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The numbers spoke volumes as 5,000 
people attended SMPTE’s 139th 
Technical Conference and Exhibit. 
Held at the Marriott Marquis in New 
York City, the conference featured 
various presentations in the form of an 
all-day seminar on DTV, a technical 
program including ten technical ses- 
sions and two panel discussions, and a 
product exhibition. The theme, “Film 
and Origination in the Era of DTV” 
was carried throughout the conference. 

All-Day Seminar 
The conference began with an all- 

day seminar titled “How to Implement 
DTV: Practical Issues for Engineers, 
Managers, Producers, and Content 
Owners.” The seminar explored the 
expected impact of DTV on the con- 
tent creator and examined the con- 
cerns of the general manager of a tele- 
vision operation. The seminar brought 
forth a variety of solutions for imple- 
menting DTV and was attended by 
more than 600 engineers. The succes- 
ful event was chaired by Paul Turner, 
Pinnacle Systems. 

Technical Program 
Eighty papers were presented dur- 

ing the technical program following 
the theme, “Film in  the Era of DTV 
Broadcasting and Distribution,” begin- 
ning on Saturday, November 20. The 
sessions were designed to give confer- 
ence participants a better understand- 
ing of DTV technology and address 
issues relevant to their careers. The 
two and a half day program was 
chaired by Laurence J. Thorpe, Sony 
Electronics, and Robert Ross, CBS, 
Inc., under the coordination of 
Editorial Vice-president Robert Kisor, 
Paramount. Saturday morning session 
topics included “Electronic 
Acquisition for DTV Program 
Origination,” chaired by Steve Welch, 

KCTS-TV and Barry Zegel, CBS 
Television City; and “Digital Post- 
Production Process for DTV,” chaired 
by Peter Owen, Quantel, and Ron 
Burdett, Sunset Post. 

The Sunday morning sessions cov- 
ered “Digital Widescreen Television,” 
chaired by Hugo Gaggioni, Sony 
Electronics, and Thomas Gurley, 
MSTV, Inc.; and “Criteria for DTV 
Picture Quality,” chaired by Joe Kane 
and Jeffrey Lubin, Sarnoff Cop .  The 
afternoon sessions included “Hybrid 
NTSC/DTV Television Facility,” 
chaired by Peter Smith, NBC, and 
Roderick Snell, Snell & Wilcox; and 
“Digital Film Lab,” chaired by Linda 
Young, Du Art Film and Video 
Laboratories, and Meg O’Malley, 
Eastman Kodak, Co. 

Monday’s sessions included “DTV 
Distribution and Delivery,” chaired by 
Robert Seidel and Ed Olson, CBS; and 
“Motion Picture Film Cinematography 
for DTV Program Origination,” 
chaired by Ed DiGiulio, Cinema 
Products Corp., and Bob Zahn, 
Broadcast Video Rentals, Ltd. 

Paper presenters represented over 
70 companies from 25 countries. 

The technical program also featured 
two panel discussions titled “DTV as a 
Business,” chaired by Ed Grebow, and 
“DTV Post-Production New Business 
Opportunities.” The topics focused on 
procedures for creating high-quality, 
cost-effective programming proce- 
dures and was well received. 

Exhibition 
The three-day exhibiting period, run- 

ning from November 22 to 24, featured 
83 exhibitors showcasing their prod- 
ucts, service demos, and programs. It 
was a golden opportunity for attendees 
to preview upcoming technology and 
gain insight on existing products. 
Industry leaders such as Audio 

Services Co., Anton/Bauer, Dolby, 
Hewlett-Packard, Leitch, Panasonic, 
Philips BTS, Pinnacle Systems, 
Quantel, Silicon Graphics, Snell & 
Wilcox, and Sony were present. 

New Logo Introduced 
The new Society logo was unveiled 

at the conference on Saturday, 
November 22. According to SMPTE 
President David L. George, the intent 
of the logo change was to develop an 
updated, cleaner and simpler identity 
reflecting Society leadership and 
authority, while reflecting the various 
technologies the Society has ventured 
into. 

Social Events 
Although the technical sessions and 

exhibits are the main focus of the con- 
ference, registrants were also keen on 
the traditional Industry Luncheon, 
Fellows Luncheon, and Honors and 
Awards Ceremony. The social gather- 
ings were well attended and enjoyable. 

