SMPTE Report

HDTV: A Preview of the Future

By Arthur Schneider

For more than five years, the Edu-
cation Committce of the Hollywood
Section of SMPTE has been offering
courscs on all aspects of television and
motion pictures. These range in
length from one-day seminars to
twelve-week sessions for students and
professionals.

Until recently, most of the pro-
grams offered were coordinated with
the University of Southern California
(USC) School of Continuing Educa-
tion and the Dept. of Cinema-Televi-
sion. In carly 1987, it was decided to
expand the scope of activities to include
the University of California at Los An-
geles (UCILLA) in this endeavor.

To that end, the Hollywood Scction
Education Committce, hcaded by
Bob Ringer, president of RTS Sys-
tems, divided into two groups, each to
work with coordinators of both uni-
versitics on diffcrent topics. The first
of these programs, sponsorced by
UCLA and the SMPTE Hollywood
Scction’s Education Committee, was
presented on October 24, 1987, as a
onc-day seminar on High Definition
Television (HDTV). It was held in the
400-seat dubbing theater at the Walt
Disney Studios in Burbank, Calif.

Registration began about 8:30 a.m.
in the Disney commissary. More than
300 people registercd for this semi-
nar, indicating a great interest in
HDTV. Handouts were provided to
those attending describing the varicty
of HDTV hardware available.

Opening remarks were given by
Ronnie Ruben, head of the Perform-
ing and Integrated Arts Div.,, UCLA
Extension, who handled the adminis-
tration of the program. She intro-
duced Richard Stumpf, vice-presi-
dent of engincering development at
Universal City Studios, who gave an
overview of the day’s events and intro-
duced the speakers.

This is a briel summary of the one-day seminar on
HDTV held October 24, 1987, by the SMPTE Holly-
wood Scction Bducation Committee jointly with
UCT.A at the Walt Disncy Studios in Burbank, Calif.
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Stumpf introduced SMPTE Presi-
dent M. Carlos Kennedy, who offered
comments on the Education Commit-
tee’s task of putting on a program of
this type. Kennedy remarked that in
Japan, “High Dcfinition” is some-
times rcferred to as “High Vision,”
while others talk of this ncw technol-
ogy as “Heavy Duty Television.” He
further stated that this technology
will have a profound effect on both
motion pictures and television, affect-
ing the future of all craft pcople in
both industries.

In answer to a question posed by a
reporter asking why Hollywood has
been resisting High Definition,
Stumpf answered that although there
have been a number of HDTV dem-
onstrations, most of those participat-
ing arc technical people. Stumpf feels
that morc directors, producers, writ-
ers, and other creative people who are
often turncd off by technical discus-
sions and hardware should see dem-
onstrations of this cquipment to un-
derstand the potential value of this
technology. The focus of this one-day
scminar was to discuss High Decfini-
tion as a production and post-produc-
tion tool rather than for broadcasting,
satcllite transmission, or home usc.

An audience poll was taken by Dick
Stumpl to determine how many had
scen HDTV demonstrated. The ma-
jority raised their hands. A smaller
number had seen HDTV transferred
to film. Another show of hands indi-
cated that a large number of people in
the audience had film backgrounds or
were directly involved in film produc-
tion. Nearly half of those responding
had backgrounds in both film and
tape.

HDTYV Parameters

The first speaker of the morning
was Craig Tanner, business manager
of High Definition Video Systems,
Sony Communications Products
Corp. To give the audicnce some
background information, he outlined

the history of thc development of

NTSC black-and-white and color
television and the desire for compati-

-bility between black-and-white and

color. Tanncr pointed out that High
Definition rescarch began in Japan in
1970 to determine what the parame-
ters would be for the television system
of the future.

Aspect Ratio

One of the first considerations was
the shape and size of the television
screen, or the aspect ratio. It was
found that the closer one gets to a
tclevision screen the greater the reso-
lution required in order to sce fine
detail. Results of this investigation
showed that 1125 horizontal lines as
opposed to the 525 lines of NTSC
would provide resolution equal to or
better than 35mm direct photography
when projected, as well as being able
to standards-convert to NTSC, PAL,
or SECAM television signals. Anoth-
er reason it was chosen was band-
width conservation.

