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Applications for High Resolution Medical Images:

Present and Near Future

Desirable Characteristics

• Resolution. For a number ot applications. the better the possible
resolution. the greater the potential for diagnostic aocura:y. We would
want potent1ally high resolution. which is dialable, and. open to
improvement as technology evolves.

• Image stablJity. Must be free 01 quivering artifacts seen with cwrent
television technology. Along with resolution this chc:aactertst1c should.._
be· objectively evaluated using standc.lrd1zed Images looking for the
abtl1ty to distinguish between fine pc:m:d]el lines. etc.

• Correct color. Color is extremely 1mpcxtant for med1cxr1 cUagnosIs.
1'llClgAS oem not -smear" or have ooJcr -averaged.-; they must reflect
reality. be accurate and self-cOIredlng. This too om be objectively
evaluated.

Ult1mately the abtl1ty to for the viewa' to select for. or agmust. selected.
light/1requency pattems may be useful for certain dtagnostic work.

,
• 5electab1lity. Sbould allow for selectable trade-offs. such as dtalable

speed vs. resolutiOn. etc:
. .

• Interopera.bU1ty~ Imagery oolJected in various means and stored on
vaDous mectia must be usable together. and viewable (along with fine
text) in an interactive envU'onment. .,

• FJexibUity. Whatever standards are adapted must take into account
that new and improving methods 01 collecting and manipulating visual
data will continue to deVelop in the years to come. Standards should
be left as open and adaptable as possible - and not, in effect. hinder
future advances in technologies and applications.

Neil Izenberg, M.D.
October 4, 1993



INTEROPERABIUTY WITH FIlM

The assets of a fum studio are its library titles:·whether
feature films or television programmg produced on f11m. The
revenues generated by a film studio are maximized by distributing
its assets in as wide a variety of markets as PQSSible. Distribution
by electtomc means is a major source of revenue at pre~t,and is
expected to increase in share in the future. This is the case for both
the domestic and international markets. It is for these reasons that
the film production community cannot accept a ttade of spatial
resolution for higher picture repetition rates.

The Technology Council of the Motion Picture-Television
Industry bas issued a document calling for a digital mastering fonnat
for film: prop'eSSively scanned, 24 frames per second with a vertical
resolution of areater than 1000 lines. This would serve the
lntemadoDal market as it can now be seen to be developing. Europe
wW almost certaln1y adopt a standard greater than 1000 Unes, Japan
bas already done so. Feature films for the Japanese market are in
preparation for laser disc release now.

It should be noted that the export market for entertainment
PJ'OII'8IDlDI is an Important one for HoUywood, even though it
represents omy 4096 of its gross entertainment product. It is second
OII1y to alrcraft 111 manUfactured product for the UDited States, with
a net positive balance of ttade estllilated at nearly two bll110n dollars
per year.

The TecbnolOlY Council is in the process of preparing a
comprebeaslve Ust of user requ1remeDts but it bas been recognized
that a dlgttal mastering fonnat for film w1l1 have to be supported by
a recording system with all the featureS currently in daily use at
television studios, such as editors, time code generators et al. Such
andJ1ary equipment will be necessary for the preparation of the
di8ltal masters themselves as well as derivative sub-masters as may
be needed for electronic distribution.

Sony Pictures Studios wishes to lend its support to the format
with the highest spatial resolution under consideration, namely
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1920XI080; and, in so doing to add its voice to the unanimity of the
ACATS Technical Subgroup chaired by Dr. Flaheny and Dr. Dorros.
We caU upon television broadcasters to converge as well on this
fonnat to help reduce the cost of program preparation equipment
which does not enjoy the economies of scale of the consumer
marketplace.

The technical merits and cost benefits of an interlace, high
spatial resolution system for film is detailed in the accompanying
diagram. As can be seen, a progressively scaoned, 24 frame, digital
master is inherent in the dlgit:al record. Moreover it should be noted
that a dear migration path to a 60 frame per second, progressively
scanned image of greater than 1000 lines is also inherent in this
approach. In fact, should a receiver manufACturer wish to implement
such a display for a film program t it could be delivered to the home
by the Grand AllIance proposal and displayed even now.