Industry Luncheon 
Robert Hopkins, Sony Pictures 

High Definition Center, was the 
speaker at this November 22 event, 
presenting “Film and Video in the 
Digital Era” to an estimated 500 atten- 
dees. His talk highlighted the future of 
HDTV and the fate of SDTV. Hopkins 
also discussed the future of film i n  
relation to HDTV. Guests were pro- 
vided with an exceptional meal and an 
opportunity to meet fellow conference 
attendees. 

Fellows Luncheon 
This exclusive gathering, consisting 

of Fellows and Life Fellows, was held 
on Sunday, November 23. Keynote 
speaker and SMPTE Honorary Member 
Michael J. Sherlock, NBC, delivered a 
speech titled, “DTV: How it Got Here 
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SMPTE President David George speaking at 
the opening session. 

Program Co-Chair Robelt Ross. Program Co-Chair Laurence J. Thorpe 

The technical sessions attracted a large audience. David George unveiling SMPTE's new logo at the Society's 
press briefing. 

~~ 

Welcome Reception on Friday evening. The Authors' Lounge. 

Editorial Vice-President Robert 8. Kisor (left), with then Conference 
Vice-president Edward f .  Hobson. 

BKSTS Executive Director Anne Fenton. 



David George speaking at the Industry 
Luncheon. Mason gives his remarks. 

Luncheon Guest Speaker Robert Hopkins. The then SMPTE Secretaryflreasurer John 

Luncheon. 

I Carlos V. Girod, Jr 

Paul Collard at the Fellows Luncheon. 

NEW FELLOWS 

David S. lnglish I Oliver F. Morgan 

Gavin Schutz 



Clyde D. Smith Peter Smith 

Mikhail Tsinberg Jerry Whitaker I William Y. Zou 

Audience at the Awards Presentation. 

AWARD RECIPIENTS 

Charles Jablonski announcing the award 
winners. 

Michael J. Sherlock - Honorary Richard J. Stumpf - The Presidential 
Membership Proclamation I Gerald R. Finn - Eastman Kodak Gold 

Medal Award 



Albert Maysles - The John Grierson 
International Gold Medal Award 

Walter Hrastnik - The Technicolor/Herbert 
T. Kalmus Gold Medal Award 

Roy T. Brubaker - Citation for 
Outstanding Service to the Society 

Edgar A. Schuller - Citation for 
Outstanding Service to the Society 

Massimo Visca - Journal Certificate of 
Merit I Eisuka Nakasu - Journal Certificate of 

Merit 

Or. Maryann M. Mendel -- The Fuji Gold 
Medal 

Michael Sherlock accepting the Honorary 
Membership Award for Julius Barnathan. I The band at the Honors and Awards 

Reception. 



The SMPTE Education committee meeting at the Conference. (standing from left to right) Jay Ballard, Harry W. Fould, Fred Benedikt, 
Winniphred Stone, Milton R. Shefter, Fung Lam, and Michael Pietrowski; (sitting from left to right) Gerard Finn, David F.E. Corley, Timothy 
Spitzer, Harold L. Miller, and Gordon Ballantyne. 

and Where this Cutting Edge 
Technology is Taking Us.” The follow- 
ing new inductees were then recog- 
nized and introduced to their peers: 
Carlos V. Girod Jr., SMPTE; Eric 
Hitchen, Federation of Australian 
Commercial Television Stations; David 
S. Inglish. Universal Studios, Inc.; 
Oliver F. Morgan, Sony Advanced 
Develop-ment Center; Robert J. Ross, 
CBS; Gavin Schutz, Four Media Co.; 
Robert P. Seidel, CBS Inc.; Clyde D. 
Smith, Speer Worldwide Digital 
Communi-cations Consultants; Peter 
Smith, NBC; Roderick S. Snell, Snell 
& Wilcox, Ltd.; Mikhail Tsinberg, 
Toshiba America Consumer Products; 
Jerry C. Whitaker, Technical Press; and 
William Y. Zou, NextLevel Systems 
Inc. 

Honors and Awards Reception 
The annual Honors and Awards 

Reception, attended by an estimated 
600 people, was held on Sunday, 
November 23, in the Marriott 
Marquis Ballroom. Seventeen individ- 
uals were recognized by the Society 
for their outstanding achievements. 

The Society’s top honor, Honorary 
Membership, was awarded to Julius 
Barnathan and Michael J. Sherlock. 
Barnathan was honored for his life- 
time contributions to the advancement 
of television technology. Sherlock was 
recognized for his continuing drive for 
leading edge technology and his lead- 
ership and dedication in advancing the 
medium of television. 

