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I`TRODUCTI0N
--I-   David Sarnoff of RCA  introduced

-_-e  field  to  the  few  viewers  of  an
I  =- -_sion  broadcast  system.  He  took  a

:..d's Fair in Flushing Meadows, NY,
-_ LTal to a New York City transmitter

ii          -i-.e  broadcast  by  television  sets  in
:  -.`.-indows.  From this humble begin-
i:Liduction  originating  outside  the-   =s it is known, has become a staple
= I.`duced by broadcast and cable net-

+_L . _` I stations throughout the world.
ii..``-:\'    has    made    the    delineation
L:   ?-e.rsonal  camcorders  and  suitable
_T€ equipment a matter of just a few

The  World's  Fair  remote  in  1939
=uck to carry the gear for a single

` -_::-.  several  engineers  to  make  the
Current  high  definition   (HD)

==``duction  equipment  can  fit  in  a
_==es a crew of just one. Remote tele-

==ined utility because of advances in
i as the demand for programming.
==rt  of  the  industry  has  reached  a

I.cant amount of new technology is
i_- i marketed specifically to meet the-r=e=.oit:lee#is:i:;.Ptrs:gar£TrEjnsgh.p*os:

.t4:=jre programs, documentaries, and

T=ment  or  program  generated  on
=:_`duced by a single person with a
T-=er and perhaps a microwave link

or Internet connection to send the content to the sta-
tion. Or, it may be a sophisticated multi-camera pro-
duction   costing   tens   of   millions    of   dollars   in
equipment and  involving hundreds  of people.  This
chapter  introduces  the  various  types  of  television
remote  operations  and  the  equipment  and  facilities

:::to::eevues:td;:tdpdr±::i:::s8s:££:nocfet£:i£:::Fftnogb:
considered in procuring or building a truck for ENG,
SNG, or remote video production.

FIELD PRODUCTION

Xide:°ofp:fed:tc;±d°±%]¥::knsE::i:rdmr:£o%%:7,gz;hperocd°„:=

;;§j£}f:;i:ti#:gj:p:§ig§:i,:sji{:i:bi:i;!a¥s::gfaij;;:1:jfijt::£#
cczs£ (08) for a remote.

Electronic News Gathering

Eirset:rf:!iy:i:ior.::sial:c,E:nsif|5f.mfrearse,sihmo:g.e:f:i£:

E#=rep¥oedr:cs,#f;osf::g:c|t:::ioannfe#:it:oogel::attf:en:

¢a::c::;:]j:j]ae]§;1;#;sj[;n:e:;1::E:;:e:::;;:t;;::r:s§n§t§::;st:a:i:;]§[o:g;i::
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SECTION 5:  VIDEO PRODUCTION AND STUDIO TECHNOLOGY

Ill::h¥8:s:s:.:t:;tindg=i:'9ah::;;:Cda.:eor:n°tg:r::°=earnadotnal#

signal using a feJec!.7ic machine for integration into the
newscast.

With the advent of electronic cameras and record-
_:-_-__i_I--_:__--::--_:___:---:_:__--_-_-:i_-i--=[:_--:_::-__::-_-::-::-___:-:_---:-:-::

;§[::i{iii:;ig;:e;:i:;i:::tilt;a:]|:I:u§a:r:ii::;rbieF]Li§iie;i!e££:t§:i

i,eosFs;(gi:gao:::;cfpsosr:h:;:yt:::!T:ol#nxolkvets::gcj:?:#::

::goucFaie5;]r7:aucce:TX¥;coepnetrear;Otr6aTr€[c:tohpee:::[Pvr{t[?ensf
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Sometimes  an  ¢wcZ€.o  oper¢for,  who  handles tEE
t of the tear_ -

in Figure 5.17-2. If the assignment is a ne`+i
portion of the shoot, will be par

part'of the production of a larger sho``-, a
an assistant; often called an ¢ssoc£.¢fe prod!i=L~
orchestrate or direct the shoot.

