
iiiiteiiiins for  the traiisport 01. radio and 
TV signals. There are idso remotely 
operated, atijiistiible nnteniias for radio 
uid tclevisioii ENG iiiid ;in ;iuto-tr;ich- 
ing dish ['or a helicopter transmitter. 

'I'he Frciicti-1;ingiia~c public hroad- 
cnstcr RTHI; liiis iiistalled two tligitnl 
continuity suites. 19 digital Hctucniii 
recorders. and iiti FDL 00 tclcciiic 
ccltiippcd with ;I Kei1aiss;iiice corrector. 
The aniiiial filin productioii 01' approxi- 
mutely 45,000 iii is gruclually being 

Scptenibci- 77. 1994, the tr:iiisiiiis\ioii 
ol' PA1 .plus 1)rogratiis was started. The 
year also saw the iiitix)ductioii 0 1 '  

convcrtcd i'roill I6iIlill to super 10. Oil 

m)iby stll~rotlllcl :tllti 'rcietcxt. 

Germany - Institut fur 
Kundfunktechnik (IRT) 
Research und Developnieirt 

'I'oclay, both i i i  f i l i i i  and iii  televisioii 
ciigiiiccriag, the iiiodulatioii transfer 
I'unctioii (M'I'F) is iioriiially used to 
evaluate the quality of  c:iiiier;i lenses 
wit li I-cg aid to  clc fi ii i t i o i i  c h x x  ter i st ics 
and tlctnil rcsolutioii. 'To dctcriniiic tlic 
MTF. siriusoidal c)r sclii;ire-wiivc l ine 
pattcriis arc iiiiagcd under opci.atioiial 
con d i t i oii s , and the ;ii ii 1) I i t udc red LIC - 

tioii tliiit results with iricrcasirig spatial 
frequency is iiicasured. However. i n  
practice. the M'rF valucs obt;iincil this .................... 

CRS 
Ihriiig the year progress coiitiiiiictl 

i n  the transitioii to all-digital systeiiis. 
'rhc CHS Bro;idcast Origiiiiitioii C'ciitcr 
was furttici. expaiided to provide 17 

with d l  playback oi-igiriatiiig froin dig- 
ital VCIIs. 

Ihe dcsigii of the C'HS Net-Q s ~ \ -  
teiii was coiiiplctctl. 'I'his systeiii pi-o 
vidcs affiliated stations with ii  cotii- 
plcte iictworh switching schcclule with 
;ice ti rat c t i i i i  i ii g i 11 for i I I at i o I I  l'oi- t lie 
iicxt 24-111 broadcast day. Aiiy iiiiiiic- 
diutc changes 10 the scliedulc a r c  
transmitted instantly t o  the lociil s t a -  
tioiis. The sclictlulc iiil'oriiiatioii is sent 
iis dut;i piickets i i i  the VHI iiiitl is 
~~i~occsscd by tlic loc~il Net-Q coiiipiit- 

\epilKlle co lnp l~ le r - con t r~~ l l~d  olltputs. 

I -  
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For the Sony Game Show Channel, 
TV City has transferred more than 
23,000 programs from 2-in. quad and 
16mm film format to  digital Betacani 
videotape. This was accomplished i n  a 
continuous 24-hr/day operation, with 
excellent results. 

An Animat ion  Group  has been 
established at TV City, equipped with 
SG1 Indigo and Onyx systems. The 
group provides sophisticated aninia- 
tion and effects for CBS-produced 
programs. 

NHK (Japan Broadcasting 
Corp.) 

The Asian Games in Hiroshima 
The  12th Asian Games ,  held i n  

Hiroshima from October 2 to 16. were 
attended by a record 42 teams, with a 
total of 7,300 athletes and officials. Thc 
Hiroshima Asian Games Organizing 
Committee (HAGOC)  set up an 
International Broadcasting Center i n  
NHK’s newly built Hiroshima Broad- 
casting Center in order to provide sepa- 
rate signals for each visiting Asian 
broadcaster. 

As the host broadcasters, NHK and 
the Tokyo Broadcasting System (‘TBS) 
joint  I y organ i zed H i ros h i ni a As i an 
Olympic Garncs Radio and Tclevison 
Organization ‘94 to produce interna- 
tional signals for IS events and the 
opening and closing ceremonies. The 
master control room in the International 
Broadcasting Center was used to  pro- 
vide 12 international signals to broad- 
casters in other countries, and 12 cir- 
cuits were also set up for satellite relay 
transmissions overseas. International 
signals produced by the host bmadcast- 
ers totalled about 620 hours and the 
satellite relay transmissions by foreign 
broadcasters reached approximately 
000 hours. 