The following were also recipients 
of SMPTE awards. The Presidential 
Proclamation: Richard J.  Stumpf, 
Universal Studio; The Eastman Kodak 
Gold Medal: Gerald R. Finn, Pasadena 
City College; The Fuji Gold Medal 
Award: Dr. Maryann M.  Mendel, 
Eastman Kodak Co., The John 
Grierson International Gold Medal: 
Albert Maysles; The Technicolor/ 
Herbert T. Kalmus Gold Medal: 
Walter Hrastnik, BHP, Inc.; The 
Citation for Outstanding Service to the 
Society: Roy T. Brubaker, Crest 
National, and Edgar A. Schuller, 
retired; The SMPTE Journal Award: 
Mark Schubin; The SMPTE Journal 
Certificate of Merit: Massimo Visca 
and Maurizio Ardito, RAI Radiotele- 
visione Italiana, and Katsunori Aoki, 
Eisuke Nakaus, Ryoichi Yajima, 
Yasuaki Konatsuga, and Keiichi 
Kubota, NHK. 

Partners Program 
Partners Program participants were 

treated to the Broadway hit musical 
The King and I featuring Tony Award 
winner Faith Prince. Prior to show- 
time, SMPTE partners experienced the 
famous cuisine of Sardi’s Restaurant 
on West 44th St. in the heart of Time 
Square. The program was organized 
by SMPTE and enjoyed by all who 
attended. 

Committee Meetings 
The Society held meetings of the 

Executive Committee and Board of 

Governors, as well as other adminis- 
trative, editorial, and engineering com- 
mittees during the conference. 
Business was transacted and officers 
for the 1998 term were introduced. 

Arrangements 
Conference Vice-president Edward 

P. Hobson 11, Sony Electronics Inc., 
headed the four day event and was 
supported by General Arrangements 
Chair Nick DiLello, Sony Business 
and Professional Group. 

Registration Chair Peter Keane, 
HBO; Opening Films and Tape Chair 
Steve Garfinkel, Eastman Kodak Co.; 
Audio/Visual Projection Chair Ben 
Homonick, Nassau County Police; 
Reception, Entertainment, Hospitality 
and Info Chair Neal Pilzer, Motion 
Picture Enterprises, Inc.; Membership 
Chair Warren Singer, Video 
Technologies Resources, Inc.; and 
Industry Luncheon Chair Ed Schuller, 
retired, also contributed their time and 
expertise to the conference. 

Sponsored Activities 
The Society would like to express 

its appreciation to the following orga- 
nizations for their generous support of 
conference events: ABC, CBS, 
Eastman Kodak, Co., FOX, Fuji Film, 
Leitch Inc., NBC, Philips BTS, 
Pinnacle Systems, Inc., Quantel, Sony, 
Tektronix, and Vibriant Technologies. 

-Jermuine Hull 
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LIST OF EXHIBITORS 

ADC Telecommunications Lowel-Light Manufacturing 
Anton/Rauer, Inc. Maxell Corp.of America 
Artel Video Systems Microvideo 
ASC Audio Video Corp. 
Audio Services Company Inc. 
Axon Digital Design Group 
B i-Tran ics MRT Micro 
Bittree NDS Americas, Inc. 
The Broadcast Store 
Canare Corp. Network Electronics AS 
Certainteed Corp. NS Microwave 
Cinema Products Corp. NVision 
Clariion Odetics Broadcast 
Comark Digital Services Omnimusic 
CommScope Panasonic Broadcast & Digital Systems Co. 
Communications Specialties, Inc. ParkerVision 
Communitek Video Systems, Inc. PESA Switching Systems 
Cool-Lux Lighting Phillips BTS 
Data Check CorporationPrism Sound Planon, Inc. 
Digital Video Systems Quantel, Inc. 
DiviCom RE America 
Dolby Laboratories, Inc. 
DSC Laboratories Sachtler Corp. 
DSI RF Systems, Inc. 
DTC Communications, Inc. Silicon Graphics 
Frezzolini Electronics Snell & Wilcox 
Gepco International, Inc. SNNY Corp. 
Haplotec, Inc. Sony Electronics 
Hart Mann Associates 
Hewlett-Packard Tekniche 
Hotronic, Inc. Tektronix, Inc. 
IMAS Publishing Group Telemetrics 
Intel Video 
ITS Transoft Technology 
ITT Cannon RF Products 
Kings Electronics Uni-Set Corp. 
Knox Video Video Products Group 
Leader Instruments Videotek, Inc. 
Leitch Wolf Coach 
Listec Video Corp. Zircon Video 

Miller Fluid Heads (USA), Inc. 
Modulation Sciences, Inc. 
Mohaw WCDT 

Nemal Electronics Intl., Inc. 