On ENG shoots, a camera operator wifll
the tape back to the station where an editrm
raw  f-ootage  into  a  one  or  two  minute
times, espacially if the story is a big one and
mand  in-ore  ai-rtime,  the  reporter  migh.:

;:£ttsinognErno::::;rpsFaatnbya:tka:£toas6:i:tlco=
piece shot in the field.

Live Reporting

To provide the capability..for i.mmediate   -=i\„E
ing'from the field; a mobile microwa`-e L+Ii

:?c€oihaevereeT:it;mper:t:r:#h:ic:ntte°_thor
hydraulic mast, is _u9¥a±|y ips.telled on ar
oi van (see Figure 5.17-3), which ma}-alsii-  RE
transporting  the  other  EN.G. equip,Tent
point- for the microwave link is  often
high  building  at  the  studio  center.  .di

gL6tvh£::tg::oa£::froavnesrff€,e:tt:#en.#¥

=£:rno*::rein:rdffa£:ee::;atiycpL:£tyo[th::=
arrangements for mic~rowave links are in=
in the chapter.

Multi.-Camera ENG

Multi-camera  ENG  shoots  are  possib`k
involve multiple trucks, each feeding a
via multiple lhicrowave paths back to dr
There  they  are  fed  through  frame
they  can -be  switched  and  mixed  ir.::   2
sho`w.  Some ENG vehicles have `'ideli

tE::r3:sy56[f7E:onTtr£Efeca€oLNLCT€C__



CHAPTER 5.17:  ENG, SNG, AND REMOTE VIDEO PRODUCTION

`.:¥nu::1:Pt]reu¥kie°andaudiosourcescan

:=`:`]r-i:'nEhNa:diseiuds,uaa±]dy#°hd#::€y:£steho?
I i.-.ii minimal or harsh lighting augmen-

:_ii°j:Sed:¥°§ift:]j::Siii:e:t';ifg::1;efd:iti:e:c:o£:ail::i
-=± restrictions tend to produce an £NG
I-_-€|i by a live or reality feel.  This ENG

=`==ou::Ski:frfaeFiao¥ri:€eucat::±%Snwwh£:#:
==:.C[};catnbdefpmapt°::aanie6::etiha%to::::'EtFS

i=£::£:cct;On¥u#hwTt#`ipe[erecaa]=::aosf
r=  --ate8Ory.

•fr€ Range-SNG

L--,..- ave  links  are  generally  limited  to
_|e-of-site  transmission  back  to  the

in:  `.:e.  This  restriction  on  range  for  live
=  :an  be  overcome  by  using  a  truck-
T-I :1e satellite link for the ENG camera.

IT_ .-.`  is  used  to  uplink  to  a  satellite  for
`i==.I.in to the studio, then the activity is

.`:;:[`isigc"jg::#a(tse¥[:)ihAer:a:g:eTents

I,i Production

IT   .-.:ation is not news related, then it is
=:  -``` a.s electronic f ield production (ELP)
._-=,  EFP  refers  to  productions  with
=_-is  in  the  field,  with  the  recording

:-:`:h[eatcearmpeor:t._i:oad8::t::nqsc°::dmaerr:
:,  documentaries,  and  travel  pro-

• i EFP category.

.-Ere the most important factors are

-i`:af:;tEe:e:il;;f:i::jgd;Sot:h::n:i,:;:¥Ia!:

:r`::r't::=c|:Sfa::c:asiD:e:3te:ns::::g::r:]a;£!'
LT--:::\::;;;:aic:e|!;arr:y:fs:ii:F:e::;o.:fF:s:

=FP  shoots have much more  con-
•-+-_:i:g,Aliih.tfi:g:::faac:t.i::i::ief##:

.`L     :  a typical EFP crew compared to
--~iiin ENG crew.

I,-_-rmmeortai::spci:|t|:rdeeperc?f.u„::iocF"et:::

---::--_--__-__:_-:__-::_-:--___:-_:__-_i_-__::=::_:_:_-i_:__-:_--:__-:_:_-::_I_-_-:i:-:

and workflow of film.

