
L

T type ~ j 4110

size priorityI channel

t
channelCounl

checkO

m ke) ThisintoSiz. siz.

m ThatinfoSize
0fY

m key ( ...)
~ check1

,
J thislnfo

thatlnfo
fonva

1 ( ...) ~

direct

UlllPack6: MPIGZ The .......we would like lID expIoIe is howSMPTS.....1Iruc:tuNI might
be UIIfuIIy Included inClOmpliant MPSG-2 ..........

Why? Such.....muId be playableNihby a cledkated NPBG-2~ anclby a
SMP'I1Hawy.,..... Aft MPEG"'"WOlIIId.,.fonaMltwouid with other
NPIG-..lIncleitwouldJust SMPIB hMcI& Howfte;. pia,..
that w.cIeIltand the SMPTE heeda' would 21N1n........ .

The lint...... is the variety of data IIrUCtUNI it can cany. This would
permit the uteofany numberof regIItend e'IOI'correction mechanlsms, timing
.pedfications, titling formats, copyIight infonnationw etc-

• The other main advantage is that the SMPTE header includes information that
aUows a stream to identify the standard that was used to produce it. This
makes it possible for a player to recognize and decode a wide variety of
standan:ls. M long as a standard has been regislered with a recognized
standards body, it will have a unique identifier that will enable it to be
unambiguously identified.
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Example One way In which. SMPTE header miIhtbe lnduded iRan~....
would MIlD Include 2 In the MPSC.........would Indicate that the
padret'• .,.."... fa ani Wonnadon .. the idIneIfiIcI~.
oppoeecIlo ClDCIed dalL 1Wo bill would be UMd 110 dIIdnpiIh bm,... the fiat
~ tranIpOIt paclcetand.ubtequent ones.,..... the 6pam
on neJlt page.

Anotber way oIlnduding• ...."... heIder IIIl&ht be to Include thea-der
using • ......,.... tImI.... 1o the manner 1ft which pm.1e data II inducIed in
the CUlTeI\t working draft.

Another method might be to put the header in the as-yet-undefaned PIDO
packets.

"
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it

MPEG-2 Stream SMPRSIlUm
(sizes ftot to scale)

:r•II
A.

~

192

4

FilSpace

192

192

1st Packet

.... Packet

3IdPacket

2nd Packet

. MPEGH••cs.

type fOfW8ldlength

44 priority dw"IIMtI

Pad 144

Pkt 192

SMP1'E-.....
H.-dec

Paddin,

MPEC
payIoad--....

•••
F.pmple MPFr-2 '"UlIPArtatmm with imbedded SMPTE bgder

80th d....... ant diffeNnt.tews of the....bI.......... The one on the leftlhows an
MPE<r2 bitstream that has. pecIcet containing a SMPTE header referencing several MPEG
pKkets. The diagram on the daht shows a SMPTE packet whose payload consists of padding
(for alignment purposes), packets, and the MPEG header data that precedes the next SMP'IE
header.
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Ml'SG-2"",,-, WestrolwtY thatNPEC-2.......pco¥iIIanI-InducIinISMPTE
univeraI In'"of the.,......,max1peCificationl. we also .... that
the CUI'Nnt byte-aIlpment betw_......data and payloecl data be
maintained, and further lugeR IhItquacIwoId alignment be considcftd if
possible.

We believe that the unlwaal heIder should be Identified by using •
mechanism OTHER 1HAN pdvale data. We alp that the mechanism by
which this Is done entail as Uttle Oftt'head as possible.

"
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Soun:e:
Title:
Committe:

IntlOduction

INTERNATIONAL ORGANIZATION fOR STANDARDIZATION
ORGANISATION IN'I'ERNATIONALE DE NORMAUSATION

ISOIII!C )TClISQtMG11
CODING OFMOVING PlC'I'URES AND ASSOCIATED AUDIO

ISOIIEe JTC1ISC29IWGl1
MPEG93/_

September 1993
Apple Computer - Guy Demos, David Sinpr, Jaeeph Stampleawt
MPEG-2 Transport StNam Mapping and Adaptation Layer Fields for ATM
Systems

The choiceof the AAL that is ..... to cany MPSG-2 cia.. wW ....., anp.ct the quality of the delivered
..me.. It is not Mticipalled that ....wUt FFrily be d on Ihis topic at the 8nIIIeIs
meetinI. This doaanent • Intended to ,..••nt an tcIpk .. that wtwtewrd*'-ionl do
take place and then c:any OWII' to the appaapriaee adsht car.........~..

ThiI~ supports ..MI..... II) that PftIPC*d ..,s.dy M8dnni1. Randy Sharp (5 bita
.........3 bill chec:btl.-ineKh A1M pedGet). n.....,.. ded chup would be to red... the
nuakof bits in the ........CXIUIlIIr 10" 8DlI add • bit that woaId be used to sipal pIldaets CiIft')'inc
optional extra Reed-6olarnon Wonnallon.

The _.".. oflhe tIaItIpOrt__f""C' II II~ 10..."."...10 wiIh"ATM of•..,... It..,1111 1IIIIt. ..1.A' ,...a. LuJ-ofA1M(AALUA.A5) apdraII ..,...- .,.._.,...,MPIIM 1• ."..014A1M...
.........CIINid.nId~ to -. .....crudIonof MPIIG4 In
lw"Ed l.ceolthe....., wNda.-y __A cIkIa. •

1"he"'01 which .............__ATN.. :r ilIIows:

1) 1I W cbqIped In_A'I'M ( .".. the 41 b)'teClll1pa~ ....
..A ..."..ClIII The..wIlbernillln&

~c.e.1Iioft CUl aIIo NIuIt...'Flk.alii.

I)--.......bill ...drapped.. the A'I'M .. .,..~ IwCllll will be c:IeIiwred. but lIa ClDIdIntS
......awpd.

n-'.. two.....which we....... ...,IF.Fry In Ibe Maptatlaftu,.FIelds InOlder lO....in
lid.... to tl-.1IIrIIIy ......"..