Rules Service Co. 

Sencorel AAVS 

Synthesys Research, Inc. 

Television Equipment Associates, Inc. 

Trompeter Electronics, Inc. 
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KEYNOTE ADDRESS - INDUSTRY LUNCHEON 

Film and Video in the Digital Era 

By Robert Hopkins 

t was about 20 years ago that the I SMPTE C format standard was 
developed. It was also about 20 years 
ago that the SMPTE Study Group on 
high-definition television was estab- 
lished. The last analog composite 
NTSC standard was being established 
just as digital component high-defini- 
tion standardization was beginning. 
Today that shift from analog compos- 
ite NTSC to digital component HD is 
clear. Back then it was not. 

But, is the transition clear even 
today? I suggest that many in this 
room believe it is anything but clear! 
For example, will broadcasters do 
HDTV. or multicasting, or data? Will 
consumers buy HDTV sets, or digital 
standard definition television sets, or 
PCs? Will there be analog broadcast- 
ing i n  the year 2007? Will HDTV 
replace film? Several provocative 
questions. I am sorry to say I have 
very few answers. But, I do have lots 
of opinions. And, as 1 have the mic at 
the moment, I’m going to share them 
with you. 

The High Definition Center 
Let me begin by telling you a little 

about my company. The Sony 
Pictures High Definition Center is a 
production/post-production service 
facility that specializes in the use of 
high-definition video technology. 
Originally formed i n  1987 as a 
research and development center by 
Sony Corp. of America, ownership of 
the HD Center was transferred to 
Sony Pictures in 1995. At that time 
decisions were made that the Center 
would have to generate sufficient rev- 
enue to  pay for i tself ,  including 
research and development, plus return 
a profit to its parent, Sony Pictures. 

The HD Center is in the middle of 
a film studio. That is appropriate as 

Text of an address given at the Industry Luncheon at 
the 139th Tcchnical Conference in New York, N.Y.. 
on November 22, 1997. Robert Hopkins is with Sony 
Pictures High Definition Cenlcr. Culvcr City, CA 
90232. 

Guest Speaker Robert Hopkins at the 
Industry Luncheon. 

we are bridging the film and HD 
video worlds. We transfer film to HD 
video. We transfer HD video to film. 
We transfer film to HD video to film. 
We produce in HD video, do post- 
production in HD video, and do HD 
resolution computer graphics. We 
output in HD video, standard-defini- 
tion or SD video, and film. 

Film to High-Definition Video 
Transfers 

The HD Center’s largest business 
area at the moment is film to HD 
video transfer. We have transferred 
more than 200 feature films to HD. 
We use realtime, intermittent motion, 
pin-registered, I K  x 2K, CCD area- 
array telecines. We bought one 
machine from Sony a few years ago 
that was built to our specifications. It 
can transfer positive and negative 
35mm and 16mm film. We have 
another non-realtime, but otherwise 
the same, telecine for 65mm film that 
we built ourselves. 

We have contracted with Cinema 
Products to build two more 35mm 
telecines that we will place in service 
momentarily. These two machines 

will use the light valve technology 
the HD Center developed for primary 
color correction. This technology will 
be included in the telecines that Sony 
will have available next year. 

When transferring fi lm, i t  is  
mandatory that you maintain proper 
24-frame information. If you assume 
a 60-Hz signal interface, as we have 
today in the US., you must maintain 
proper 3:2 pulldown. Digital broad- 
casting, whether HD or standard defi- 
nition, will use fewer bits for the 
same quality, or higher quality for the 
same number of bits if material origi- 
nating at 24 Hz is maintained at 24 
Hz. That means more programs, or 
more data, or higher quality. If a TV 
show is shot with film, for example, 
then transferred to video for post-pro- 
duction, the editing should be on a 
24-Hz basis. 

