
SMP TE Engineering Report 

Engineering Technology Committees Meeting 
During the 127th SMPTE Conference 

"New Directions in Technology - Dif- 
ficult Decisions," the theme for the 127th 
SM PTE Technical Conference, was ap- 
parent throughout the week, and attested 
to by the meetings of the committees on 
engineering technologies, their working 
groups, subcommittees, and study groups, 
held at  the 1.0s Angclcs Convention Cen- 
ter October 27- November I ,  1985. Syn- 
opses of the meetings, showing the pro- 
gress being made by the committees, are 
prcsentcd herein, wi th  additional infor- 
mation available from Alex E. Alden, 
Manager of Engineering, or Barry C. 
Detwilcr, Staff Television Engineer. 

Working Group on Digital Video 
Standards 

The meeting was conducted by Merrill 
Weiss in  the absence of the group's chair- 
man, S t a n  Baron. 

The group is nearing completion of its 
work on a standard for the serial intcrcon- 
ncction of component digital equipment. 
I t  was noted that during the next several 
meetings, the group will be making final 
decisions on a number of issues and will 
finalize the document. 

Reports were received rrom the joint 
study groups which report to this working 
group, regarding component studio imple- 
mentation and filtering requirements. A 
written report was also received from the 
chairman of the recent meetings of the 
E B U  group handling digital video. 

I)iscussions in the meeting centered 
around the appropriate nicans to make 
available the spaces between active pic- 
ture areas for use by and for ancillary 
signals. Several schemes for packetizing 
ancillary data and for addrcssing i t  were 
prcsentcd. Included were fixed-length 
packets, run-length coded packets, and a 

Other discussions included the possible 
requirement for additional data space to 
carry ;I key signal along with the lumi- 
nance and color diffcrcnce signals. Such a 
signal would have to be included i n  the 
multiplex, since it would have to maintain 
its time relationship with other signals, so 
a s  no t  to place a heavy storage burden on 
devices making use of the key signal. 

The working group conducted ;I joint 
demonstration of component video to- 
gcthcr wi th  the Working Group on Com- 
ponent Analog Video Standards  on 

Wednesday and Thursday of the technical 
con ferencc. 

Joint Ad Hoc Group to Study 
Filtering Requirements 

This group reports to both the Working 
Groupon Component Analog VideoStan- 
dards and the Working Group on Digital 
Video Standards. Filtering issues are seen 
as being nearly identical for both analog 
and digital component systems, so that 
results for one also apply to the other. 

In  the absence of the chairman, Bill 
tlogan, the meeting was conducted by 
Merrill Weiss. The group's agenda cov- 
ered three main areas: review of tests per- 
formed at Grass Valley in July 1985, and 
of the test bed used; decisions concerning 
the test bed to be used for the next series of 
tests; and determination of the tests to be 
performed in the next series. 

Results of the Grass Valley tests indi- 
cated the likcly workability of the EBU 
template for filter characteristics, but 
intiltiplc-generation tests have not been 
performed a s  yet. A higher quality test 
bed and the ability to adequately store the 
images is requircd for the next series of 
tests. 

The test bed to be used the next time 
was defined. The tests will make use of a 
facility available at  Bell Communications 
Research Center in  New Jersey, and arc 
scheduled to be held in January 1986. 

The January tests will cover two as- 
pects: first, multiple passes through two 
different implementations of EBU tem- 
plate filters will be made and stored; sec- 
ond, the characteristics of appropriate 
viewing filters will be examined. The re- 
sults will be reported to the working 
groups i n  February 1986. 

Working Group on Component 
Analog Video Standards 

The chairman, Mcrrill Wciss, conduct- 
cd thc meeting in rather unusual sur- 
roundings. Work was ongoing for the set- 
up o f a  joint demonstration of component 
video together with the Working Group 
on Digital Video Standards. The niceting 
was held i n  the middle of the demonstra- 
tion facility ;IS the work continued. The 
participants thus got to keep both their 
heads and hands busy. 

Reports were received from the four 
subgroups which report to this working 

group: those on camera/rccordcr inter- 
face, system design, component studio im- 
plementation, and filtering requirements. 
(Reports from the groups are included 
elsewhere in this issue.) Oncchangc to the 
caniera/recorder docunicnt was agreed 
upon pending testing. I n  the last few 
months, the working group voted on three 
draft standards, which are now undergo- 
ing cleanups before being forwarded to 
the parent committee on Television Video 
Tech nology . 