1-A ... ,moe~ ....... ifteech ATN cell iaen. to Indicate which cells haw not been
cIeIiveMI(ifany). "

2 - A checbum .. needed inorder to detIennifte whether the data is valid in the four 48-byte cells
making up the MPEC-2 188-byte cell

It was propoeed by Alexander' (Sandy) MacIzuu. of Kalieda andllandy Sharpe of BBT in the July meeting
that the following configuration be used £or the ATN adaptation layer for MPEG-2 transport

1



12..

MP£G-2 ATM A4qMtioft t.ycr

The eact placement 01 the bits In eM:h ClIIl may not be ..:x:unte to their pIOpOAI, but foe the purpoMI of
diIc:wIion" the..01 the fields is the main ....

1ft............ the ....""' 191..,... (IDUI'.....,.AlM GUI)_188bytes
(NIlIG4pecIaIQ "applied ._.,.... eMIl .,.. ..1pIIt .......
..............dwcI.- , _OI _S .clhecI.. ., 1 9 ' _ ••••Sl QI\ deflIc:t
~...._J1 1IIDW.1Iw' ., 2 tG'IG4.~p _S
.....MPBQ.I~ U ~ I ATM
ClIIIIn..MPBG4 "_lIpOlt pedaIt _ be .., the_2 ~WPBG02ImNport ClIft

be...,..eecl

1IwS "_ClftbeCl~ AN'" _ 12..c::IwckP.ua tar ..MPBG-
2 ant _ IlCCI..,.u ..I.r-JWt."wNch ..1ipificaatly
__ Iheft. onebyIIe~ WIIIch ....,..1D25611I.......-.

.........,'au l:lII _01 It.,,...tbat6 0

....... 1_ dt.d._ -S I .. ,... 16qde ~-.
16oWI1*'cI•••_ .., _ 0I 2 :'.__ -a-..
..,.......,.......be.. • tl. fDrdwcMdl..-L .._al6 aI number and3 bits
01 ct.Itu_ pnwIde 1Idequa ~ dwcbum.

By ........ ......-en1\aIben ~ locatiDftol enan....... pacUta wouIcl be
pnMded. ".CM be ...with 1teed-6olomoft ClDden or othir.mll' ClDIftlct codes to provide eoclee.tion
lor btor duIapd AN cella. R.eed-SoIomon cocleI, and other~ can ClOI'NCt with twice the
eftectiwn_ If they can be informed of which ceUs are erI'Oftd or cniIeing, which can then be treated as
-erasures-.

If the chec:bum is inmrrec:t, and it identifies a Biven packet as correct when it is flawed. then the Reed­
Solomon (or other) code will still correct the pac. but with half the effectiveness. That is, it can be
conected. but only half as many cells can be corrected in this cue with a given number of extra Reed­
Solomon (or other) cells. The robustness of the checksum must be taken into account when designing the
number of extra error correcting cells.
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The inclusion of the RSCode Bas in the hiF bit a1IowIeay byte lipdetec.tiod of the ....lICe of
abMnce of RS-Code data In..m AN ceIL Maintaininc .. bits d aequenc:e number and 3 bits (for U bits)
of CheckSum stiD pI'Orides adequate~

It may be desirable 10 establish a reJationship between the -.quence numbeD and the poIitions d Reed­
Solomon (or other) error correctinc code blocb. For~ it may be clesirabIe to continue
incrementing the sequence number at the tranlition fnxn Ihe clata cells 10 the error eonection cells.
However, it may be useful 10Nt the -zuenae number 01 the nat data cell foIIowins the last erTOI'

cocNCtion cell to be the same Mquenae munber. Ihe fiat ....OOINt'tion aeIL In this way, lor cSecoders
which cannotp~ the ~-SoIomon(or other) error coct«tion eodeI,. the sequence number of the
MPEG-2 transport data will continuously inaase without pps.

For example:

Cell Type: MPEG-2 data MPEG-2 data
Sequence • 11 12

RS-Code
13

RS-CocM MPEG-2 data MPEG-2 data
14 13 14

Since the RS-CocM cells haw the RS Code fIas .. (-I), they can be identified and used by RS-capable
d«oders. and they can be ipoft!d by decadea not capIlbIe of decDcIins the RSCode.

For thoee eeUs~ in the RSCode (or oIher code), the e:t.ecbwn wU1 ClDIfte in 3-bit ina......
Th-. if two 48-byte cells are wed for JtS.CocIe (or....code), will be6-bltI of c:hecbum. If lour
bytes ... used, IheJe wiD be 12.wts. and Ifef8ht.". are wII be 24 bill ....... far'
chec:IcIuIn. The dwcbum heIpJ valida.. the the RSOMIe bit, • ..u. the as-
Code (<<ode' code) data. .........., it Is atmou. t.6-bIt c:twcbwa IIMt.... 1'buI, the we of the
chedcIum fteId may need 10 be tailored to the putieuIar JtS.Code,......... andlhe particular ... For
~ Im'oIvIns 4-aIII or more of IIddltioNl JIS.cI.... a ..........of l2-blII ofQwcbum wiD be
a"allable.

ae.a-SololDon GIOtI,.