Why am I worried about maintain- 
ing 24 Hz? Because we want to use 
film and digital video in a comple- 
mentary manner. With the new digital 
broadcasting standard, you can broad- 
cast 24-Hz material directly. You can 
encode a DVD with 24-Hz material. 
When converting our transfers to 
625-line video, we drop the f i f t h  
redundant field to make a 48-Hz tape. 
When we play back that tape at 50 
Hz, there are no 60-Hz artifacts. It is 
equivalent to transferring the film at 
25 framedsec directly to a 50-Hz sys- 
tem. This is possible only if the 24- 
Hz timing has been maintained. 

Why am I concerned about pin-reg- 
istration? Because it is best to remove 
any weave before digitizing. If the 
weave is digitized, i t  will require 
extra bits i n  MPEG compression, 
whether the compression is for broad- 
casting, or for DVD, because the 
weave will appear to  be picture 
motion, and the MPEG encoding will 
faithfully transmit the weave! Those 
bits could have been used to give 
higher quali ty.  The permissible 
weave in the SMPTE/ANSI specifica- 
tions for 35mm films has been calcu- 
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lated to be five pixels at 1080 x 1920 
resolution. That’s a lot. 

I am concerned about quali ty.  
That’s why I am sold on HDTV. One 
reason we are transferring films to 
HD is because the down-converted 
SD material is superior to a 525-line 
transfer. Columbia Tristar Home 
Video titles authored at the Sony 
Pictures DVD Center are getting top 
ratings for quality. As a matter of 
fact, in a Stereophile article, six out 
of the top ten A+ titles were authored 
at our facility. Guess what - the 
video signals used in the authoring 
came from our HD transferred mater- 
ial. 

In our transfers, we make two mas- 
ters, one is a full frame 4:3 aspect 
ratio, and the other is a letterbox 
16:9. The only purpose of the 4:3 
master is for down-conversion to 4:3 
standard definition. The 163 master 
retains the original theatrical aspect 
ratio as the artists made it. We do not 
pan and scan to the 16:9 format. Or, 
at least not yet. I hope w e  are not 
forced to do pan and scan for HD. 
HBO has said they wish to keep the 
theatrical aspect ratio in HD. Bravo to 
them. 

Film Restoration 
We have become very involved in 

film restoration. Our first significant 
restoration pro-ject was The Matinee 
idol. Frank Capra, the legendary 
Columbia Pictures director, was born 
in 1897. This year we are celebrating 
the 100th anniversary of his birth. 
The celebration began on January 
10th  by screening the movie The 
Matinee Idol to an audience of more 
than 1,000 at the Academy of Motion 
Picture Arts and Sciences i n  Los 
Angeles. So,  what is the significance 
of that? The Matinee idol was a lost 
filtn for more than 60 years, only 
recently found, and in terrible shape. 
It was restored using digital process- 
ing by the High Definition Center. 
This was the first time a live-action 
feature has been restored in its entire- 
ty using digital processing. 

In 1928 Frank Capra directed The 
Matinee Idol for Columbia Pictures, a 
silent black and white movie. Not 
long after the movie was released, 
there were no known copies of the 
film. A couple or so years ago a print 

was found in the collections of the 
Cinematheque Francaise under its 
French title, Bessie a Broadway. The 
diacetate print, once the property of a 
cine-club in the south of France, 
received first stage restoration at 
Immagine Ritrovato, a preservation 
laboratory i n  Bologna, and was 
screened at Bologna’s festival of 
restored films. This screening caused 
the film to come to the attention of 
Michael Friend of the Motion Picture 
Academy and Grover Crisp of Sony 
Pictures. Knowing that the High 
Definition Center had been develop- 
ing techniques for restoring damaged 
films, they asked the center to apply 
those skills to The Matinee Idol. 

The rediscovered film had many 
scratches and tears, and numerous 
frames with large area damage. It had 
French inter-titles, and scenes had 
been rearranged from the original. An 
interposit ive was made from the 
preservation duplicate negative. The 
IP was scanned using the HD 
Center’s telecine. Every frame was 
input to CG workstations for repair. 
Many repairs were made using auto- 
matic software; however, many other 
repairs had to be made by a digital 
artist. 

After two years of searching, text 
for the original English inter-titles 
was found in the archives. The excla- 
mation A-ha! appears twice in the 
film as a graphic, and from this it was 
possible to identify the original title 
font of the film. The scenes were 
placed back in the original order with 
the regenerated inter-titles. Finally, 
the HD tape was output to film using 
the center’s electron beam recorder. 
This is t h e  f i lm, then, that was 
screened at the Motion Picture 
Academy in January to begin the 
Frank Capra celebration. 

