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Course Abstract 

This course is a practical guide for understanding and using digital video for computer graphics 
animations in applications such as networked video, multimedia, and video broadcasts or presentations. 
We will present a nuts-and-bolts approach to making effective use of the wide range of digital video in 
applications such as: animation recording systems, transmission over A TM networks and the World 
Wide Web, interactive CD-ROMs, scientific visualization, desktop multimedia systems, and high­
definition video television standards. We will demonstrate computer animation recording and non-linear 
editing on a desktop video system, describe in detail various digital video animation systems, and 
describe the digital video format standards. 

Summary Statement 

World wide, computer animation has recently enjoyed an enormous increase of use in a wide range of 
video applications, from presentations to scientific visualization to education. Video is playing an 
increasingly important role in our computing environments. With the development of numerous digital 
video standards, the industry is moving further away from analog systems. More frequently, computer 
graphics artists, programmers, and animators need to interface with digital video systems and its 
applications. The World Wide Web and CD-ROM on-line interactive information systems have created 
even more outlets for digital video animations. With the emergence of multimedia desktop systems and 
multimedia as a "hot" topic in computing, the role of production video is increasingly important. All 
areas of computer use~cientific, artistic, educational, and otherwise-are turning to video as a medium 
for the presentation of information. Most of these new users need a basic education al:>out digital video 
to increase the quality of their production, yet this information is not easily obtained. Many of these 
potential video producers are coming to the annual ACM SIGGRAPH conference to learn about the 
latest techniques in computer animation and multimedia. We feel that the annual ACM SIGGRAPH 
conference is a perfect place to educate this growing community of novice digital video producers. 

This course is a follow-on to the "Practical Guide to Recording Video Animations from Computer 
Graphics" ACM SIGGRAPH course presented in 1995 and 1996, but it is not a prerequisite for 
attendance to this course. 

In order to provide useful information to a large. diverse audience with varying needs and applications, we 
will address a wide range of topics: including desktop video systems, video compression, conversion of 
analog video, transmission over high speed networks, as well as low-bandwidth systems such as the 
World Wide Web and intilractive CD-ROMs. We will also describe in detail and demonstrate several 
recording/editing system configurations. 

The course notes also include technical details of video formats and theory so that the notes will 
become a reference guide. 
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Course Objectives 

Our principal objective is to give an overview of digital video and computer animations in a variety of 
applications. Attendees should leave with enough information to know what to look for in purchasing 
equipment, how to assemble a system of their own. be knowledgeable enough as to know what hardware 
and software is needed, and what pitfalls to avoid when producing a video. 

We also will explore the upcoming horizons in computer video technology. such as Web-based video, 
compression. multimedia, ATM video transmission, digital video disks. high-definition television, 
recording/editing systems. and others. 

Intended Audience 

People starting or planning to build a computer based digital video animation recording system, or who 
are converting their present systems to digital video, Web-page builders with video information, CD-ROM 
designers with interactive video, or visualization centers for industrial and presentation users. 

Prerequisites 

Prior knowledge of the basics of computer graphics is assumed. This course makes few assumptions 
about any knowledge of video theory. but it would be helpful. Attendees should at least be able to 
correctly connect a home VCR to a television. 

Course Syllabus 

This course is directed toward those who want to: 

• record computer generated animations, (Alias/Wavefront. Softlmage. etc.) 
• record animations of scientific and visualization data onto video tape. 

(AVS, in-house software calculation results. raster images. etc.) 
• create video segments for viewing on the World Wide Web, 
• create video segments for multimedia. 

To address the diverse needs and applications of our audience. we cover a wide range of topics including 
desktop video systems. video compression, conversion of analog video. transmission over high speed 
networks, as well as low-bandwidth systems such as the World Wide Web and interactive CD-ROMs. We 
also describe In detail and demonstrate several recording/editing system configurations. With each of 
these applications we discuss their advantages and disadvantages, the purpose of the equipment, the 
function of the hardware and software. and what to look for when purchasing video equipment. 

We also discuss other related topics. such as audio. Image compression, the future of video, and the 
pitfalls to avoid when producing a video. 