It was felt that the aspect ratio
should be wide-screen format, which
was determined to be a 5X3 or 1.67
aspect ratio, as opposed to the 4X3 or
1.33 aspect ratio in NTSC tclevision.
This may ultimately be modificd into a
slightly wider aspect ratio of 5.33X3
or 16X9, which translates into 1.78 as-
pect ratio. It is felt this would be a good
compromis¢ for many different film
formats in televison, allowing the dircc-
tor to protect the image for many dif-
ferent types of releasc formats,

The technical specifications used in
HDTYV indicate that the horizontal
resolution is about double and the ver-
tical resolution is more than double
that of a standard NTSC studio cam-
era. The luminance or general num-
ber of picturc elements of HDTYV is
about four times that of standard tele-
vision. The color bandwidth of a stu-
dio HDTYV camera signal is about five
times that of an NTSC studio camera.

Currently there are between 25 and
30 manufacturers worldwide produc-
ing High Definition hardware. Ac-
cording to Tanner, Sony has sold
about 30 HDTV cameras and more
than 60 1-in. rccl-to-reel HDTV
VTRs around the world.
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Charles Swartz, program manager, UCLA
Extension.

Future Applications

Tanner stated that in the future he
felt motion-picture thecaters will use
High Definition vidco projectors in-
stead of film projectors. Onc ap-
proach may be to install onc or more
video projectors, depending on the
number of individual screens in a the-
ater complex. This projection process
would probably be complctely auto-
mated. Even further into the future,
satellite distribution to a large num-
ber of theaters using onc HDTV tape
player would send a motion picture to
hundreds or thousands of theaters si-
multaneously. It appears obvious that
film prints will no longer be distri-
buted to theaters, since cost savings
would be significant.

EBR Transfer

Two feature films have been made
to date, along with many commercials
and music videos. The edited video-
tape was transferred to motion-pic-
ture film using the electron beam re-
corder (EBR). Using a special HDTV
VTR that operates at Y5 of real time
(1 frame/scc), it records cach film
frame in the EBR recorder at double
the number of scanning lines of the
tape, completely removing any arti-
fact of horizontal line structure. Since
therearc about 1035 active video lincs
in an HDTYV picture framec, this pro-
cess results in about 2070 active lincs
of information actually recorded on
the film. Each adjacent line, however,
contains essentially the same infor-
mation.

The EBR transfer process produces
a single strip of black-and-white film
with each picture frame cxposed as
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Richard Stumpf introducing speakers at the
seminar.

three scparate red, green, and blue
images serially on the film. In another
step, when combined in an optical step
printer through a rotating color filter
wheel and recorded on fine-grain
color interncgative film, a full-color
master negative is produced from
which prints may be made. One ad-
vantage of this process is that it pro-
vides a black-and-white separation
master which may be archived. These
films have a very long storage lifc and
may be used to produce other high-
quality color master negatives at a
later time.

Image compositing and manipula-
tion are other powerful uses of High
Definition to create special optical ef-
fects that are not casily created or
cven cost-effective on film. If, as it has
been suggested, motion pictures are to
be shot at 30 frames/sec, it may make
sense to produce in HDTV, since the
frame-rate compatibility factor will
provide even better video-to-film con-
version with no strobing or other arti-
facts.

Problems

Currently, the process of convert-
ing 30 video frames to 24 film frames
requires the climination of every fifth
video field, which results in some non-
linear motion strobing and “jutter,” a
form of the “picket fence effect.”” To
minimize these effects, careful selec-
tion of camera angles, fast panning,
and lateral action are required during
production. Since this approach is not
practical, another method is being de-
veloped to help the problem of tape-
to-film conversion without these arti-
facts detracting from the continuity

Bob Ringer, chairman, Hollywood Section
Education Committee.

of the image. Sony, NHK, and others
are working on an electronic motion-
adaptive interpolation process that
will create 24 smooth film frames
from 30 video frames in a very com-
plex but clever way that will eliminate
most or all of those problems.

Tanner pointed out that digital
VTRs are being developed, and that
sometime in the next year or two they
will be able to duplicate tape with no
loss of quality, essentially maintain-
ing original production quality
throughout the post-production pro-
cess no matter how many gencrations
of optical effccts or changes may be
required to generate the final cdited
master tape.

