), Rachel Abercrombie (BU), Ralph Archuleta (UCSB), Sally
McGil (CSUSB), Stefan Wiemer (SSSIG), Tom Garrison (OCC), and Vince Bayard (SDNHM).

Figure A1.  At the SCEC 2003 meeting Peter Shearer
(top) shows his Southern California relocated data to
Mike Blampied (bottom). Mike is interactively
exploring these data in 3D using the freeware software
iView3D (http://www.ivs.unb.ca/products/iview3d/).
The ‘scene’ file of Peter’s data that we created, along
with various other data sets, can be download from a
v i s u a l  o b j e c t  r e p o s i t o r y :
http://www.siovizcenter.ucsd.edu/library/objects/index.
html.