Discussions a t  the meeting centered on 
the proposed component reference signal 
(CRS). which had not been discussed at 
any of the related meetings due to time 
constraints. The purpose of the signal is to 
provide a plant timing reference which 
will work equally well for both analog and 
digital portions of a component facility, 
and which will interface easily with exist- 
ing composite reference systems. 

The three proposals considered to date 
were described in detail along with the 
analysis undertaken, which has led to the 
selection of one a s  a strawman. Comments 
received with respect to possible modifica- 
tions of the strawman were received and 
found to be outside of the philosophical 
basis established for the CRS. Thcy will 
be reviewed again a t  the next meeting, a t  
which a testing schedule for the CRS will 
be cstablished. 

The demonstration of component video 
was held on Wednesday and Thursday of 
the technical conference. 

Subgroup on System Design of 
WGCAVS (Working Group on 
Component Analog Video 
Standards) 

The group, under the chairmanship of 
Birney Dayton, conducted its meeting the 
Sunday before the technical conference. 
This group handles the initial design work 
required by the Working Group on Com- 
ponent Analog Video Standards in devel- 
oping systems for standardization. 

The meeting was devoted to the further 
development of a pair of timing and am- 
plitude (T&A) control signals to be in- 
cluded in the vertical interval of compo- 
nent analog signals. The signals are 
intended to pass unimpaired through both 
forms of analog component environments, 
both forms of digital component environ- 
ments, and the composite environment. 
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The signals will be used to pcrmit con- 
struction of adjustment-frcc facilities in  
the analog domain. Because of the com- 
plementary nature of the various compo- 
nent forms, signals which are unimpaired 
in one will not be impaired in any other, so 
the only real area of concern is passage 
through composite. In addition, it is de- 
sired to develop signals which will work 
equally as well in  625-line as in 525-line 
systems. 

The group split into two separate meet- 
ings much of the time, with one concen- 
trating on the time and control signal and 
the other on the amplitude control signal. 
The effort was directed to converting the 
concepts which have been under discus- 
sion for a number of months into wave- 
forms which could be disseminated for 
comments. That goal was achievcd. The 
waveforms wcre drawn up and circulated 
with other documents distributed at  the 
demonstration of component video held as 
part of the technical conference. 

Joint Ad Hoc Group to Study 
Component Studio 
Implementation 

This group reports to both thc Working 
Group on Component Analog Video Stan- 
dards and the Working Group on Digital 
Video Standards on issues of interest to 

up and component signals wi th  no setup 
was investigated. The crrors rcsulting in 
the component signals from such transfor- 
mation from NTSC werc found to be lcss 
when combined with other component sig- 
nals than would normally be thc case bc- 
tween NTSC signals. 

The group reachcd a preliminary con- 
clusion that a fixed transformation could 
be rccommcndcd, with any improvements 
in accuracy required by users placcd in the 
NTSC environmcnt. since that is where 
the errors originated. Such improvcments 
can be obtained in either of two ways 
- maintaining tighter tolerances on thc 
setup levels used, or applying corrections 
to the setup and amplitude of the NTSC 
signals prior to decoding. 

Committee on Theatrical 
Projection Practices 

This committce, chaired by John Pyt- 
lak, endeavors to assist thcaters i n  achicv- 
ing optimum presentation quality by sct- 
ting standards for projcction cquipmcnt 
and projectcd imagc quality, whilc ;id- 
vancing thcstateofthe art. Asidc from thc 
annual SMPTE Tcchnical and Exhibit 
Conferencc, the group mct at thc theatcr 
owners convcntion, ShoWest ’XS,  to cn- 
courage participation from all areas of 
industry. 

“The signals are intended to pass unimpaired through both 
forms of analog component environments, both forms of 
digital component environments, and the composite 
environment. The signals will be used to permit 
construction of adjustment-free facilities in the analog 
domain. ” 

both regarding implementation of compo- 
nent studios. Its chairman is Birney Day- 
ton, who conducted the mccting held on 
Sunday, October 27. 