William G. Connolly
SOny Pictures High Definition Center

"



TELECINE 3/2 PULLDOWN SEQUENCE

4 FILM FRAME SEQUENCE
(24 FRAMES PER SECOND)

10 VIDEO FIELD SEQUENCE
(60 FIELDS PER SECOND)
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• THERE 'S NO TfttPORAL C"AMAE BETWEEN FIELDS" WHEN SCANNING A FILM FRAME

• CURRENTLY. LINES CONSTlTUT"ING THE FILM FRAME ARE CLOCKED OUT ALTERNATELY

• THIS RESULTS IN AN IMAGE IDENTICAL TO A PROGRESSIVELY SCANNED IMAGE

NOTE: BY DROPPING EACH FIFTH PHANTOM VIDEO FIELD A 24 F.P.S. VIDEO SEQUENCE RESULTS

\,..
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SONY PICI'URES HIGH DEFINITION CENTER



• Awkward conversion

• Unnecessary complication

• Exacerbated artifacts..
~

• "Interim" standards persist

• Inefficient image manip.

• Unrelated spatial and
temporal formats

24, 30, 60 Frame Rates
• 25, 50, 75 as alternate

Progressive Scan
• Achievable now

• Facilitates image processing
• Market enabler

Square Pixels
• Efficient image manipulation

Scalable Hierarchy
• True future extensibility
,. 1280x720, 1920xl080 to start



Hewlett-Packard Company
3404 East Harmonv Road
Fort Collin~. Colo~ado 80525

:10:1. :!"2!l-3800

4 October 1993

Mr. Robert L. Sanderson
Chairman

Mr. MichaellJebhold
VICe-Chairman

Joint Elcperts~ onI~
Advisory Committee on Advanced Television Systems

Dear Sirs:

r~ HEWLETT
~~ PACKARD

The toIIcMing Ie In ,...... to the Sept. 30 Interim Report tom the Grand MInce. entitled
.,,,,~MpecD 01 the Grand AIiMce HD1V SyMIm:and"~""'''''
both of which cIItI1butIId tDr....prior to the upcoInilll~ m.1IIi1ga in
w..tIingtDn this AgIIIn," melllPu. my _. being to aIIInd m.ltlngs,
but Iam Mr. 8My 1IrOI.-on tom HP laba wII do jab'" I could at this
time In nIIng OW' poe• .,..

The dacumenI8 pnMdId coraIn __ ¥elY enccxngIng papa pMIcuIIIIty In the .... of

tIW1IpOrt and oompN••IDII~. TheM prapa nt. llgIillcMllllp tarward
tom............and"""'" Ihow...xx. 00I1IIdIratIon of or.. tIkn
H01V.....-rd. HcM'MMr....Ie.'"one pM of this NPOft which • ca.-. tDr Mriou8
concern, and that Ie whIIt .. being cdecI heN "pIct&n layer 1rUroperabIIty••

Aa" GA NPOft.........wtIIIt .. being dIIcu•••d Ie 8IanC:Wd - not.
pnxtucIIon IIIIndInI, and nat. cIIpIay IIIMdIrd. 1'IoMMr Ie true that pnxtucIIon.
traneml••lot.. and cIIpIay..deooupIed In • cIigIIIII.'.m. we 0IU'"1i1Gt neglect the Impact that
standardlin atrf of..._.wllhawon"oa. twp, 'T'hey.. deooupIed. but CMnOt be
consideNd Uli .1'1. d. ThII. eepecWy true tom the perepectM or theM of.. In the compuw
industry, who may r-.tOMbIy .cpect 10 provide systems which I1IUIt exhibit IntiIroperabiIt with an
ttne of theM..... s..aI P8f*'8 haw ......dy been pubhhed which outline the concerns of
OW'industry; among theM, I would Ike to specificaIy mention ·HOlV: Technicat I.... of Special
Importance to the CompuW Industry" tom Apple Computer's Advanced Technology Group, and
"The Need tor a Specitc, Benctlrnarked Migration Path to an Interoperable ATV System,· a white
paper prepared by the Compm. and Business Equipment Manufacturers Association (CBEMA).
These paperl do an excellent job of summarizing the general concerns of our indUstry.