Throughout the restoration process, 
the goal was always to protect the 
integrity of the original image while 
removing only those defects that were 
clearly produced by damage, severe 
wear, misuse, or deterioration. The 
goal of the work was always to 
restore the original achievement of 
the director: to return the film to a 
condition as close as possible to the 
original without changing or improv- 
ing the film. You may have a chance 
to see this work as part of a Frank 

Capra retrospective touring in the- 
aters, and it is broadcast from time to 
time on the cable channel American 
Movie Classics. 

We are  now i n  the process of 
restoring portions of Easy Rider. As 
some of the original color negative is 
missing, we have individually trans- 
ferred YCM separation prints that 
were made from the original negative 
and recombined the RGB signals in  
an HD edit suite to make a color 
image. Following CG dirt and scratch 
removal, we output to film. We have 
been able to produce a color negative 
that is superior to the color negative 
obtained by a photographic recombi- 
nation of the YCM prints. 

We are developing additional tools 
to aid our restoration efforts. We need 
more automatic software to speed up 
our work, for example, software that 
can reliably remove tram-line tracks 
and flicker. 

Let me point out that the tech- 
niques we are using to restore film 
are available only when you digitize 
the film images. Back in my shop we 
call that high-definition video. Here’s 
a case where HD video can improve 
film! Much of the point I am trying to 
make is film and HD video are com- 
plementary, not adversarial. 

High-Definition Production 
We have been involved in projects 

where we shoot and post in HD and 
then exhibit as film. With video, you 
can immediately play back the tape 
and see how it looks. You can, as 
well, easily play back the tape the 
next day as dailies. There is a bit of a 
problem, though, because the output 
film will look different from what 
you see on HD. How do you say to 
the director the film will look all 
right, just  trust me. I t  makes you 
sound like a used car dealer. We need 
a way to view the HD through what I 
will call the film filter. The colors the 
director sees, and the gamma, should 
look like the final film will look. 

There are other pieces of new 
equipment that we need, not just a 
new way of monitoring. I must say 
that the new HD camcorder will be 
great for our style of production. I t  
can be a completely self-contained 
battery operated camcorder when we 
need portability, and it can be con- 
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trolled from a CCU and the signal 
recorded with the highest possible 
quality when we are in  an environ- 
ment where we can operate in this 
style. In our work, as we often output 
i n  film, we must have the highest 
possible quality. So, we will want to 
record the highest possible quality 
under the existing conditions. 

Earlier I mentioned the Frank 
Capra retrospective that is touring 
theaters throughout the country. Part 
of the retrospective is a documentary 
titled “Frank Capra’s American 
Dream.” The interviews were all shot 
in HD video. All the film was 
scanned with our HD telecine. The 
entire piece was then transferred to 
35mm film for exhibition. 

Standards Issue 
I have already mentioned one mon- 

itoring issue. Let me give you anoth- 
er. In this case, there is a clear need 
for reconciling different standards. 
Different SMPTE standards. Or, if it 
is appropriate to have different stan- 
dards, at the very least, we need a 
way to go between them. 

What am I talking about? The stan- 
dard for peak white for standard-defi- 
nition monitors is, I believe, 35 fL. 
The standard for high-definition mon- 
itors is, I believe, 20 fL. The open 
gate standard for film projection is, 1 
believe, 16 fL, which means peak 
whites are about 10 fL Suppose, now, 
that I am doing some HD work and I 
want to use i t  in a theater environ- 
ment. Do I monitor color correction 
at 10 fL as it will be shown or at the 
HD standard of 25 fL,? What if I also 
want to down-convert it to NTSC. Do 
I monitor at 35 fL? The pictures will 
all look different! Which should we 
use as a reference? If the standards 
must be different, we need guidance 
on the appropriate filters to use when 
we are monitoring under these differ- 
ent conditions. 

As long as I am on the topic of 
standards, let me mention one more. 
Colorimetry. Many of you here may 
not understand what I am talking 
about as this is a somewhat esoteric 
topic, but 1 just have to get this off 
my chest. SMPTE led the world on 
colorimetry in developing SMPTE 
240M. It was the first standard that 
fully specified the relationship 

between light and voltage. This work, 
slightly modified, was absorbed into 
the International Telecommunication 
Union’s colorimetry specification in 
ITU-R BT.709. I believe the SMPTE 
standards for 1080 x 1920 and 720 x 
1280 systems use the ITU defined 
colorimetry. The ATSC Standard 
incorporates the ITU colorimetry as 
the preferred colorimetry for all digi- 
tal television, not just digital high- 
definition television. I hope we can 
keep it that way. I continue to hear 
rumblings that, perhaps, we should 
continue to use the old NTSC matrix 
equations. This is our opportunity to 
completely and properly specify col- 
orimetry. Please, we’re so close, let’s 
not lose it now. 