Some of the disadvantages of
present equipment are the size and
weight of equipment, the fact that it is
ac-powered, and the relatively low
sensitivity of the camera. Tube lag is
another problem that must be reck-
oned with. Charge-coupled device
(CCD) image sensors with zero lag
arc being developed, and it is hoped
they will have a great impact on pic-
ture resolution and sensitivity. Mo-
tion interpolation also needs to be
considered.

Finally, the capital cost of equip-
ment is another prime considcration.
Currently, most VTRs cost about
$200,000, and the cameras about
$250,000 each. Unfortunately, be-
cause of the rapidly changing technol-
ogy, the useful life of electronic cam-
eras and other equipment is rclatively
short compared to say, a Panavision
film camera, which has a much longer
useful life. Despite some of these dis-
advantages, therc appears to be a

SMPTE Journal, March 1988



“. .. more directors, producers, writers, and other creative
people who are often turned off by technical discussions and
hardware should see demonstrations of this equipment to
understand the potential value of this technology.”’

number of people getting into the field
of HDTYV. They apparcntly see some
advantages, especially when it comes
to gencrating optical effects, despite
the high initial investment in hard-
ware.

A member of the audience asked,
“What was the vertical resolution of
750 lines quoted by Sony?” Tanner
stated that reference was to television
lines, not film resolution. HDTV has a
possible 1125 horizontal lines/picture
frame. However, about 1035 lines ac-
tually make up the picture. In reality,
because of a phenomenon known as
the Kell Factor in interlaced video
systems, the number of visible lines
are reduced to about 0.7 of 1135 lines,
or about 750 lines.

Film Projection Study

CBS did a study of film projection
in theaters using state-of-the-art film
projectors, and determined that most
viewers of films in local cinema
houses watched pictures on a screen
with a good dcal less than 650 or 700
lines of vertical resolution in the pic-
ture. This is due in part to the photo-
graphic process from camera to opti-
cal printer. Somewhere during the
printing process, high-frequency jit-
ter may be introduced, along with
weave that blurs out a lot of the high-
frequency detail. Part of it has to do
with film stretch, wear on the sprock-
ct holes, warping of the film, different
shaped sprockets, and a general lack
of cancellation of this ever-so-slight
film movement.

Film-to-HDTYV Tape Transfers

A final comment from the audience
concerned the ability to transfer mo-
tion-picture film to High Definition
tape. Tanner stated that at present
Rank Cintel and Ikegami both have
hardware for this purpose. NAC in Ja-
pan has built a laser telecine system.
Steadiness is a prime considcration in
film being transferred to videotape,
since video images which are rock
steady cause a certain amount of rela-
tive motion when combined with im-
ages transferred to tape from a film
projector. Ikegami has a pin-registered
projector for this purpose.
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Tanner summed up his presenta-
tion with the following thoughts.
First, there arc significant savings in
raw stock as compared to film produc-
tion. Second, there is a reduced shoot-
ing time, with corresponding savings
in above- and below-the-line costs.
Third, editing time is significantly re-
duced, allowing the producer to get
his or her product to the screen quick-
er, thus avoiding interest charges on
borrowed money.

Image Compositing

The second speaker of the day was
Paul Vlahos, president of the Ulti-
matte Corp. His talk centered around
the use of image compositing. Show-
ing a short demonstration film made
from High Definition-edited video-
tape, Vlahos impressed the audience
with the “electronic wizardry” that
appeared on the screen as a realistic
composite of activity scencs with cxte-
rior background scenes.

Special Optical Effects

From the very carly days of motion-
picture photography, producers and
directors had a desire to usc special
optical effects. Vlahos outlined some of
the techniques used to achieve
these effects, such as the painted back-
drop, hand rotoscoping, and rear pro-
jection. He gave an example of a prob-
lem that became visible because of the
color difference in the projected back-
ground image. It was possible to show
snowflakes falling on the projected
image that have a pink tint while
snowflakes in the foreground may be
blue or white.

Blue Screen Process

The original traveling matte pro-
cess known as the blue screen process
had its own set of problems. Some of
the evident problems included blue
fringing at the matte line, restriction
of fast movement, and the inability to
creatc shadows. Even though the re-
sults were not always satisfactory,
this process was used extensively for
many years.