Thegroup concentrated its effort a t  this 
meeting on one area of urgent concern to 
both parent committees - the problem of 
how to handlc setup on NTSC systems 
which are connected to component sys- 
tcms. The meeting heard a thorough pre- 
sentation on the mathematics of setup and 
on the focal point of thc problem, the large 
tolerance allowed on the setup level. An 
analysis was conducted of the locations 
within the NTSC portion of a facility i n  
which setup might be applied or not ap- 
plied. I t  was determined that thcre werc a 
number of ways in which an cxisting facil- 
ity could bc logically migrated to the use 
of no setup in NTSC, thereby easing prob- 
lems of maintaining the relationship be- 
tween the NTSC and component signals. 

Finally, the possibility of using a fixed 
transformation betwcen NTSC with sct- 

Committee discussions indicated that 
thcrc is a continuing conccrn that most 
theaters do not mcct the standard for 
scrccn luminance (PH22.196, Scrcen Lu- 
minance and Viewing Conditions for In- 
door Theater Projection of Motion-Pic- 
ture Prints). To gain better undcrstanding 
of the docurncnt, i t  was suggestcd that 
tutorial matcrials be publishcd to help 
theatcr personncl. 

The committee, having undertaken thc 
task of modifying thc 3 5 m m  projcctor 
alignment tcst film (RP40). reported that 
a new target master is being madc. and 
improved production tcchniqucs should 
producc a bettcr quality and more widely 
uscd test film. Other subjects discussed 
included scrcen gain detcrniination/in- 
stallation of gain screens; 3Smm projcctor 
illuminancc; projcction manual; prqjcc- 
tion contrast tcst film; high-definition 
f i l m  projcction; and 3-D projection. 

A ncw projcct, thc use/nccd of 3 5 m m  
CineninScopc (CS) pcrrorations, having 

hcen invcstigatcd by thc committee, is val- 
id, and will be embraced by the group. 
They will explore the ramifications of 
sprockct-tooth design on film wear and 
tcar as wcll as imagc steadincss. and ncw 
applications (digital sound) for CS-perfo- 
ratcd print film. 

Sonic of the avcnues to be explored by 
thc conimittcc includc: the usc of polycs- 
tcr film for 3 5  and 70mm prints, and the 
dcvclopnicnt of a Rccomniendcd Practice 
on thc maximum radiant cnergy on film. 

Working Group on High 
Definition Electronic Production 

Convcncd by the chairman, Richard 
Stumpf, this vcry active group was in- 
formed that HDTV tcchnology denion- 
strations werc to takc place on the Octo- 
bcr 30 and 31 at the Los Angclcs 
Convcntion Centcr. The dcmonstrations 
allowcd the various manufacturers to in- 
tcrfacc thcir equipiiicnt and setup sys- 
tcms. I t  included tape-to-film and film-to- 
tape transfers. blue-scrccn compositing 
cquipnicnt. cameras. recordcrs. a paint- 
box systcni. switchcrs. tcst-signal gcnera- 
tors, projection and CRT displays, and a 
tclccine. 

A draft rccommendation of a high-defi- 
nition telcvision studio standard from the 
Asia/Pacific Broadcasting Union, speci- 
fying the I I25-linc. 60-ficld interlaced 
system wi th  a 163 aspcct ratio was prc- 
scntcd by Dr. Masao Sugimoto. 

A paper on the sccond-gcneration 
HDTV framc ratc convcrtcr developed at 
the NtIK (Nippon Hoso Kyokai Rc- 
scarch Laboratorics) was also prcscnted 
by Dr. Sugimoto. It dcscribcd a system 
which includcs an 1125/60/2:1 (line 
nuniher/ficld ratc/intcrlace factor) to 
h2.5/60/ 1 : I convertcr, it 60-50 Hr. frame 
convcrtcr, a non-interlacc to intcrlace 
convcrtcr. and a PAL encodcr. The con- 
verter was first dcmonstrated at the IWP 
11/6 (IiDTV) mccting in Tokyo. Japan, 
during January 19x5. A report on thc 
standards convcrter from thc EBU: “Eu- 
ropcan Broadcasting Union’s Contribu- 
tion to CCIR, IWP 11/6 and Study 
Group II. Furthcr Analysis of Factors Af- 
fecting thc Choicc of HDTV Production 
Standards,” w;is ;iIso givcn by Dr. Sugi- 

A rcport cntitlcd “Resolution Rcquire- 
mcnts for HDTV for Electronic Produc- 
tion Based Upon 3Smm Motion-Picture 
Film,” givcn by Janics Mandrala. was in- 
tcndcd to clarify rc1;itionships bctween as- 
pcct ratio. bandwidth. resolution, and 
scanning lines. 