In__ toClllNCt ...,• .,.... '* r•••••••__ClDdewouWbe toldd two.
..........__ClIIIrto D.. I ' a.· to or aa.
CIIft..ClOl.~wIth _ AClIIl ..
...........66.96, UAorJ92 cI ,...... ~

plCHlde...... latency, but code ,.,... paups....",.
1htIaIIcwincbible Indica_ the ........poup"

saelnCeUs
32.2-31
32.4.36
e.2.5O
e.4.52
••8.56
61.2.66
61+4-72
61+8-72
96+8-1<M

128+8-136
192+8-200

_In
31·...J.612
36·••1,728
!IO 2,,400
52· 2,,86
56·••2.'88
"·••3.1.
.-••3.261
12-.-3.6

104-.-4,992
136-48-6.528
200-48 -9,600

1bese group sizes can be considered in relation to various typical network packet sizes:

Ethemet/IP
FOOl
Fibre Channel

l.5k Bytes
up to 4k Bytes

up to 2.1k Bytes
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Sinc:le network padGet..Me... II) pcMntial ...of MPEG-2 tdIliIpGIt_~ networb.lt is
relevant II) COI__ the _tIanIbIp of ChIle ATM poup __ to NlWOIk pIdIIt It lIhouIcI Yo be
noted that ATM.,....wiD oftIn wish II) cany netwodc pacIGeIs JP pecIrea.
Often such InNpOrt wiD \lie ATM Adaptation ...,..5 (AAL 5). Howe'•••~ !t ••lIy anocIeI, such as
AAkS, may not be IUitabie lor ......... media tnnIport, such.~ Thus,. model of transport
wherein lost 01' errored cells are c:omected may be more suitable.

It is thus sugpMed that the relationlhip of ATM, MPEG-2 b'anIIpOCt. and computer networks be
considered aoptI_. The inter-nlatiaNhip of dwR tnntport-.s ......."'t._ 01
interoperability~may be.....*' lor how II) PJUP and llaulport NPEG-2" AN and
computer networks.

, ,
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Source:
Title:
Committee:

Introduction

INl'ERNAnONAL ORGANlZAnON FORSTANDAIlDlZAnON
ORGANISAnON INTERNAnONALEDENORMAUSAnON

150nEC JTCVSC29IWGl1
CODING OF MOVING PlC'I'URES AND ASSOCIATED AUDIO

ISOIIEC JTCVSC29IWCll
MPEG93/_

September1993
Apple Computer - Gary Demos, David. Siftser, joRph Stampleman
Use of adaptiOR_field_COIltrol reserved code
Systems

A pi of MPEC systems from the outMt dlhe desip of the transport bitstream has been extensibility.
This doc:ument raises two questioN ftlated 10 this "ue.

One question is the exact mec:hlIftItIa by whim ._lIIIbIUty CD be.....ed. For....., whm the
edaptiol\..fielcCc:ontIoI is oocIed with the ..... ~.......__CUI'NIIIIy cIefiMcI wi..c.ae to haw
........ CoUld. JMICIcet UIIns the NlerNd code ute Ihete fields1 1'hk and ..ted questions need to
beNSOlved.

AMIher q-.-tion II the JKOCIIdUN by which I • t ClIft be •.....necrr. What proc:lIduNI
MId to be followed in Older for MPEG to~ ...m _ and IncDI'poratl .......1

Oadftcatlou Me4... m- -"en of tile MnC-2 .,.•••• e.-_Ittee:

t) How1Nn1011he...oINr"" the PlDwtI.. cIwdaIlI ........ in Iht~__ the
2 ....0I~eaaII.d..... to.. IV .... cadefllOf 1Iw..c1ae..-. .. undeIr_'"
point. ".c*'--'t__·In~NJI8G.2.-aNt,a......,. pedGIt with the
...peatlal\..llllceonnl_eo ,... If..It ....WIt cIIIIN c:Ilutfiaetioft 0I1ht
......_ anoe. ClCIaditiIOIa:

a) Itthe.,.ebyte &Id 7

") Is the tr8nIpOI'"'~,JndIc:a-""" we?
. c)Cen thePI!S~IadDrIllt "'_~1

cIJ "1nNport pdorlt) In".1 :rr ?
.) Cu\ My 01 ...sto....... ..fll of the Pm?
f)lsthe~canIIaI8IId ....,

2)wa..the2....of~...._to 1 CXldeof~ .. It ....... tolMke
_.,..~ .....,.,.. _ ..lIutala ...,... for
......CDUId ... bit be UIIId tit indicate IbM...~cantainJa UaIPac:k .....when
.... the NK1'vecl code?

3) Would It be acaptabIe to we theP8S~ 0 to indica_that this
~ eantaiN paybd b'.~ UrdPac:k on this PlD? Since the
edaptatiolLftelcCcontroI is Jet to the ....cwd code of 0, the data would not.be MPEG-2 data in this
contect.1ince the packet would be clitcarded by MPEG-2 (only) decoders.

4) .. the tnnsport.-acramblins-control field available for other ..when the adaptation..fie1cCcontrol is
_ to the reserved code ofO? For example. could this 2 bit field be used as a continuity counter for
UniPack payload packets when using the reseved code? .

5) The sync_byte does not seem to be defined. Is it possible to specify the sync byte as being a CRC_8
over the subsequent 3 bytes? This would provide a more robust sync than a defined static sync code
value. since the continuity_counter would yield a varying value. Such a varying value would ensure that

1
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repetitive computer data would not perpetuate the static value within the data. U a atatic sync code value
is requi* or already specified. what is this value? Could common val.... such u 0. 1, and 2S5 be
avoided?

Depending upon the resolution and darifiClltion of these issues,. various UNPack univeral packet
header mappings onto MPEG-2 are~ Uwe make the roaow..Nt of -.umptionl ClDI1ClI!I'I\in the
clarifICations. we can proride an example UNPack mapPU1l onto MPEG-2 transport. 1'heM..umplions
for this example, using the Ildaptation..fiekLc:ontrol reserved c:ode of 0, are:

.) The srne:-byte must be pretent

.) The PID cannot be etteucled

.) The~-.wJndica_mwt letain its .......
•) ThePES~_ It available u aU~ header Mart
.) transport..prioty retains its meaninS
.) transport...Icn~eontroiis avai1abIe u a UniPack aJfttinuity

counter
.) The adaptatialUWcLClOftCroI is Nt to the NSeI..-ed <lOde of 0
.) The continuity ClOUIdIr is not ........ and .,. the behavior

lpedfied IIlIhe draft~twhich "'The
contiNaity_ClDUNlr .... nat be iN:I whIR the
aclapeatianJielcLCDftfftJI 01 the pedcet "00"'.

