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Background 

For sonic time, the S M  PTE has 
recognized the increasing importance 
of digitnl techniques for the processing, 
recording, and transmission of tclcvi- 
sion signals. The initial response to the 
obvious need for ;i forum in  which to 
discuss this crncrging technology was 
the formation of the Study Group on 
Digital 'I'clevision late in 1974. Charles 
Ginsburg has chaired this group since 
its inception. In the ensuing six years, 
the Study Group has investigated 
ni a n y a rca s of digit a 1 tcl cv i s i on t cc h - 
no1 og y . 

As the technology matured and 
sign i fi c;i n t a mo 11 n t s o 1' dig i t a I video 
cq it i pmcn t ca me i n t o the market place, 
it became clear that standardization 
activity was required. 'I'he Society met 
this need by establishing the Working 
Group on I>igital Vidco Standards in  
M;irch 1077. Their goal was the 
preparation o f  rccoiiimcnd~itioris for 
interface standards [or 525-line tclc- 
vision. This Working Group was ini- 
tially chaired by Robert flopkins. Its 
first task was the development of 
standards based on the encoding of the 
composite NTSC signal. However, a s  
furt her studies took place, both wi th in  
the Working Group and elsewhere, i t  
became apparent that a standard 
based on the encoding of the video 
components might be :I better ap- 
proach. Since the latter part of l970, 
the development of such standards has 
been the focus of activity. 

I n  addition to the above groups, the 

/\LITHOR: ~'anacii:in ~ro;ldaisting Corporation, 
Mont rc;i I ;  C h i  riiia 11, S M ITl! Working C i  roup 
on 1)igit:il Vidco Staiidnrds. 
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Society found early i n  1979 that there 
wiis ii need to provide direct brond- 
caster and other user input early in the 
development of recording hardware for 
d i g i la I t cc h n ol og y , a nd so es t a bl is h cd 
;I Study Group o n  Digital Tape Ke- 
cording. This group, now chaired by 
William Connolly, has conducted ;I 
uscrs survey and is investigating the 
complex interaction between various 
components of digital recorders. 
Concu r re n t I y , t he p rcviou s I y i n for m i  I 
interaction with other groups engaged 
i n  digital video work, such ;is the New 
Technology Committee and the Eu- 
ropean Broadcasting Union (EBU), 
was formalized into a Task Force on 
Component-Coded Television in  
February I980 under the chairman- 

ship of 1:rank Davidoff. The Task 
Force of twelve especially selected 
experts acted both as liaison to other 
organ i z i t  ions and represented t he 
various S M  PTE groups and 525-line 
television uscrs in  the development of 
w o r I d w i dc co i i i  pat i b I e standards for 
digital video. They iilso acted ;IS a 
specialized steering committcc to the 
digital groups in the New Technology 
Coin m i t t ee. 

I t  wiis apparent in  all this activity 
that the theoretical work gcncratcd by 
these four groups and the work spon- 
sorcd by others outside thc S M P T E  
would need to be proven i n  practice. A 
similar view was held in Europe, where 
i t  was suggested to examine the prac-. 
tical aspects of the 625-line proposals. 
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This nccd culminated i n  a series of 
demonstrations in Europe in  April 
I080 to review and evaluate an EBU 
proposal of 12:4:4 for a component- 
coded digital vidco system. The 
S M P T E  Task Force was invited to 
witness t hcsc dcmonstrations. Shortly 
thcrcafter, the Task Force recom- 
mcndcd that the Working Group or- 
ganize a series of demonstrations of 
component-coded digital vidco on the 
525-linc standard and scheduled it to 
prcccde the February 1981 S M P T E  
Television Conference in  San Fran- 
cisco. The challenge was accepted, and 
formal invitations were extended to 
manufacturers. suppliers. users, indi- 
vidual experts, and especially to thc 
EBU Technical Bureau and its con- 
st i t u c n t orga n i za t ions to participate i n 
t hese demons t r;i t ions . 

Objectives 

The Task Force met late in May 
I980 and faced the dual challenges of 
de  f i n i ng the  demonstrations ;I nd 
finding the digital hardware and the 
associated operational infrastructure. 
The timc franic allowcd only cight 
months before the scheduled opening 
date to conipilc a “shopping list” that 
would bc rcvicwcd by the Study 
Groups and the Working Group. The 
Task Force recommended the inclu- 
sion of several priority items: 
Pictim Quality. How does i t  vary with 

sampling frcqucncy and lumi- 
nancc/chroma ratios? 

Hierarchy. What are the effccts of 
conversions in a binary hierarchy on 
picture q u a I it y ’? 

C’hronirrkey. What arc the basic signal 
requirements for good chromakey- 
ing and how do  they relate to Sam- 
pling frequency and chroma 
ratio’? 

NTSC Inrerfk-e. What difficulties 
arise in transferring an analog 
N T S C  signal into and out of a 
cotnponcnt digital environment. and 
what arc the most effective 
methods’? 

Conrwion Carrier Interface. How 
m ig h t a coniponcn t-codcd video 
signal best be transmitted over 
common carrier digital facilities and 
what would be the effects of that 
transmission’? 

Filters. What kinds of filters would be 
rcquircd i n  the “all-digital” studio 
and in transitional studios, and what 
constraints apply to them i f  they are 
implemented in digital or in analog 
form’? 
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Digital Tope Recordpr. How practical 
is t hc recording of component digi- 
tal vidco signals at  high bit rates and 
what appropriate technology would 
per mi t i t  ? 