The chairman rcvicwed the gcncsis of 
thc colorimetry and gnmma (or transfcr 
characteristics) studics, which will bc 
done by the group. Sonic of thc organiza- 
tional details conccrning the colorimetry 
subgroup werc cliirificd by Dr. Kcrns 
Powers. who notcd that :I singlc joint sub- 
group. chaircd by Leroy DeMarsh. oper- 
ating under both thc Working Group on 
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High Definition Electronic Production 
and the Subcommittee on Colorimetry, 
chaired by Stan Quinn, undcr the Cotn- 
mittee on Television Video Technology, 
has been formed. I t  is charged w i t h  the 
responsibility for developing the state of 
knowledge and altcrnatc approaches to 
the camera priniary specifications in 
terms of the coordinants on the CIE dia- 
gram, and also on thc question of nonlin- 
ear dynamic range and dynamic contrast 
ra ngc . 

Richard Stumpf concluded the meeting 
by calling attcntion to the newly formed 
group under Edmund DiGiulio, Engineer- 
ing Director, Motion Pictures, of thc 
SMPTE. The group will investigate the 
conversion of film to a 30-frame system 
from its historic 24-franie/sec standard, 
and suggested that those intcrcstcd con- 
sider participating in the work of this 
group. 

Subcommittee on Digital Control 
of Television 

Formed in 1978, the group is charged 
with making available to industry a con- 
trol interface for videotape recorders, filni 
chains. character generators, still stores, 
audio tape decks, audio consoles, video 
switchcrs, frame synchronizcrs. time-base 
correctors, noise reducers, digital effects, 
ctc. 

Two documents reflecting thc basic 
specifications on control bus architecture 
were completed by thc group and pub- 
lished: ANSI/SMPTE 207M, American 
National Standard for Television Digital 
Control Interface - Electrical and Me- 
chanical Characteristics; and RP 1 13, Su- 
pervisory Protocol for Digital Control In- 
terface. 

Twoother documents were published i n  
the Scptcmbcr I085 SMP7’E Journal for 
public review: RP 138, Control Message 
Architecture; and RP 139, Tributary In- 
terconnection. 

The chairman, Toni Meycr, reported 
that the EBU (European Broadcasting 
U n i o n )  has published equivalent spcci f i -  
cations i n  their document EBU Tech. 
3245, Specification for Rcmotc Control of 
Television Equipment. 

Agreement was reached by the group 
on the standard control messages applying 
to systeni service messagcs (control of the 
network); common machine messages (in 
use by all machines); and VTR control 
messages. 

During June 1985, a joint EBU/- 
SMPTE system test was held in Munich, 
Germany. The nine manufacturer/uscr 
groups ugrccd on the basic system archi- 
tecture and the appronch to the initial 
standard control messages. Tests wcre 
scheduled to take place on Novcmbcr 4--8, 
1985,  with p a r t i c i p a n t s  f rom t h e  
EBU/SMPTE, i n  Redwood City,Calif. A 
proposal was made for demonstrations of 
the control systems, scheduled to bc hcld 
at IBC (Independent Broadcast Confer- 
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cncc), NAB (National Association of 
13 roa dca s t c rs ) , S M PTE A us t ra lia , a nd 
the 128th SMPTE Technical Conference 
and Exhibit. In conjunction with the dcm- 
onstrations, a tutorial papcr is to be prc- 
pared and niadc availablc through the 
SMPTE. 

Subcommittee assignments includc 
documentation which will reflect the ovcr- 
view and guide to the control systems; 
ATR control messages; production 
switcher control messages; rout ing 
switchcr control messages; telecine con- 
trol messagcs; post-production and m/c 
audio control mcssagcs, MERPS control 
messagcs; and a report on station automa- 
tion use of thc system. 