Under CIwe _,mptionI. the &led """"01 UNhckClNO~ .....,DItwould be
u IoIIowa. The WPBCrZ DItplCIriIt..,. 1iat. n-_~.....~.....
pacbt is...., -CIlUlfI.1I~ Net is ~,..,.....J*IrIIt,
where the PID Is..-l to with. pNWIouI tJNPa _ .._ rID. 1be
next.......a.owahow. lla aacanllllnclata wNda .,WaNP8G-2
......-..u.~ ~ d".ClJI\be
pavwlcSed about..MP8G-2 pdltla Oft Pm, AIIo. 8CC and ae-1IIppart'" cIwck
information aft be .-....- tJntI'-.k payIoed ......

MI'EG-Z TnMJNId ...,. _ NPIG4 '''' s ....... ..,.

s,.tax No..,
bl..

"

~(
.pc..byte
t l'LP&cbL....._la.'c.t...
••S ack.....tal'Ll••lc.t...
tn rt..pdodty
.10
.......rt..,MIua.llaa- trol
.....• ............I1 CI-O)coad••ltJ _

I fC.4. P t. tloll_fle Id_fl.S- -'I O'
~'lt' (

adaptation....fO

•elMaclapta~.0
ifCadaptatlon_field_flag= ='01'

adaptation3ield_flag-'11i {
N co 188 • adaptaticx\JielcUeagth - 4

{or (i.();i<N;i++){
data_byte

..

II

• belbf
1 '
1 bl
1 Wbl

13 ....bl2"1.,
2 .....
••'__f. .

8 bslbf

2



not .crambled
user defined
user defined
user defined

The above bible shows the unmodified MPEG-2 transport pac:bt. The lollowing section hom the draft
document describes the use of the fields:

Semantic Conatrainta

1. Packet_elata_bytes consists of contipous -aaoerdS of Padc.etbed Elementary Stream (PES) packets.

2. If a PES' packet starts within a Transport hcket, the PES pedriet'. Packet Start Code Pnfix occun
immediately following the continuity_counw, or the adaptionJleld() if one is present.

3. 1l\e PlO values 0 and 1 are reset'Ved for Prosram -'-'dation Table and Conditional~ Table
respectively.

4. PlO value IFFF is reserved ror null padrets.

5. PlO values 2 to 7 .nd IFF8 to 1FFE will be reeerwd. lor future use.

. T .....port_errol'_indic.tor: 1l\e traNpoIt-8'IaI'Jndicator 11.1 bit Bas. When let to -r it indica...
Chat at leal one uncorrec:tabIe bit error.... 1ft .. aIIOC:Iated "'1Ip lilt pec:Mt. This bit may be c:I-.ed
by _litiel external to the transport ",.er.

PES..pacbt.....tart..lftdic.tor: ThePES~1orII a OM bit .,. A 1.' indica_ that the
pqbd of Ibis transport packet will ClDIIUIl8K11 with. PES pdr.et ....... A V indica_ there is no PES
....... the transport packet paybd.

laftlPGl'l.l'dorilJ: The tnnIpOrt.fdadty II a one.. tndIcaIar. When.et to "}" it Indica.. that the
8IIOdaIed ,.eket II ofpea- priadty .... ,.:II."wIIhIn..__ PID 8INaIn which do not haw the bit
leUO".

PID: 11wPm II a 13 bit field, b e,peol ,.yIoM. PID .....
fWIGOOll ...,lId lor...,oat (NIIr.. ...). JIID ..-a II f for..IICIItIonal ....
(NfIr.. -). PID ftI...o.ocm-0.G00'7............ PID lfN.4KlFFE aN Nlen'ed. PID .....
OxtFFF.. NIl!iI ved lor null paclcets.

...........aIIltl'ol: The 2 bit KnIIIbIIns-coatrol tftdicate the scrambIinI of the tnnIpOrt.....,..d.
00
01
10
11

................lcCcoabol: 2 1*8114 lit lIpOd t-der II fallowed by

.......... fteId _lor ..,to.d.
00 Nlelved
01 no adaptatiol\Jllld. ,.,.... only
10 adaptationJWd only, no,."'"
11 adaptation..fieIcl foDowecl by peyao.cl , ,

In current MPEC-2 decoders, • tnMpoIt pedcet with the IldaptaliorLfielcLcontrol set to '00' Iha11 be
discarded.

coatinuilJ'_counter: The continuity_counter it ... bit field ir.aementing with each transport packet
with the ame PJO. 1lte continuity_counter wrapI around to 0 alter its maximum value. The
continuity_<X)Ullter shall not be incremented when the adaptation-field_control of the packet equals '00'
or '10'. If two consecutive transport p.ckets of the same PlO have the same continuity_counter value and
the adaptation_field_control equals 'or or '11', the two transport packets shall be considered duplicate.

3



Proposed Future UniPack Trauport Packet Layer. COlllplde Packet exa.ple:

Syatax

transport-packet()(
sync_byte
transport_packet_error_indicator
PES-packet..atartJndicator (-1. UniPack Header)
transport_priority
PID
UniPack_coatinuity_coanter (.-0)
adaptationJlel~COIlb'ol(~. indic:atins UniPack)
continuity_countel' (frozen)

NlditiD..., U..iP«lc Heruler:
UniPack_c
UniPack_header_type CUtis ea•• co..pIde pu:Ird'
total_packet_lenlth ( c

totaLdataJensth+header'_Jencth)
headerJeastb (start 01~ to dataJJytes)
priority_byte
channel_a••ber (. MPEG-2 propam number)
channel_nnninl-byte_coant

CRC.,n (over first 16 bytes 01 hMcIer)

OpCioul DiredMy CDcpa4'''' .. Urc,Pd..J-Urjypc,:
N • <h-derJenadl- 24>/4

for(i~~)l

UaJPac!rJ
U ckJce1
., .,Jtea...Packet_le......

I
cae_12 (over diredlxy)

N • 188 - headerJenlth· 4.