The demonstrations would serve to 
provide data on these questions for the 
525-line standard and to evaluate the 
possibilities of a worldwide cornpatiblc 
standard for both 525- and 625-line 
operation. I n  subscquent meetings of 
the othcr Groups and of the Task 
Force, it was agreed that thc demon- 
strations would be in two parts to niakc 
them both cducational and technically 
rewarding: ( I )  a series of formal pic- 
turc-quality assessments using 
C C I R / E B U  recommcndations to 
gathcr firm data, and ( 2 )  a program of 
presentations to show thc results of this 
work, the performance of thc various 
proposals. and their limitations. I t  was 
also agreed that the demonstrations 
would employ thc line-locked sampling 
rates of 768,864, and 91 2 samples per 
line, which were felt to adequately 
span the area of interest. Interface 
arrangements were set up using lu- 
minance ( Y )  and color differcncc 
(H - Y ,  B - Y )  signals for the digital 
connections, and R ,  G ,  B,  and S (rcd, 
green, blue, and sync) primary signals 
for the analog component connections, 
with composite NTSC used where 
necessary . 

Implementation 

From the beginning, the dcmon- 
stration project was well supportcd by 
the members of the Society, the 
members of thc various comniittccs 
and by sponsoring organizations ~ by 
thosc with a dircct interest in  digital 
technology and by those wi th  an in- 
terest in supporting the standards work 
of the Society. This allowed the 
Working Group on Digital Video 
Standards to fulfi l l  its charge to im- 
plement, operate, and report the 
demonstrations in  all the expressed 
areas of concern except those of coni- 
mon carrier interface and filter tech- 
nology. Subsequently, thcsc concerns 
were adequately clarified by work in 
EBU dcmonstrations and in joint 
SMPTE/EBU discussions. The nccd 
for support equipment (camcras, 
scanners, distribution equipment, 
monitors, recorders, ctc.), and for a 
suitable location for the work, were 
adequately met by sponsoring organi- 
zations from the U.S., Canada, Japan, 
Belgium, France, and the U.K. The 
need for specialized digital video ex- 
periments, forming the hcart of thc 

demonstrations, was fulfilled by four 
organizations, and thirteen others 
fi I I cd the re nia i n i ng spec i a I i zed and 
conventional requirements. 

I n  designing the dcrnonstration in- 
stallation, the Working Group had two 
main objectives: production of test 
sequenccs and production of demon- 
stration present a t ‘  tons. 

(ci) The production of the lest se- 
quences for the subjcirtiiw assess- 
ments. It was necessary that this ac- 
tivity be done in real tinic, and so it 
required close coordination of the ex- 
pcrimcnts and the prcscntation team 
to ensure an uninterruptcd flow of 
vidco and associatcd audio commen- 
tary to thc assessment pancls. Thcse 
requirements demanded high-quality 
vidco switching at both component and 
composite levels and rapid configura- 
tion changes in the expcrimcntal 
cquipmcnt, and both had to be 
achieved without performance com- 
promises. 

( b )  The production of the demon- 
stration presentations showing the 
petjiormance cd’digital proposals. This 
work required great flexibility in  
cquipmcnt intcrconncction, both in the 
analog component and composite sides 
and in  the digital component side; 
again, performance had to be at  a very 
high level in  all possible paths. 

Takcn together thcsc two major 
goals dictated many of the system de- 
sign decisions, which a rc  discussed in 
the paper by Merrill Weiss and Ronald 
Marconi. Dcscriptions of the individ- 
ual expcrimcnts a re  contributed in 
papers by Takeo Eguchi, Yoshitaka 
Hashimoto, Peter Kwa, John Lowry, 
Glenn Kcitmeicr, and John Rossi, all 
of which a re  published in this special 
cdi t ion. 

Bccausc o f  thc international con- 
cerns of the Society, it was decided 
that the formal picture assessments 
would follow, wherever possible, the 
C C l R  and EBU recommendations 
concerning assessmcnts, and that the 
demonstrations would also take place 
in a similar environmcnt but with an 
extended range of test material and 
methods. Thc planning, execution, and 
reporting of the assessments is covered 
in  this issue in  a paper by David Ben- 
nett. The demonstration prcscntations 
were planned by thc Working Group 
as a whole and served primarily to il- 
lustrate the potential and limit a t ’  tons 
of the various choices. The results of 
this activity a re  recordcd in a wide- 
band, analog component form on vid- 
eotapc (with the K, G ,  and B signals 
recordcd separately). 
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We arc ; i Iso indebted t o  Ko1;ind 
Zavuda for his Forcw'oril, introducing 
this special issue, and t o  Frank Davi- 
doff, whose ,-I./ic,rwori/ presents con- 
c 111 s i o n  s ;I nd fu t 11 re o bj cc t i c cs . 

Conclusion 

The organimtion of ;i series of 
dciiionstratioris on this x x l c  con- 
cerning new technology is ;I mnssivc, 
costly. and time-coiisiiii~iiig effort, and 
the Society rccogiii;.cs wi th  apprecia- 
tion the coritributionz c d  all concerned 
wi th  this work. I t  is clcxr t h ; i t  the work 
has moved the discussion of \ t : i i i i I i i rdh  

forward :L long way i n  ; I  very short 
time, and the Society cagcrly looks 
forw:ird to thc coiiscnsiis acccptiincc of 
s pcci fica t ions for coin pori c 11 t -codcd 
digital video t h a t  will nieet the nccds 
of the worldwide tclcvision comniunity 
for yc;irs to conic nnd provide the biisis 
for ;i worldwide comp;itibility while. at 
the sanic time. providing ;I basis I'or the 

r;ition:il growth of new and expanded 
t e I cv i s i C) n se rv i ccs . 

large nieasurc, in  thc  cooperation and 
assistance of many individuals and 
organ i 7,a t ions w 110 contributed their 
support t o  this important work. The 
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