Electronic Production at 
24 Frameslsec 

At the ITS Forum in July, Sony 
announced they would be developing 
a 24 framelsec, 1080 x 1920 high- 
definition production and post-pro- 
duction system. At the HD Center, we 
are excited by this. In fact, we were 
among those pushing Sony to develop 
such a system. As we work with both 
film and HD, it will be very helpful 
to us to have 24-frame video. It will 
make it easier for us to cut video and 
film into the same project. 

As an example, consider Frank 
Capra’s American Dream that I men- 
tioned earlier. As I said, the inter- 
views were shot in  HD video at 60 
Hz-and the film was scanned at 24 
Hz. Then the entire piece was trans- 
ferred to film at 24 Hz. This is an 
excellent example of the case where 
24-Hz HD video would be helpful. 
Obviously, the interviews would have 
been shot at 24 Hz. 

We believe there will be a demand 
for this equipment for some television 
productions, especially, primetime 
programs. 

It will be especially useful for 
clients who wish to shoot and post in 
HD video, and then release in film. 

DTV Broadcasting 
As I am the author of the infamous 

Table 3, I must speak about digital 
broadcasting. Through the many long 
years we spent developing the U.S. 
standard, we constantly had high 
quality and flexibility in mind. High 

definition was always the target. 
Even when we included standard def- 
inition in the standard-that’s flexi- 
bility. Even when we moved 100% to 
digital-that’s flexibility. Even when 
we took steps to ensure computer 
interoperability-that’s flexibility. 
Even when we allowed data broad- 
casting as part of the standard-that’s 
flexibility. 

With regard to the 18 formats in  
Table 3, we sought to facilitate flexi- 
bility. How could we disregard 60 Hz 
and 30 Hz, the way television has 
been done in the U.S. for decades. 
How could we disregard 24 Hz, the 
way film has been done for a long 
time, since the beginning of time as 
far as I know. How could we disre- 
gard ITU-R BT.601? How could we 
disregard the VGA standard? We 
couldn’t. It was obvious that it was 
necessary for receivers to have flexi- 
bility rather than require every broad- 
caster to convert material to a single 
format. 

Most of the concerns we have 
heard over the past year actually stem 
from the flexibility that is built into 
the standard. Choices can be made. I 
guess that can be frightening! 

I am looking forward to the digital 
broadcasting era. It should begin in 
less than one year. Actually, digital 
stations and experimental digital sta- 
tions, have already been on the air for 
more than one year. There may be 
two dozen or so i n  a year, and 
receivers should be available. Wide 
screen high-definition receivers-I 
can hardly wait! 

Consumers Will Embrace High- 
Definition Television 

We have had the 525-line televi- 
sion system for more than 55 years. 
We added color almost 45 years ago, 
and stereophonic sound about 10 
years ago. The system has improved 
very much over the years, but it is 
not high definition. 

PCs began with alphanumeric dis- 
plays of 80 by 25 characters. Shortly 
thereafter, CGA sort of matched 
NTSC quality. Quickly, the quality 
level stepped up to EGA and then 
VGA. VGA is sort of a progressive 
scan NTSC with improved horizontal 
resolution and no composite video 
artifacts. 
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The lowest quality format in  the 
ATSC Standard, the 480-line inter- 
laced format, exceeds NTSC quality 
because it has VGA horizontal reso- 
lution and is a component signal. I 
would describe the ATSC Standard as 
having four quality levels. The next 
step up, 480 progressive scan, is 
VGA quality. PCs long ago, however, 
went beyond VGA quality. I suppose 
most PCs sold today are used with 
SVGA quality. Many are XGA quali- 
ty.  This is about the quality of the 
third step in the ATSC Standard, 720 
lines progressive. The top level in the 
ATSC Standard is 1080 lines. At 24 
frameshec for film, which is most of 
primetime television, it is progressive 
scan. This is sort of the 1200 x 1600 
level of PCs as the number of pixels 
in the frame are within 7% of each 
other. 