- (l-O;I<N;i++)l
dat._.,-ea

J

No. of Identifier
bits

8 bslbf
1 bslbf
1 hlbf
1 bslbf

13 ui••bf
2 ...Ibl
2 .,.Ibf
4. al..bf

Z b.lbf, hlbf
24 al••bl

• .l..bf

• al..bl
16 .1...,
32 ai...f

32 ••lbl

2 hl.f, ..1.,
24 .....f

32 ..1.,

• belbf

.................. IhtUnlPllck _"..... tlwNP1G4~..,..See the UnIPack

._ "'..0..- c:-=..JI ........... 4.,..., totlweddltlanal12-bytesof
...u.w.ck bIock. ,... dwcIlI_ PID .., the
......F to ..... ftIidity. CRC...3Z IhauId be .."'.......,. far data of.
unlvena1 Meder. , ,

The remainder of the~ foIIowinI the CRC_32 after the optional directory contains data as
described by the UniPac:k header (and its optional din!ctory).
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PropoHd VniPack Trauport racket La,ef, Contia_tioa of UniPack Data:

Syntax

transport-packet()(
eync_byte
transport_packeCel'l'Or_inelic:ator
PES-packel_.tart_lnelic:ator (-0. UniPack Payload»
transport-priority
PIO
UnIPack..co.ti.alty_coaater (inc:reI.-ds .ch pitt)
aelaptatioa..fleltCcoatlel (-0. IndJc:atinl UnIhdc)
conti.alty_coaater (frozen)

N e 188 - hader_Jen&th - .­
(Or (i~<N~++)(

elata_bytes

No. of lelentifler
bits

I bslbf
1 belbf
I "Ibl
I "Ibf

13 ai••bl
~ "Ibf
~ Wbf

• ui..bf

8 bslbf

The.,.. ....... aCXlftlinuatlon...-e.....,... lWPeck whida was ......
,.....,Oft the __ PID. The......,....., GII.- ..a_...ClOIdIftuity
......... 16 bitc:hMuwl ...... (pIapaal..-..,. aNlae- ~ in the
UNPack ........ initW cIiNctIlxy.. .

OIl thelallowla.,." the CIl..." ....UNPMk..MI'IG4 wIIh..data............
__ ~andtwPa.,...I., IJC ~ ..... ............,. Itll
aIIop lohne........dI8er, ,...,_.caUec:tiaaof~

tnntport...packet

"

5
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Gary 0.0.
Prealdent/CrJ:)
o-oGraFX

line.r.ly.

I urge tbe chair. of the int.roparability r~law to not hide the ..rioua natura
of tile error. In tile advanced t.l~ialon propoaal by the Grand Alliance. I
further urge that the a.ricu. CSiapute. conc.rning key technical i ••ue. within
the propoeal be r.flected in .ny repr..entatlon of the .ctiviUea of the
interoperab1l1ty review board. Indeed. tile .ajority of the review board was
convinced that the proposal, a. curr.ntly pr•••nted. ia inappropri.t. for the
united a.t...

71 !tie tranaport ay.t.a. u.ing MPEG-2 type of tran.port, h.v. not been
evaluated In the cont..t of int.raperability••nd indeed the de.ign i.
inccaplet.. I' propCllled .~.ral methode to adjult .nd augaant the d_i9n of the
adVanced televiaion tranaport ay.t.. until th.r. il a reapon•• to the
chall..... of incoaplete apeeification. it i. inappropriate to accept the
advanc:4MI televi.ion &y.t_ for the united Stat... Too Much i. at .Uke to
allow acceptance of partially ccaplated work. Which ••y ultimat.ly prove to
h.v. de.ign .rror. when illlPl_nted.

To, Robert Sanderson, Kodak. Ch.ir of FCC ATV Interoperabllity Review Ioard
& Mike Liebhold, Apple computer. Vic. Ch.ir
cc, Branko Gerovac. Digital Equipment, Secr.tary

R.ceiv.d, frCl\l Kodak.COM (k0c2.kr. kodak. ccal by ..Uroca.ltc.kodalt.cca with..,., i4 AAOnOiatlOUld not be .ceepted until INch tecllnic.l work ia ccapl.ted .nd .ccepted.
(5.65c/IDA-l.4.4I, Fri. 15 oct 1993 14.52 ••3 -0.00

Receiv.d, from FARNSWORTH.MIT.EDU by Kodak.COM (S.'t./2.t-Eaat..n Kodak) ') !tI. concept of a National Inforaation Infr.atruetur. ·R.f.renc. Fr...• w.s
id AAl1600, Fri, 15 Oct 93 14.53.30 -0.00 accepted by the r~iew bOar4. Th. pri..ry benefit of .dv.nced t.l.vision for

Rec.iv.d, by farneworth.mit .•du (5.57/Ultrixl.0-CI tile unlted Itat.. ia ttl. ability to aupport int.r.ctiv. text, mapa••nd
id AA012.1, Fri, 15 Oct '3 1••••• 42 -0.00 graphica, ~ch cannot now be aupported by our current NTSC t.l~i.ion ay.t...