NHK’s HDTV Coverage of the 
Lillehammer Olympics 

The most outstanding feature in thc 
NHK coverage a t  the Lillehatnmer 
O 1 y m p i c s was H DTV co- prod uc t i on 
between NHK and Eureka. NHK pro- 
duced programs on ski jumping, figure 
skating, speed skating. short track 
events, and the opening and closing 
c ere monies , w h i 1 c 8 u re ka prod it ccd 
programs on icc hockey. slnlom, and 
the giant slalom. 

N H K  and Eureka exchanged their 

programs. with NHK conver t ing  
Eureka 12.50 programs into 1225 Hi- 
Vision with HI)-HD converters at the 
IBC. The HDTV signals were encoded 
into digital MUSE, then to DPCM, 
and transmitted to Japan via satellite in 
the Indian Ocean region. The  Hi- 
Vision channel carried I 10 hours of 
programming, 25% of which were 
supplied by Eureka. 

NHKP Coverage of World Cup 
’Y4 

NHK transmitted the host broad- 
caster’s NTSC signals via a satellite 
i n  the Pacific Ocean region (POR). 
Stereo audio signals and Japanese 
commentary were encoded by digital 
audio compression systems and trans- 
mitted to Japan through lSDN cir- 
cuits. All 52 soccer matches were 
aired in Japan. 

NHK also provided Hi-Vision cov- 
erage via two rclay vans. The matches 
were recorded o n  I-in.  DVTR tapes. 
taken to an earth station and encoded 
into MUSE signals, and relayed to 
Japan by a satellite in POR. The Hi- 
Vision signals used the same satellite 
transponder as thc NTSC sign. ‘I 1,. \ on a 
timesharing basis. 

In the semifinal and final matches, 
NHK’s Hi-Vision signals were con- 
verted to the Eureka system, digitized, 
and transmitted to Europe. 

Swiss Broadcasting Corp. 
PALplus 

At FEKA, the consumer electronics 
exhibition held in Zurich i n  August 
1904, the Swiss Broadcasting Corp. 
(SRG) demonstrated for the first time 
the live production and distribution of 
programs in  the new 16:9 widescreen 
lo rma t .  T h e  in t roduct ion  of the  
PALpl~ts format is having an effect o n  
studio tcchnology. namely on the pro- 
duction equipment used in the SRG 
studios. This rcport gives an overview 
on the production needs and describes 
how the  transit ion f rom PAL t o  
PALplus production ciin be achieved. 

Reasons for Introduction of 
PALplus 

From thc ‘IV consumer’s point of 
view, the most significant difference 
between P A L  and the ncw PALplus 
format is the picture aspect ratio of 
I6:c). Widescreen movies and future 
16:9 productions may be reproduced 

on a PALplus receiver i n  full size and, 
compared to the 4:3 PAL format, with 
improved picture quality. 

The second, and perhaps the most 
important point, is the full backward 
compatibility of PALplus with PAL. 
On a 4:3 PAL TV set, programs in  
PALplus format can be received with 
full picture quality, although in the so- 
called letterbox format, i.e., with a 
black bar on the top and at the bottom. 

A third characteristic of PALplus is 
its improved picture quality. A modifi- 
cation of the color encoding process 
used with PAL, the introduction of the 
“motion-adaptive colorplus,” led to 
increased luminance resolution, reduc- 
tion of cross color, and reduction of 
cross luminance. 

Separation of Production and 
Transmission Standards 

An important principle of PALplus 
is the strict separation of production 
and transmission standards. PALplus 
is a transmission standard that is used 
for the transmission from the studio to 
the end user (TV set); however, it is 
not suitable for production and post- 
production within the studio. 

To achieve compatibility with a 4:3 
PAL receiver, the PALplus technique 
reduces, by vertical low-pass filtering, 
the 576 lines of picture information to 
produce the 432 lines used for the let- 
terbox display o n  conventional 4:3 
sets. The remaining 144 lines are used 
to carry information that enables the 
PALplus set to restore the full  detail 
contained in the original 576 lines. The 
splitting of visible picture information 
on the one hand, and helper signals on 
the other, mnkc conventional picture 
proccssing impossible. For PALplus, 
signal distribution, recording, and pro- 
cessing within the studio have to be 
executed in component technique. The 
encoding takes place at the end of the 
proccssing, i.e., just before the televi- 
sion signal leaves the studio. 