With a PC, you can have different 
screen resolutions depending on what 
your monitor is capable of doing. 
Most applications, but not all, will 
work in different resolution modes. 
This is what is possible with the 
ATSC Standard. If HD is being 
broadcast, and the receiver is an all- 
format receiver, the image seen at 
home will be the resolution of the 
display device. 

Just as consumers have demanded 
higher quality images in PC monitors, 
I believe they will demand higher 
quality images for television. The 
ATSC Standard was crafted to pro- 
vide this quality, just as it was crafted 
to bridge the gap between computers 
and television. In the HD Center’s 
screening room, I can vividly show 
you the quality that is possible. I have 
a theatrical release print of the 
Columbia feature Fly A w a y  Home. 
This is one of the films we have 
transferred to HD. The model HDTV 
station in Washington, D.C., WHD- 
TV, broadcast the film for me, at 24 
framehec progressive scan, recorded 
the received decompressed image, 
and sent me the tape. I can project the 
35mm print, and I can project the 
received HD signal on the same 

screen and at the same size-I6 feet 
wide. I can emphatically state that the 
ATSC Standard will allow consumers 
to have the 3Smm theatrical experi- 
ence at home. If you don’t believe 
me, come see for yourself. You are 
all invited to my screening room in 
Culver City. Just call me first! 1 will 
be most happy to welcome you. 

Film and HD Video Will Coexist 
and Complement One Another 

During the television season last 
year, two-thirds of the  Columbia 
Tristar Television primetime programs 
were shot with 35mm film. Standard- 
definition video was used for about 
25%. About 10% were shot with 
16mm film. I believe these numbers 
are similar throughout the industry. 

Over the past few months, there 
have been discussions on what should 
be used to shoot programs that will be 
broadcast in digital HD. I suspect that 
everyone here will say that the pro- 
gram content is what matters, not 
how it is shot. And, I would agree. 

But, let me go a step further. 
Suppose that two shows are broadcast 
at the same time, and are equally 
desirable in terms of content. Which 
will people watch if one is HD and 
the other is standard definition? Will 
that make a difference? What if con- 
sumers have embraced HD? Does 
that make a difference? I can remem- 
ber in the 60s when there was a mix 
of color and black and white pro- 
grams. People who had color sets did 
tend to watch more of the shows that 
were broadcast in color. Did shows 
shot in  color have better content? Do 
shows shot in a higher quality format 
have better content? 

Is it really necessary to use 35mm 
film for standard-definition broad- 
casting? If i t  is not necessary, then 
why is it used for two-thirds of the 
programs now? Why would you 
expect producers to move from 
35mm to 16mm, with a four to one 
decrease in film area per frame, when 
you move from broadcasting in stan- 
dard definition to high definition 

which has an eight to one increase in 
pixels per frame? It sounds strange 
when I put it that way, doesn’t it! 

Perhaps this really is not an issue. 
Don’t you think producers will con- 
tinue producing their shows in a man- 
ner that is most comfortable to them. 
Don’t you think any changes in quali- 
ty will be toward higher quality, not 
lower quality. 

Again I will make the same point I 
have made several times already. We 
want to find the things that can be 
done best with HD video and the 
things that can be done best with 
film. If cost issues push you one way, 
so be it. If technical issues push you 
another way, so be it. If artistic issues 
push you still another way, so be it. 
We want to exploit both technologies, 
separately and together. 

Conclusion 
At the beginning of my comments, 

I asked if the transition from analog 
composite NTSC to digital compo- 
nent high definition was clear today. 
Have I helped clear up anything? I 
doubt it. Most of us have reached our 
own conclusions, and only the reality 
of the future will clarify things. I 
asked some other questions, about 
HD and multicasting, among other 
things. 

But first, let me digress for a 
moment. There is a television show I 
have been watching for years. It is 
“The McLaughlin Group.” John 
McLaughlin and his four regular 
guests discuss issues, normally politi- 
cal, of the previous week. John will 
typically ask his guests a question. 
After they give a response, John will 
give the answer. So, now I am going 
to give you the answers to my ques- 
tions! 

Broadcasters will  broadcast HD, 
and multicast SD, and transmit data. 
Consumers will buy HD sets, and 
digital SD sets, and PCs. There will 
be analog broadcasting in the year 
2007; but I am not sure about the year 
2008! And HD and film will live hap- 
pily ever after. 
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