Receiv.d. by ..di •. Mit.edu (5.57/Dll.0 .....t) There vaa debat. aa to th. l~el of reeolution appropri.te for this ref.rence.
id AA260•• / Fri, 15 OCt 93 14 ••7.49 -0.00 I rae d that th. N.I.I. Referenee be the propoaed 12.0 x 720 pr09reaaive

Date, Fri. 15 Oct 93 1•• 47.49 -0400 acan fOrMt, ~lch la one of the format. being propoeed by the Gr.nd Alli.nc•.
FrOft\~ Gary Delao. <garydemedia .•it .•du> There vaa debat. ew.r thia propoeed r..olutlon. alnc. it preclude. the u•• of
M••••g.-Id, <9310151.47.AA260....edi•.•it.edu> tile lnterlaced formata being 9rcpoaed. ainc. they .r••ub.t.nti.lly inf.rior to
To. cCl\lemedia.mit.edu. g.rov.cerdV.x.en.t.dee.cca, ttlla reaolutlon for preaentation of int.ractiv. lit.r.tur.. I urge that this

. hierarchyefarn.worth. mit. edu. anUapplelkodakr.·kodak.cca. reference _t be .atabU.hed before .ny .dv.nced t.l."ialon propoaal c.n be
rob.rt.eitc.kod.k.call .ccepted. It le .._tial th.t tho.. preparing ••terial for the N.1.1. be .ble

SUbject: Serious flaws in interoper.bility in the GA prapoeal to have a r.ferenc. for haw aueh text e.n be pre.ented on the .ereen, .nd for
St.tu., R what level of detail can be uae4 With ..pa .nd gr.phie.. I furttler urge th.t

the N.I.I. ref.renee mu.t exceed the e.pabiliti•• of MPEG-2 .nd oth.r foraa of
diglt.l N!IC, .lnc. adv.nced t.levi.ion would be unn.c••••ry with • ref.rence
of INch law rnolution •• could alr..dy be provided by exi.ting MPEG-2 ay.t••
in develoraent.

As you know, I am a melllber of the int.raperabUlty ~l_ board, ~lcb _t on
6&7 October 1993. I am very cone.rned that .any of ., technlcal conceraa and
objections have not been addre••ed. It i. inapproprlat. for tile united Itat••
to move forward with an adVanced t.leviaion ay.t_ ..... eo ..ny cruclal
technical issues are unre.olved or outright faulty.

At the prea.nt. the Grand Alli.nce proposal for U••• ad¥anced t.l~i.lon 1.
highly flawed. It contain. the following d..i;o errore.

1) It propo... an interia int.rlaced foraat. Illterlace 1. ID oa.-lete ...1011
technique which ia tot.lly un.uitabl. for u.. b¥ t'- ..tl...1 Iaforlatlon
Infraatructur., the comput.r indu.try. and the Holl~ fl1a prodUctlon
cCl\llllunlty. Th.r. al.o c.nnot be .n int.ri. Interlaced .anderd, .1nc.
interlace c.nnot be replaced one. it ia intrMacled. .... _jodty of tbe revlew
board m_bere object to int.ria int.rlace or 1lDf lDterl_ 1000t W .. part of
.dVanc.d t.l.viaion for the United nat... I urtS ,au to clearly il1dleate in
the aummary of the int.roper.billty review Metlng tlMlt tbe ..jority of tile
review board oppoa. the u•• of interl.c•.

2) 'ib.r••hould be auffici.nt technical preparation for U••• ~nced
telavlaion .0 that the .tandard introduced will l ..t for at l_at te yeara,
and hopefully for fifty yean. 'ftIe current~l 1. Dat tMrouP, and i.
unlikely to la.t evan five y••r •• and i. therefore lneppraprllte for adaptlon
or .approval until aubat.ntial furth.r technical refl~t.

3) Th. Grand Alli.nc. ha. an incorrect concept of IDteroperabl11ty. !hey
repr•••nt that they c.n .upport ••ny foraata to acccao6ate tile needII of aeny
indu.tri... Thla conc.pt 1a totally in error. '!tie f_t. _lch t~ prapoe.
to .upport are mutu.lly incClllp8tibl.. .nd therefore elDDOt 1ateroperato with
each other. Furth.r. they propos. for ~.ry ~l"" to be reQUired to decode
each format, som. of which are incOlllPatibl.. !tIi. adda coat Ind cIelIr....
quality for every receiver. 'ibia d•• ign notion 1. aubetantially below
optimal.

4) Many objections which I raiaed w.r. not addr..ae4 ln the ..ting, due to
lack of time. Th.ae obj.ction. include probl... with the u.. of 5t.t. end 60.0
Hz when diaplay r.t•• gr••t.r than 70 Hz are r.qulred for coaputer dleplay
applic.tions. It ia inappropri.t. to con.ider that tbe lnteroperabllity ~iew
has taken place when many cruci.l i ••u... aueh a. thia one. have not been
resolved.

5) Many isaues raised by the review board wore accepted for action. 1bea.
issues include the developm.nt of overlay planee .. part of the A"tV ayet­
architecture, and the ability to .upport ec.poaltlng. A pariod of technlcal
work will be required in order to .pecify the operation of aueb It., technlcil
components of an advanced televlaion ayat.. The adVanced t.l~ialon ay.t.



Dr. Thomas A. DeFanti
Chair, ACM SIGGRAPH Committee on ATV
tom@siggraph.org

Position:

Progressive scan must be available on EVERY future
television receiver so that the National Information
Infrastructure can be built on the merger of digital
television and digital computing.

Interlace does not give sufficient vertical resolution
for NIl usage. Hard-edge graphics and text need
full vertical resolution with a flicker-free display.
Interlace broadcast will result in unacceptable
flicker on low-end receivers because progressive
scan will not be mandated in these receivers.

literacy and math skills.are at stake. TheNll is the
key to the educational and life-Iong learning
systems of the 21st century. We have unsuccessfuly
struggled with bringing computers and television
together for over 20 years, largely because of
interlaced NTSC standards.

"
We are in a post-literate age. Without progressive
scan as the lowest common denominator, it will be
an illiterate age as well.
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Robert Sanderson
Chainnan, Joint Experts Group on Interoperability
Eastman Kodak Co.
Bldg S, 4th Floor
1447 St. Paul St.
Rochester, NY 14653-7102

Dear Mr. Sanderson:

As you know, I represented ACM SIGGRAPH at last week's ACA"IS
Interoperability Review in Washington D.C. I found the meeting to be
extremely informative.