Remotes

b;[§::;¥a:rr;eta;:o§e:::;[jc§je;jsLjs:e:gj:jcs:;#:i:I:i:i::c:°:§j:plea:;i:

i§;S;#i:,:;:sdjriri:::tLi;£d:i;d:¥s=°i::;e:d%jjLa:f:P:I:lit;i:%teehd:a;S:

:o:tj:jti::i:t::st::r:t::¥r:s:e,fs:e:ezT|;g::,?f:5;TL!|[1|:TosGtFa%:

::°:rtet:1:an%rd°wTifs:¥a;r;:ard:]asg:h::;=:;t:;:rfupc::nsd::°s#uft3:e:

ijf'i::iij;:iiihiii:i;e:;:oif:1:jhil:t::;;;E:cF:I;e:;k;asl::ii!,;iij`ji::

::e§ie±:§x:pjeiis:Lii::ge:::i;§{id:§o;:es¥uijksL!::i:i,:0:g:efetist:°#t::::

ENG LINKS AND BACKHAUL

:£eatrnaen¥fa±:Pe°drt[S£'v:r:iretas};ng::]n*£:]r£:hseern:Vf::i£St£:
remote  site  to  the  station  or  network  studio  or  7ic£-
zuork  operflfl.o71s   ce7tfer   (NOC)   via   a  circuit  called  a
backhaiil.Itcouldbebymicrowave,landli!le,9rsatellit.e.

i:i::as#!:l[;7t:a§;i;tfa:;i:i:;::i;ji§h:O}¥ti?so;a;t§aee:r;i];Lr:sa:::i§

;i::e::b:I::§Li:r;::s:u°::¥:¥;jiiioi#a;:§y:p;a„:ci:i::ni:t§;i:a::::is:
t;#;ei#tr:io¥tisie:or:f:t:±:;i::£pt;:a;;:;§E;¥:its:t::d{C[t:t;;;::e;tit:ai

local  stations  have  their  own  fixed  C-band  satellite

:a:cLi::#an:LtsLiti::::s:e::tt::e::h¥Lt:°k#:¥x:eLL::r;i:kuu;P:|i#k5
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CHAPTER 5.17:  ENG, SNG, AND REMOTE VIDEO PRODUCTION

=:iEsa:#]afikk:Pmbaayckhhaavue]Stoab¥::ecd:mTi±:
-:-__-.  for  a  live  news  link  (ENG)  is  via  micro-
.r  : -.-. e  venue  is  outside  the  range  of  the  sta-
Tr.,:I.ivave receive  sites,  then a  station with a

:I_-C{.£amfghstaTes]:£j:t:p8i:#r°oTtshfi8,ent¥:ctk:

:i\r§r;iI:;a£::Oil;t:;r;:a:q;s::::cij::;;::;i;it¥i::;i:€Ei:g:1i
:--i-I.:,anns  i3eneaevdoeigefd;  e3:tuerne, i::eorE:::iicoe:
T   _i. for special events.

a Microwave Path
I_ `-:` operator has determined that the mast

:aised, the microwave dish at the top is
i :~j. a receive site. The truck will then con-

r.   I.  operator  responsible  for  establishing
thc   .`.perator  is  expecting  a  feed  and  the

--e dish is not already in use,  then the
=.-.tenna  will  be  aimed  in  the  general

•=-=--g)Tc5v:#aiiti,nh:::antti:cnt::oe¥ptehce,iii:lg
ma=r=-i:or   still   should   contact   the   station

-i  up  to  confirm  that plans  have  not

f ctwered  up,  the  truck  will  pan  the
= i until the best signal is receive-d at the