Component Technology 
I n  the SRG studios,  component 

equipment for recording and process- 
ing was introduced some years ago. 
With the development of digital equip- 
ment, in particular with the availability 
of the 270 Mbithec serial digital inter- 
face as part of a replacement and  
investment program, the signal inter- 
connection will also be set up in digi- 
t u l  component format. 
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The switching centers i n  Zurich, 
Geneva, and Lugano arc currently 
equippcd with routing switchers i n  
coinpssite form. As a transitional solu- 
t i o n ,  hybrid switching systems are 
being used (the cornbination o f  an 
analogous composite crossbar antl it 
digital coniponent crossbar). 

Adaptation of the Production 
Equipment to the 16-9 Picture 
Aspect Ratio 

The most iniportant factor i n  the 
production o f  the new picture format 
is the camera ,  which has t o  be  
equipped with a l6:9 CCD chip. All 
cm1eriis obtained within the last two 
years can be adapted to the new IW 
format - s o m e  a re  even  able to  
switch between the 103 and 4:3 for- 
mats. The new picture aspect ratio has 
to be takcii into account i n  all protluc- 
t i o n  equipment having a direct influ- 
ence on the geometry of the picturc. 

Media Overview 

Video/Film 
Motion media (videotape and film) 

represent one-quar te r  o f  t h e  non- 
broadcast, nontheatrical rnecliii indus- 
try, accounting for $7.8 billion spent 
in 1994. 'I'his does not include ii proh- 
able $ 1  .S billion spent for national 
antl region nl tel ev i s ion com nicrc i nl s , 
i n  addition to several niorc billions for 
telcvision programs arid Hollywood 
feature films for theatrical exhibition. 
I n  this par t icu lar  marke t ,  v ideo  
accounts f o r  96% of the total. and 
film the remaining 4%. Actunlly, film 
plnys ii growing role i n  the production 
phase, while videotape accounts f o r  
98 o r  99% of the final presentation or 
exhibition form;it. A n  overview of the 
presentation media is shown i n  Fig. 

Thc video segment has been on ii 

plateau lor several years and actually 
hiis declined slightly over the past five 
years. Two factors are probably at the 
heart of the problem. 

The first is that the corporate world, 
especially over the past I S  years. and 

HR- I .  

'l'hih i i i i i tcr i i i l  c i~ i~ l r ihu~cd  hy Ilnpc U c p w h ,  ii iii;irkrc 
rc~c;ircIi q!:irii/;iliiin iii R~rc l ic \kr ,  N Y  14f>1 X. 

i t . ,  with electronic graphic systems as 
well its effect and video mixers I n  
most of thc equipment the ditptiition 
occurs through a soltware update. 

On-Air Studio 
Thc on-air studios all use PAL tech- 

nology. The l'irst on-air studio totally 
using component techniques is schcd- 
uled to bcconic available i n  autumn 
IOOS. Therefore, for thc introduction 
o f  PALplus, a solution had to be found 
that was somehow isolated from the 
rest of the equipment. 

Link Network 
I n  the outside broadcast (OB) and 

link networks, the signals are usually 
transmitted i n  composite technology 
according to the PAL standard.  A 
solution is the new digital 34 Mbit/sec 
transrnission system lor the contribu- 
tion o f  video signals i n  component 
forrn. The transmission links present 
no problem, a s  they iirc conceived in .................... 
particularly the last five, has cut down 
on its video production as  a part o f  t he  
downsizing trend. During 1994, Hope 
Kcports found that a lmost  every  
month at least one  of the Fortune 
1,000 companies either reduced its 
video unit or entirely eliminated it. 

The  other factor presents a true 
d i c h o t o i n  y . As nc w tech no I og y 

composite technology and arc thcrc- 
fore transparent for PALplus signals. 

Signaling of the Picture Ratio 
For optimal reception of the picturc 

signal, i n  the first half of line 23, tour 
data packets are transmitted that con- 
tain inforination o n  thc picture width 
t o  height ratio (4:3; letterbox; l6:9) 
and o n  the positioning of the subtitles 
(within the picture or teletext). 

Summary 
The introduction of component tech- 

nology within the SRG studio started 
in August 1994, with the introduction 
of the PALplus encoding format for 
the Geriiian-language TV program SI: 
DRS. The French program TSR and 
the Italian program TSI will begin uti- 
lizing PALplus i n  199s. Thc full con- 
version of the studio equipment, how- 
ever, will be a gradual process taking 
place within the limits of the SRG stu- 
dio replacement program. 

explodes into the production market- 
place, the cost o f  post-production 
equipment has dropped sharply. Thiv, 
in turn, holds down the overall pro- 
duction costs. One important supplier 
has advertised that the cost of equip- 
ping an off-line edit suite, formerly 
about $500,000, can now be as low as  
one-tenth the price, or $SO,OOO. 
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