The ACM SIGGRAPH committee on ATV is adamantly opposed to any
form of interlace digital HDTV output on consumer-level devices. We
believe that progressive scan devices are the only feasible displays for
Information coming from the National Information Infrastructure (NIJ)
and other computer-based services. We do not believe that interlace sets
canbe used In this context because one would either have to view a
display with horrible Interlace flicker (which Is e.noup to make one tum
one's bead away) or halve the vertlcal resolution, yleJdlns an impractical
32x9 aspect ratio for text and annputer......tId lIMp use.
PurthennoIe, we bellew that an Interim standard llIowIng InterlaO!
wouJd pady Impair the access to the NUby the IfIIMRt of Americans
who cannot alford both a computer display and a digital HDTV set. Thus,
we aN 8rmly against any Interlace standard for even an Interim period.

The Grand AWance does notdlrectly address the NIl compatibility issue
other than to point to the optional other progreulve standlrds it is
emInc:IDs. Allowtng any1nterlace option II tantamount to eJlminating
the otheroptions for our lifetimes, since • cheaper, non-compatlble
standard Is embraqecl and produced first. The e»mp\Iter community I
represent hal spent the past 20 years suffering)Y,ltb the incompatibility of
lnterlaee television and computers. Now Is the time to fuse computing
and television by adoptirt8 progressive scan as the one acceptable method
of display.

Requiring progressive scan on a consumer set does not, however, .
necessitate progressive scan cameras or broadcast. The consumer set will
have enough memory inside it to scan out video in any way from
signals received in any order. The consumer set simply has to display in
progressive fonnat so that it doesn't flicker unacceptably with NIl-type
information. Virtually all computers put out progressive scan and,
eventually, cameras and broadcast equipment will follow. Consumer

...,
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video cassette recorders (VCRs) could similarly feed a variety of
compression techniques (including interlace) into progressive scan
consumer sets, although interlace would destroy or cause any NU-type
information to flicker.

We believe that achieving consensus on progressive scan and NU
compatibility is soaitlcal that any additional time spent debating the
issue is well worth it. We urge you to continue the debate in good faith
and examine all the issues, induding new ones brought up last week.
This is not a time for haste.

Sincerely,

c.~::::;:f«-.. e;. 64..~ ·
Thomas A. DeFanti
Chair, ACM SIGGRAPH Committee on ATV
Professor and DIrector
The E1ecbonlc VlsuaUzation Laboratory
Electrka1 Bnglneerlns and Computer Science Department
University ofDlInoIs at CUcago
851 S. Morgan St., Room 1120
Chlcaso, IL 60607-7053
(312) 996-3002
(312) 413-1585 fax
tomOeecs.uic.edu

cc: Richard WDey
Wney, ReIn 6: F'leldlng
1776 KStreet NW, Washington, OC

Congressman Edward J. Markey
2133 Rayburn House Office Bldg.
Washington, DC 20515

Mary Whitton
Chair, ACM SIGGRAPH

, "



Rob Hummel
V.P. Animation Technology
Walt Disney Motion Pictures and Television

Some Comments based on the Grand Alliance Proposal:

1. First of all, fm concerned~ aIal't more representatives of the film
production conununity here, since they represent the only worldwide production
standard. It was pointed out there exits a plelhom ofvideo fonnats around the
world, yet the only constant is that. all areas of the world produce film
product at 24fps.

2 On page 29, 16x9 is listed u film production aspect ratio - - It bas never been a
production aspect ratio.

3. Page 4, you would be hard .-1Ied to find a~, CinematognIpher, Editor,
or Producer that doesn't feel Panning compromise artistic content.

4. Page 29 I1ateI that fUm maintains its progressive DItUIe even during NTSC
Tl'IIIIIDiaion. 1biI is DOt true. Film tIaDIfen &Ie always baving to be
-"lDIOmiS·~ed· order to •• • :.---1 -:£.~ that ..... ~..a.._..1 bycomproBII-.;;u m IDIDJIDlze IIIIGUIIU:r 1InIl..... e-IIW~
NTSC.

S. Why 1000 line=.4;:,,=-,,
NHKt

• own IeIeIIdl coadaded that. iDIedace ctiIpIay ofpen number of
IiDeI is equal.to • plOIJeaive cllplay conai"of4K fewer lines.

TbelefOle, 1000 liDe iaIedIce is equal to 60Q liDe propessive in resolution. So
wbybother?

I feel ifwe do 1000 IiDea, it Ibould be propeaive or not even bothered with. If
1000 line interlace is lea resolution than 7'1JJ Progressive, then we should just
stay with 71JJ until 1000 progressive becomes practical.
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October 15. 1993

Conaressman Edward J. Markey
2133 Rayburn House Office BuDdin,
W..~hinBton.D.C. 20515

Dear Congressman Markey.

1am cooccmcd lhaal altbouab Cbem bu~ ICrious disaareemcnt over the
CUI'IaII 0rancI AlJiIllCC!JR1I)OIaI tor. Hiab Television standard. 1bepropoul
appears to be approacbm, 8doptioa by die FCC.

It~ lballbe wry DIllOW iDlereIIt ofbnJldcaSlCn and equipment lDIftufaeturerl
are bciftj placed befOie the broider ill....of:

• Thoae that eaatc lbe \'lit nuYoritY pmaramm;n. for television.

. -Those tbal maintain die 0D1)' IInryol1dmlloG8ftd wide tcreeft fUm materiIls
that can take .........orldvanced tdeYiI1oa.

- Allure capabilitia ofdltIribodDa iDformadon.~ aDd edueatioo tbIOap
lIlY NatJouIlDformldloa~ (NIl) or elocUulic pub1iIblna.

• Tbc COIIIUIDCIIIbIt.., be...........multiplepieceI ofdisplay
~ IhrouP die,..... iD"'to~Itep~teebno108Y Iftlieid of
ODe diIpJay dill wDI haw~ for beioa fUture proof.

w.... the Hollywood pocIucIioD tM"'P'ky..baftJed bJ........ IDd.....t
.... DfIClWcD tbIl~Adwaoad,........,...,..II....,•..did III the

=.....DOW. CIeId1. tile~ II _~ IboUldle..oIadaiaofwllllt II
_~on Tbe~ toawecaa _ bebIad the \IIJWlCY of

Adwaoad TIIeviaion II bird ma~toJeC a t.......... OIl
~ oflDYeItmeDt in old tcchDoIoIY. IDd Inerb.sten • 8 advanced celevisloft will
11091 die fragmentin, of the television auctieDce. .