Committee on New Technology 
The committee convened on Octobcr 

28, undcr thechairmanshipof Kerns Pow- 
ers. The original objcctivc (the study of 
new or advanced technology or special 
consideration of contemporary tcchnol- 
ogy, which would benefit from theconccn- 
tratcd effort of the specific study groups 
or subcomniitees), and current status of 
the committee were rcvicwcd. To work 
iiiorc effectively, two of the conimittec’s 
working groups on digital tclcvision had 
bccn transferrcd to other technology com- 
mittees (its senior study group on digital 
television had recently been dissolved). 
’The committee is currently concerned pri- 
marily with many developing questions i n  
thc high-definition television field. 

‘The Working Group on High Dcfini- 
tion Electronic Production (WGHDEP), 
chaired by Richard Stumpf, and the Sub- 
group on High Qcfinition Television Psy- 
chophysics. chaired by Irwin Abrahams, 
;ire not only extant. but arc very active. 
The consensus of the committee is that 
new tcchnology will continue to be a dy- 
namic area and the original objectives arc 
valid. Over the past year, the WGHDEP 
completed studies required by the Ad- 
vanced Television Systems Committee for 
recommendations on the parameter val- 
ues f o r  clcctronic production of high-dcfi- 
nition television material. The informa- 
tion provided by the committee was 
included i n  a ,paper prcpared by the U.S. 
fur  presentation to the CClR (Intcrna- 
tional Radio Consultative Committee), 
regarding a n  international progrmi ex- 
change standard for high-definition telc- 
vision. 

The Subgroup on High Definition Psy- 
chophysics tias completed its docunienta- 
tion on the status of knowledge in psycho- 
physical phenomcnona tha t  can be 
exploited i n  the design of HDTV systems. 

The Study Group on Application of 
DRAW (Direct Read After Write) Video 
Disc Tcchnology has been reactivated un-  
der the chairmanship of Edward Efron. 
The group will review the increased use of  
DRAW disc technology i n  both motion- 
picturc and television post-production ap- 
pl ica t ions. 

The committee took the opportunity to 
cxprcss its appreciation to Charles Gins- 
burg, who was instrumental in  pioneering 
S M  PTE’s cfforts in digital television, hav- 
ing chaired the Study Group on Digital 
Television sincc 1974. 

Committee on Audio Recording 
and Reproduction Technology 

A wcll-attcndcd committee meeting, 
chaired by Tomlinson Holman, took place 
the first day of the confcrcnce. Topics 
ranged from production through studio 
use of standards to television rclcasc. 

In the area of production, current stan- 
dards projccts arc undcr way on charac- 
tcrizing acoustic noise of cameras and on 
guidelincs for setting lcvcls on recordings. 
The committee’s activity for time code is 
reflected in RP 135, Use of Binary User 
Groups in Motion-Picturc Timc and Con- 
trol Codes; and RP 136, Timcand Control 
Codes for 24,25, or 30 Frame-per-Second 
Motion-Picture Systems, and is being 
considered internationally. The time code 
recorded on the balance stripe of “singlc” 
stripc film for editorial purposes is being 
considered nationally, which will call for 
standardization of dimensions of the bal- 
ancc stripc among manufacturers. 

Thc chairman reported that the com- 
mittee has been actively cngagcd in estab- 
lishing, for studio use, standards, prac- 
tices, and guidclincs for flux levels on 
films interchanged among studios, and is 
continuing its work on specifying test 
films for these various formats. 

New projccts include the consolidation 
of cxisting standards for 3, 4, and 6-track 
studio formats into one document; a Rec- 
ommended Practice for a magnctic buzz 
track test film, and a proposal for head 
lcadcrs for film masters to be dubbcd to 
video media. The committee is continuing 
its work on reverberation time and echoes; 
on isolation needed from noise sourccs 
outside of buildings and from adjacent 
auditoriums; in  addition to a guidclinc on 
the amount of electrical power required to 
drive loudspeakers so that films can be 
played without excessive audible distor- 
tion. 

The dedicated efforts of the committee 
to providc test films and documentation 
on the handling of magnetic materials in  
storage and shipping of materials will con- 
tinue. 

Conclusion 
Active participation on any SMPTE 

Engineering Tcchnology committee or 
subgroup is most welcome, and is cncour- 
aged for those interested in or affected by 
the standard under development. Perti- 
nent information relating to the scope of 
each committcc, enrollment as a member, 
and othcr details arc readily ;ivailable 
through the SMPTE Manager of Engi- 
neering, or Richard G .  Streeter. SMPTE 
Enginccring Vice-Presidcnt. 
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