It is not possible to cover all aspects of this topic thoroughly in a single day, so we have chosen to 
Include detailed technical and theoretical topics. such as the technical description of the ITU-601 
digital video standard. as an appendix in the course notes. Some Important information contained in the 
appendix will be covered in·detail during the course, other topics In the appendix will be touched upon 
briefly. The course notes are a reference for a wide range of topics and a starting point for a reader to 
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locate more information. It is our goal to make the course notes useful beyond the end of the 
conference:. 

The course: Is presented In four 90 minute sessions. Bob Judd will introduce each topic so that we may 
present a coherent course. 

Session 1 

• Overview (10 mlnutee). Bob Judd presenter. Bob will introduce the course and answer the 
questions: Why would one want to record computer graphics animations, for what purpose is it 
useful (such as analysis, insight, presentation. training, program development. entertainment). 
and how tools and techniques differ depending of the data source (scientific calculations. artist 
animation. CAD-CAM modeling. etc.). 

• Analog Video Formate (20 minutee). Jim Costigan presenter. For people new to the field, we will 
briefly describe the various analog video formats and discuss their advantages & disadvantages. 
Topics Include: NTSC. YIC. Y R-Y B-Y, and RGB. 

• Digital Video Formate (:30 mlnutee). Ross Gaunt presenter. Here we describe today's various 
digital video formats and discuss their advantages & disadvantages. Topics include: Parallel 
component video, serial component and composite video. audio and ancillary data formats. 
consumer DV and DV-Pro video, and Firewire. 

• Video Animation 5yeteme (:30 minutee). Jim Costigan presenter. This section will cover the 
requirements of a range of animation recording systems. Each new system will build on the 
previous system. With each configuration we will describe the hardware, discuss their features, 
advantages & disadvantages. and talk about what to look for when purchasing a device. Topics 
include: video frame buffers. digital disk recorders, video tape recorders. monitors. time base 
correctors. distribution amps. sync gem:rators. cables. waveform monitors and vector scopes, 
SMPTE time codes. 

Seseion 2 

• Analog to Digital Video Convereion (:30 Minutee). Ross Gaunt presenter. Converting from RGB 
to digital video. and back to analog can be complex. Results will vary depending on factors such as 
word length, color space, sampling frequency. and others. Topics include: color space conversion, 
8-bit vs. 10-bit digital video. sampling rates, gamma correction. and resolution. 

• Deektop Video 5yeteme (60 mlnutee). Ross Gaunt presenter. With nearly 100 systems 
available, It has become a challenge for a person to evaluate these systems on his or her own. yet 
today's buyer wants a system that will meet their needs for today and the future, while maximizing 
the price/performance. One half of this section will discuss the advantages and disadvantages of 
various configurations for desktop video recording/editing systems. The second half will be devoted 
to evaluating most of the desktop video systems currently on the market. 
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Session :3 

• Non-Linear Video Recordine System Demonstration (:30 minutes). Jim Costigan presenter. 
Video production requires one to balance time and budget against the creative process. This 
section will demonstrate various practical methods for recording and editing an animation for 
video on a desktop non-linear editing system. Topics include: rendering time, digital effects, 
transitions, compression. audio, video pitfalls, and titles. 

• Die/tal Video Compression (:30 minutes). John Mareda presenter. Compression of video is 
increasingly important, for example, in the U.S. the next generation of television broadcasting will 
employ compressed video. Due to its high data rate and massive storage requirements, 
uncompressed video is impractical for all but the most high-end applications. Also, until high­
speed networks are common in households, compressed video images will be a requirement for 
transmission over networks. Here we contrast numerous methods of compression and discuss 
their applications. Topics include: loss-less compression. JPEG. Motion-JPEG. MPEG-1. MPEG-2, 
MPEG-4, QuickTimen•, AVI, fixed bandwidth and variable bandwidth systems. 

• Hieh Definition Television (:30 minutes). John Mareda prt:st:ntt:r. An updatt: on tht: US high­
definition advanced television standard. Topics includt:: currt:ntly availablt: hardware/softwart:, how 
does A 1V fit into the computllr graphic animation proct:ss, and an t:xamplt: of a basic A 1V 
animation rt:cording system. 