ODe must question the motlvatiOD ofmanuflcturers with the recent introduction ofa
DeW form ofpresenting movies to the consumer OIl • Comp8ct Disc at lower than VHS
video resolution. This new format is supported by PhilJiP'tJV~ Sony. and Matsushta
with data they say indicates the consumer doca1l't find the lower quality image
unacceptable. Yet these are the same manufacturers that say there is a demand for higher
definition images on television.

This illustrates what imperative drives the hardware manufacturers, which 1don't fault
them for. I just feel it certainly begs one to be careful when listening to those same
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mamufl\Cturers when e.'tablimina a standard that should be in the public's and COURtry's
best long teml interests.

It CIIn DOt be overstated how im~aDt future education for the acneraJ public will rely
on distribution oftext and infonDltlOll bcina presented on eIecttoftie displays in the home.
We must be careful that • standard adopted dOes not result in displIys inCapable of
rcsolvina detailed text infonnatioD. dlul possibly excludina a Jarse seJIIIeDt of the
population not able to afford sepItIle displays for information and entertainmenL

Occqe Gilder undersccns Ibis~ very eloquently ill his article In the current issue
ofASAP (published by FORBBS). Wbcrc be says. •••.scripture ciccI.. that in the
beaIftDlft' was the word. Tbcre was DO mention of iJDaBe.. His point beina that
dissemination ofinformation via text wiUlIiJI be the moll efl"acieat w to COGVey
information. not with imalCS. 'l'hcnf'ore. the 0nDcI Alliauce~,.sbouId be concerned
with the greater Deed of displayiDlleXt iDfonDation than the ~'i;t;iy~ways to display
images.

'"
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AMERICAN SOCIETY OF CINEMATOGRAPHERS
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YIC~J. KEMPER
......,.HT

October S, 1993

To Whom It May Concern:

WOOCI\' OM!NS
'1M' wca .....I3ENT

HMlWWCV . The American Society of CinemaIJOlraPhen has decided to publidy
..-..oVICI"'lllOlHT state its oppoIition to the direc:tioa bei1'I choIen for a United Statlll

MOll. A. AND.MOh...... transmission standard b HDIV. 1111 ASC repNlerdI the artistic
........ members of the Hollywood pmcluctioft CGIIUIlwUty dwpd with .

tWIW WOLf capturing the viIual aspect 01 the ...... we tell, thole best qu'lified
..........MOoftM to ensure that the intepity of theM _ .. is maintained.

NOWIDGu:IUNER..........-..
Inmrporaq inIerIace~ or a 16x9 aspect ratio in a==- transmission stmdaId would be anawidable artistic and 8nInda1

HG .....MD• .-c.H. .... mistake. Also, it II~ that a IO-aIIed '1ntlerim- standard
IWUYCORftZ is even bema considered wben 10 INlCh II at stab for the industry
~DlIMU and the consumer. .
LIt. 0Cl0 DUNN

......DUND

......GLa..

......ICII.LE\'

VICWIR......
.....UL'rHROP..................
LID 1/1M1OUTM

H"I"WDLIR
tWlWWOLI
wua ZIICIMOND

The problems of displaying fine detail 01\ inIerIace displays are well
known. Unintentional moirf pattllml can distract &om the telling
of a story. MOle significant is the....ty oi loddng in a specific
frame rate foI' an li\terIace display. A fixed, spedfic: &ame rate for
display means that images not shot in that frame rate must be
compromised slightly in order to be adapted to the interlace display.

..

\.



n.e advantage of a progressive scan architecture is its ability to
display in whatever &aIDe rate is appropriate to the material being
displayed. Uainc Header/DelaiptDn, the television dJsplay an be
intelligent enough to interpret the CXJI'Nd &ame rate for any liven
material. Motioft Pictwes photopapbed at 24fp1 can be displayed at
48 or 72 ICUIS per IeCXJnd; thole Ihat at other frame ratel can alto be
displayed. at their conea display ra'" without axnplex adaptations
of the &ame rate .. fequired by a fixed. 60HZ display.

HeaderIDeIcripton will aIIo enable formatting infOl'D\Atioa to be
carried with transmitted ima... this would allow a subject to be
displayed on a .. in its comdCJdIinaI MJ'*'t ratio, if deIired by the
filmmaker. Siftce the CWftftt MJ'*'t ratio daen for HDTV does
not match any ptWiouIly UIICl~ all SIms will have to be
adapted to fit within the coNineI of 16x9, often losing information
in the proas.

It 11 curious that while the only true exiIIInI Ubrary of wid.creen
material is available from the IIlOdoD pictuIe CXJIIUI\UDlty, the
c:hoIeD HD1'V aspect ratio laM DO .... to any ptWiouIly
photop'aphed lonaat. n.. haft M\W been any fiJmI campoIed
for an upect ratio of16x9 (1.71:1).

It II dear that all....dIIpIq rd wJIl NqUiIe
CDIDpI'OIIdIeI ia how IDOIiaIl pie'" 1m will be dispIayecI. A
prop 01\ tile~...,IeadIItMIf to f)BdbIIlty,
..mil to dIIpIq=ftMIda do... to the way they were
arJaiDaD11nt1Ddecl to be ,...

WIth II-. III mind, .... AIMdoIn SocietJ of
0-- ......,..1II.."adbebIDd a.,.... of
HIP D" T dIIpIIp"" ..with a
pmp' III,.., ecanecl cIJIpIay. 1b IMpt all JnIIIIIeat.bate~
tr'l rrnedla. or otlwwiIe, would be to Idopt a lower quality dilplay
lMdIum ard most Ubly anchor a Urdted States standard in old
technology.

Vidor J.
President
American Society of Cinematographers
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