Infrared System
The next step forward in film com-

positing was known as the infrared
system. The background was lit with
infrared light, and the matte was
made inside the camera using a spe-
cial two-strip or bipack system. This
process eliminated the biue fringing
problem, but, because infrared is a
long-wavelength light, it created
mattes that were oversize showing a
dark edge at the matte line. This pro-
cess was short-lived because of the
undesirable matte line artifacts.
Next, a matting system using ultra-
violet was attempted. Again, using
the bipack camera, instant mattes
were created. However, because the
light was of a short wavelength, the
mattes werc undersized.

Front Projection

Following this failure, front projec-
tion was tried. Unlimited sized
screens were possible, there was some
limited pan and tilt capability, and
the results were instant. Limitations
included the need to provide extreme-
ly accurate camecra-to-projector
alignment, but there were problems of
matching color and contrast between
the foreground and background im-
ages. None of the systems described
allowed the use of shadows, and all
required the use of practical floors.

Sodium System

Another attempt at image compos-
iting was the sodium system, which
was first developed in England. A
white screen was lit with yellow sodi-
um vapor lamps, and, using a two or
threc-strip camera, instant mattes
would be made in the camera in a
process similar to that of the infrared
and ultraviolet processcs. Now, be-
cause the wavelength of the yellow
color fell between the red and green
color spectrums, the size of the matte
was accurate and no matte line fring-
ing was visible. Still, no shadows
could be created, and practical floors
were a firm requirement.

Blue Screen Color Difference
Process

Finally, the blue screen color dif-
ference process, the workhorse of the
industry, was developed by Petro Vla-
hos. Its advantages were unlimited
screen size, no practical floors nceded,
background images could be low-con-
trast mattes allowing the camerman
to include shadows, transparcncics,
and fine detail, and no matte line give-
away in the composited image. Still,
there were some disadvantages, in-
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IKEGAMI HL-95 15
THE CROWNING ACHIEVEMENT OF THE 80s.

The engineers at Ikegami have just en-
hanced the finest ENG component camera in
the industry, by making it the most versatile.

Now the lkegami HL-95 camera head
can be the crown jewel of your " Beta ENG
system, as well as threc other configurations
including .7, "+ and MII formats.

Considered by many as the most im-
pressive and important hand-held camera
breakthrough of the 80's, the HL-95 achieves
total operational fiexibility without compro-
mising strict performance. sensitivity, resolu-
tion and registration.

Featuring registration stability without
adjustment (proven over many weeks); bet-
ter shoulder balance; better low light level
sensitivity (1.5 ft. candles): better S/N for
given low light levels (proven in exhaustive
comparison tests); plus mmimum mainte-
nance, weight and power consumption. The
Ikegami HL-95 far outdistances any camera
in its class. It's pure ENGenius.

For a demonstration of the HL-95 and
other lkegami cameras and monitors, con-
tact us or visit your local tkegami dealer.
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cluding not being able to see the re-
sults until after processing. It also re-
quired a high level of skill on the part
of those on the stage in setting up the
shots as well of those technicians in
the lab to achieve optimum results.
Another drawback was the time delay
in seeing results, which might vary
from one week to a super rush of
about two days.

Electronic Compositing

Petro Vlahos investigated electron-
ic compositing as early as 1953, but
found that the electronics simply did
not exist. The Ultimatte was designed
as a high-definition film-compositing
system. As it turned out, the Ulti-
matte provided between S and 6 MHz
of information, which incidentally
worked well in the video world. Be-
cause of this, the use of the Ultimatte
is prevalent in the television and
motion-picture industries. Complete
control of the image now gives the
director instant results during pro-
duction.

Even though this device appears to
solve problems during production, it
may lead to a false sense of security.
Without proper planning or doing ad-
equate homework, no amount of tech-
nical equipment will solve certain
types of problems. Lens sizes, lens
heights, and camera angles, if not
carefully planned and rehearsed in
advance of shooting, may cause severe
production limitations. In those cases,
the use of modified plans to work
around improper planning may have
to be implemented. Large crews
standing by while decisions are made
reduces the amount of material
scheduled to be shot that day. Com-
promises in lighting and staging may
have to be made, and what should
have been an experience in increased
productivity and cost savings ends up
being one of frustration.