Session 4 

• Networked Video (:30 minutes). Jim Costigan prt:senter. As information providt:rs movt: away 
from static text-bast:d pages, vidt:o on tht: Wt:b is gaining in popularity. Dt:pt:nding on tht: nt:twork. 
this may be easy or a time consuming task for a ust:r. This section will explort: a numbt:r of 
approaches being taken to deliver network vidt:o. Topics includt:: high t:nd networkt:d vidt:o ovt:r 
ATM. Wt:b-based vidt:o. video conft:rt:ncing, and compression techniques as they relate to 
transmitting vidt:o ovt:r tht: Web. 

• Die/tal Video In Multimedia (60 minutes). John Mareda presentt:r. Tht:re are a number of 
approaches bt:ing taken to deliver video to the home over the Web Eind CD-ROM. Topics include: 
streaming vidt:o which allows the user to get a preview of the sequence as it is being downloaded, 
hybrid CD systems which play videos from a local CD while accessing supplementary information 
from the Web, and simulcast technology such as MSNBC where a live video broadcast is 
Integrated with supplementary Web information. This courst: will also describe techniqut:s for 
creating video sequences suitable for transmission over the Web, incorporating live video into a 3D 
scene, as well as discussing alternatives to transmitting video. Other topics include VRML, 
QuickTime VR and ReaiSpace. 
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Course Organizer Information 

Bob Judd Is the main point of contact. E-mail correspondence should be addressed to 
s96video_course@lanl.gov. This will ensure communication to the entire course team. 

6ob Judd 
Los Alamos National Laboratory 
CIC-6 Customer Service, MS-B251 
Los Alamos, NM 87545 
Work: 505-667-0690 
Fax: 505-665-5817 
e-mail: bj@lanl.gov 

Introduction 

Bob is a technical staff member of CIC-6 Customer Service group in the Computing. Information and 
Communications Division of Los Alamos National Laboratory. His technical work has been in the areas 
of scientific visualization, computer graphics, high-speed networking, and desktop systems support. He 
recently has been helping K-12 education sites become connected to the Internet. He was the Group 
Leader of the Computer Graphics Group at Los Alamos for nearly seven years and also founded the 
first UNIX workstation support group at Lawrence Livermore National Laboratory. Bob was the 
conference co-chair for SIGGRAPH '93 and Panels Chair for SIGGRAPH '89 & '91. Bob is currently the 
information manager of SIGGRAPH.ORG and the chair of the ACM Electronic Services Working Group 
(ESWG). Bob was also the first president and founding director of the International Sun Users Group. 
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Speaker Information 

Jim Costigan 
Electronic Visualization Laboratory 
University of Illinois at Chicago 
851 So. Morgan St. Room 1120 SEO 
Chicago. IL 60607-7053 
Work: 312-996-3002 
Fax: 312-413-7585 
e-mail: costigan@eecs.uic.edu 

Introduction 

Jim Costigan is an audio/video professional who deals on a daily basis with a wide variety of video 
systems and configurations for Industrial and trade show productions. His work includes bid 
estimation, system design, configuration. assembly, and real-time fault detection & correction. 

Ross Gaunt 
Lawrence Livermore National Laboratory 
PO Box 808, MS L-73 
Livermore, CA 94551 
Work: 510-423-2533 
Home: 510-455-5748 
Fax: 510-423-8704 
e-mail: gaunt@llnl.gov 

Ross has been involved in video animation of scientific data at Lawrence Livermore National Laboratory 
for five years. Prior to receiving his degree in computer science. he worked over ten years as an electronic 
technician in computer. and video hardware. He has designed and built three computer video animation 
and editing systems that are In use at the laboratory. He has presented several computer animation 
video tutorials at the laboratory. Currently, he is building a multimedia CD-ROM recording facility, and a 

. computer video animation system with real-time recording and graphics effects of uncompressed 
images stored on SCSI disks. 

John Mareda 
· Sandia National Laboratories 
SMTS, Department 1425 
PO Box 5800 
Albuquerque, New Mexico 
Work: 505-845-8550 
Home: 505-296-0135 
Fax: 505-844-9297 
e-mail: jfmared@sandia.gov 

John Mareda has been involved in video animation of scientific data at Sandia National Laboratories for 
over ten years. He has set up several video animation systems that are currently In use throughout the 
laboratories. He has given numerous presentations on video animation technology Including co-chairing 
a panel session on HDTV at SIGGRAPH '91. John Is currently applying his knowledge of computer 
generated animation to the field of multimedia. 
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