-_-= receive end will also pan the receive
=_ize the signal. This might go on for a
__-_til  the  best,  most  reliable  signal  is

i-[]`av£]]]:ha:I:shd:Fufh:bu:iign::i::ge;;]f:iF:::?=r
I  I  a  direction  far  different  than  the
1 -__-`5. Although this usually works for
r=   =  |if an ENG shoot setup and on-air
T,  -recommended if the path is required

=specially if the entire show, not.jus^t
.     ._     _1_   __    _      £_      ______   ,:    _     _         _              ,1            ,hi  -r= I.,-i show, is Counting on that Path. A

I.=-:  work  earlier  in  the  day,  but  not

=._==:--:Ilo:[dite±:tn:pct:ncgoeo]°aobwui].dAng8
-a`-e shot will typically have a line-
• approximately 130 dB. Any reflec-

n=`=uctions  will  obviously  lower  the
r   .`.I-a path. Where a single hop is not
r-=r.Tening terrain, a multi-hop micro-
=r  -i:sed, as shown in Figure 5.17-7.

1   =\-G operations are SNG remotes.
:==;:et::tshf8bneat]wpe:tnhttr°u:±easnt:tfs°t::

=-.inked to a satellite. In the case of
.i  satellite  that  operates  in  the

FIGURE      5.17-6    ENG
antenna on tower.

remote-controlled      receive

FIGURE 5.17-7    Microwave relay facility on mountain
top.
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SECTION 5:  VIDEO PRODUCTION AND STUDIO TECHNOLOGY

In addition to being expensive and comple`.

#:et#=¥h?£:rtaotf8:iadL::t££::n#iyo#:==
Eg..¥rar:#:n.so%ittaesrswheilv:sl:Lh.a.I#;g,hi-:::i:

i:#.:CH;?g±t]qt£:Se:ef:#:::°##°d#o:;i:a£';±<``=:
only a centimeter or two wide. Waveguides ci-_ €
leaks.  If the transmitter is  on long enough.  iE

gn:I;l]::::rtEhfe:i:::n¥s::flo:tu:::;ii]rn:8tau#[:fa::::I:I:
1;S±sdh:ngAer°s:::[t[Tteeng::±°°t'aiseswifite]Sproe\f].:::Ei=

waveguide delivers and directs that energ}- i- E .
concentrated   high-power  beam   (transmit:€=  g

L£:|nesrtehdesa::eE:u8s:±nndsth::mwaaytt::tThhe±seqiL=`q.=
power  is  extremely  dangerous  to  any  hu=Lan
within that beam.

Satellite transmission levels are at least 5.:   aml
ally  100,  times more powerful  than ant- E\-I -
wave  transmission.  Whereas  microwa\'`e  i:+.:tlE}
intentionally   bounce   their   signals,   satell::i  -
transmissions must be aimed directly at the sid

#thdiska:steFo£6ine::r8shfr%ietE:r%htrfi::i
not attempt to shoot through any obstructT.c\:is. I

ill:tf:I:no;i.1;n|£;:;;.;ts:i:fseiaifiai:T:stinihfr.e:hi,:-i|ii
reaches the satellite. A 2°  spacing bet`\-ee=. ed

FIGURE   5.17-8    SNG   uplink   vehicle.   (Courtesy   of
Frontline Communications.)

Ku-band. SNG or satellite uplink vehicles require sev-
eral hundred pounds of additional weight in the form
of a high-gain 2 to 3 meter transmit dish, more compli-
cated  radio  frequency  (RF)  distribution  paths,  and
antenna   controller   hardware.   Satellite   transmitters
require  more  power,  with  maximum  power  for  Ku
band operations around 300 watts zJc7'stJs 20 watts for
ENG. This additional hardware requires a larger and
heavier truck than for ENG, as shown in Figure 5.17-8.
The Ku-band satellites used in the United States have
a directional pattern that covers most of the continen-
tal United States or a ``conus" pattern, as illustrated in
Figure 5.17-9.

FIGURE  5.17-9    Example  of  ``conus  footprint"  coverage  pattern  of  Ku-band  satellite
used for SNG operations.
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