Paul Vlahos summed up his discus-
sion by stating that when you have
image compositing in an electronic
form, there are a number of variables
available to control the image, which
allows for the best possible compro-
mise in terms of coming up with an
image composite that is realistic. The
ability to deal successfully with
smoke, glass reflections, and shadows,
all with no edge effect, is only a small
part of what represents a convincing
image composite. Currently, the pri-
mary use of image compositing in
HDTY is for commercials and music
videos.
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Directing HDTV

Standing in for the morning’s third
speaker, David Niles, who was in pro-
duction in Paris, was Dennis Orner,
executive vice-president of 1125 Pro-
ductions, who gave a director’s view of
HDTYV. Orner outlined a number of
projects he and Niles have in progress
in this field. The theme of his presen-
tation was that creative, inventive
people make pictures that work, pro-
ducing ideas that affect our moods
and emotions. He stated that High
Definition was another medium in
which to present these emotions.

Orner stated that High Definition
appears to complement rather than
replace motion-picture film. He
pointed out that in many applications,
35mm film was intercut with High
Definition film, and the results were
most satisfactory. Orner then showed
a short film made from an edited
High Definition tape-to-35mm film
called Stairway to Heaven, which was
quite impressive.

Since David Niles was unavailable
to appear in person for this seminar,
he videotaped his thoughts (in High
Definition, of course) for the audi-
ence. [t seems as though Niles is quite
comfortable behind the camera but a
bit shy when it comes to speaking on
camera. The entire videotaped inter-
view was framed in an archway show-
ing only his nose, mouth, and hand.
The audience never got a good look at
this shy man.

Niles stated that when he first saw
HDTYV, it was as though someone had
just cleaned a window and he could
see things he had never seen before on
film or video. He felt that it was a
whole new image expression. Niles
also commented on the fact that in all
their shoots, they never had a failure
or any type of downtime that affected
the production, indicating the high re-
liability of this equipment. The crews
used in High Definition production
are the same as those used in film
production, so retraining is not neces-
sary for most jobs.

HDTYV Applications

Stumpf next introduced Charles
Pantuso, director of engineering for
Northernlight & Picture Corp., a co-
producer of a CBC miniseries called
“Chasing Rainbows.” Pantuso gave a
brief technical overview of some of
the HDTYV applications used in the
series. ““Chasing Rainbows” is a 14-
hour miniseries produced entirely in
High Definition, but it was also de-

signed to be downconverted to NTSC.
A total of 350 hours of original mate-
rial was recorded for the series.

A skilled film editor, who learned
to operate the editing system within
three weeks without having worked in
video previously, edited the series. An
NTSC camera pointing at the High
Definition monitor made a converted
Y-in. NTSC work tape with time-
code and reel numbers burned into the
video. The task of editing was done by
assembling a first cut and using this
cut as a playback tape to create subse-
quent versions. Using this technique,
as many as eight sets of changes were
made. Commercial software pro-
grams were used in the same manner
as in NTSC editing to sift through the
various versions and to come up with
an edit list suitable for automatic as-
sembly.

During the lunch break, portions of
“Chasing Rainbows” were shown by
playing in sync an HDTV tape along-
side an NTSC-converted signal. The
downconversion quality appeared to
be as good as an original NTSC pro-
duction. In addition, the same seg-
ment was also transferred to 35mm
film using the High Definition EBR
process, enabling the audience to see
yet another format of this process.

Considerations in Using HDTV

Financial

Following the lunch break, Dick
Stumpf introduced Mark Blandford,
executive producer of ‘““Chasing
Rainbows,” and John Galt, president
of Northernlight & Pictures Corp.,
who was also the director of photogra-
phy on the series. Blandford stated the
production began shooting in March
of 1986 and was completed in October
1987, more than 19 months later. He
pointed out that one of the primary
reasons for shooting in High Defini-
tion was financial. The cost of the

“series was about 11 million Canadian

dollars, which breaks down into
$800,000/hr Canadian or about
$600,000/hr U.S., which is much less
than budgets used for 1-hr programs
produced on American television.

Technical Quality

The second reason for shooting in
HDTYV is technical quality. The
Canadian Broadcasting Corp. (CBC)
produces all of its drama programs in
16mm, and Canadian audiences can’t
understand why their programs don’t
have that “American look.” Bland-
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From here onin, it’s a multi-format world
and yaur test signal generators will have to
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ford pointed out that the “look™ was
due to the use of 35mm film in Ameri-
can television.

Because he fought and lost the bat-
tle of shooting in 35mm with the Ca-
nadian Government, he then met with
John Galt, who suggested the use of
High Definition for production in-
stead of 1 6mm film. Since High Defi-
nition was so new at the time, Galt
persuaded Sony to rent them the
equipment for about what it would
cost to use 16mm film.

After a screening of the first 20
minutes of the series on film, Bland-
ford said he was a convert to High
Definition. Other changes he men-
tioned included a forced relationship
between the production designer and
the director of photography. Bland-
ford reiterated that the movie set was
not the place to be creating but rather
the place to be revising and improv-
ing. The production averaged 25 set-
ups and 4 finished minutes per day,
which is very good considering the
magnitude of the production. There
was no video monitor on the floor,
which eliminated “directing by com-
mittee,” a problem often encountered
when the production staff views each
take and starts getting ideas on how to
improve the product.

John Galt then stated that “High
Definition to me simply represents the
first electronic medium that is worth
the trouble that one would take if one
were shooting a 35mm film.” Many
questions from the audience kept the
speakers on their toes. One question
was the level of light used during pro-
duction. Galt indicated that studio
light levels varied between 80 and 125
fc at f/2.8. Night photography was
shot using between 20 and 40 fc of
light.

Demonstrations

Next, a very impressive film was
shown which compares side-by-side
35mm direct-film photography with
High Definition photography con-
verted to 35mm motion-picture film.
This demonstration was prepared by
the Imagica Corp. of Tokyo using the
NAC laser beam real-time HDTV-
to-35mm film recorder. Many scenes
shot in the same location side-by-side
on film and on HDTV were to the eye
identical in quality, which confused
the audience since most were unable
to tell one from the other.

Production Techniques
Barry Rebo, of HDTYV Studio, Inc.,
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in New York, discussed production
techniques and showed several exam-
ples of his work transferred to film,
much of it involving the Ultimatte
and multilayer compositing. Denis
Bieber, Rebo’s partner, then dis-
cussed how they developed sales and
marketing plans for this new medium
using, for example, music videos to
test their ideas. From this evolved a
graphic design market plan enabling
them to create background mattes.
That led to their first feature film
based on the drug world.

Bieber feels that in the future, a
linear High Definition feature film,
that is, one with no special effects, will
cost between 20 and 25% less than
shooting the same project on 35mm
film. Adding complex special effects
will mean even greater savings.

Robby Benson then answered ques-
tions from the audience relating to the
feature film he directed, stating that
he believes High Definition is just an-
other tool. However, the ability to re-
play a take to see if there is a boom in
the frame is a powerful feature of
electronic cinematography, saving
time and money as long as it isn’t
overused. It was pointed out that if
this feature had been shot on film,
there would have been another 6 or7
days of production.

Discussion

Following the afternoon break, the
round table panel was assembled to
discuss production techniques and to
answer questions from the audience.
All the speakers were invited to be
part of the panel, together with the
invited guests. The latter included
John Whitman of Universal City Stu-
dios; Robby Benson, actor-director;
Jeremy Kagen, director; Doug Trum-
bull of Showscan, and Laszlo Kovacs,
cinematographer, among others.
There were ten in all.

John Whitman stated that on the
surface it might appear that High
Definition at the present time would
save producers a great deal of money,
when in reality, after factoring in
fringe benefits and other costs, actual
savings are only about 8 to 9%. Laszlo
Kovacs feels that this process will fill
the need for television but will not
replace film as a production medium.
Doug Trumbull expressed his feelings
about such things as the human phys-
iological responses to various picture
frame rates and found that 60
frames/sec is substantially better

than 24 frames/sec. For one thing,
flicker is not as apparent to the viewer
as it is at slower frame rates.

Jeremy Kagen sees High Defini-
tion as quite different from regular
television and as another ‘“‘experi-
ence.” He pointed out that watchinga
program in NTSC and watching the
same program on a High Definition
receiver next to it, one would find that
they are totally different experiences.
The audience applauded loudly when
John Galt summed up the day’s pro-
ceedings by stating that “Hollywood
is a state of mind, not a place.”

At the close of the seminar, partici-
pants were asked to fill out an evalua-
tion form and to express their opin-
jons on the quality of the one-day
program. An overwhelming number
of those responding rated this seminar
as “very well organized,” “excellent,”
and “everything was on the cutting
edge — thank you,” along with many
more comments expressing their ap-
preciation for this fine program.

The entire proceedings were audio
taped. These are available through
SMPTE headquarters for those who
missed this informative program.
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