I would like to concern myself here, though. with several very specific proposals in the areal of
frame rates and spatial formats, and the arguments which have been presented for each. One of
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the most striking aspects of the GA report is the propouI to Include a very large ..of permissible
tormata and frame rates in the transmisIion ltandard. While the UN of a hieraR:hy of '*ted
tormata and rates hal been one of the cornerstones of.. nK:OIftInendationa tor an int8roperabIe
system, this is not the approach being 1aken here. There aN ....d multiple ......... tormata
and temporal rates, including bath inteIW:ed and progre••IwIy-8C&M8d tormata and rates baNd
on both 60.00 Hz and 59.94 Hz ra.... This is not in the intentata of either int8rop«abIily or an
accep.... international ........... 8tandard, and theN is no juIIIcation PM-nted tor many of
theM choices. In the following MCtiona, I wIIaddntaa some of..... issues aeparat8Iy and in
greater detail.

1. 1'he~ of Frame R....

The Grand Alliance is~ng that the 1ransrniaion standard permit bath 24, 30 and 60 Hz rates
and the -NTSC-compa"- family of 23.97,29.97. and 58.94 Hz. The ..... gI\w1 tor the UN of
the 59.94 Hz group .....uppoMdIy bea.r compaIIbIIty wIIh NTSC dwtng the epectec:I.unuIcut
period, including .both UN of eJliIIng NTSC MUOe and the diIpIay of NTSC traMmiI.iOilS on an
HOTV 11ICIIMIr. This is a very unw6l1dy propouI, as It wi be WIY cIIIcuIt tor a of
hardwIn (as will be epectec:I of the comput8r Inc:IuItry) to eimuItaneouIIy~ both to the
necessary deg,.. of &CC1.nCY. Fwther, .... is NaIy no comp"ng ...-on tor chooIing this path:

• Using 59.94 and _ted ..... to IMintain compaIIbIIty NTSC MUOe is un.....ary tor
several NUOna. First. the ma;ortty of prime-time pogrammIng - the aowce tom which
HOTV might be epectec:I to draw ma.t heINIy tom put mill'" - is, by the GA twpOft'.
own admIaion, originally Ihat on tim, not NTSC video. SunIIy the 11M ofIta matertaI by
HDTV wi beet come t'om the 11M of the origIrIIII tim tDaIage. at the 24 or 30 Hz rnoct.
already Included In the GA pRipOUI. What NTSC video Ib'e In any but the
NTSC tarmat can 8ImpIy be~ II*» 30 or eo Hz HDTV by one IIiId out of
.-y 1000, 8Om8tt*1g which can be dane lit...ouIa orca. painIa In the orIgIMI which
wi not NIUIt In a .... ..-.et. RequIrIng 51.84 Hz hMmi.llon, and IUppClMdIy theNIcn
HOTV production lit thie Uther ... notdo..,wIIh the problem of the .... tranIIIIon
to eo Hz. '...-ad. It It men dIftIcuIt. as we coukt NMOnIIbIy tDCpeCt that In the
tubn we would &leo then a ..hie M:tM of 58.94 Hz HD1V maIIrtaIln addition to the
uisting NTSC stores.

• The UN of 59.94 Hz ae.o ... nat IImpIfy...HD1V Ne.... deIIgn or the diIpIay of
NTSC .............on HD1V..,..... (orw.---.• an""'" COI'MItIr ...dIng an
....... NTSC ...-.,...1M GA NPOtt. the HDTV.....wcU:I now be epectec:I to
....both the 24/80180......, of..."'_"',."",..84 - which cannot hIIp but
compIc:.aI the deIIgn.~ In the..of ...........Ig IMXUIIII .......~ a
aIngIe-famIy lOIutIon. GIwn the fIM:t that the HOTV Me'" mwt Incfude a large tame
buftlr and circUtry tor pertarmiltg epatlal and simple ,... conwniona, and much better
sofution WDUId be to simply &low the receiwr to f*tDrm the dek1t8r1acIng and teId
duplcation mentioned &bow. ConwneIy, a corwerter for the diapIay of H01V transmission.
on an NTSC receiver will ....ntiaIIy be the "front end- of an HOTV naceNw, and can therefore
reasonably be expected to perform a frame drop to display 60 Hz sowce at 59.94. (It must
already have the needed memory, etc., as it will have to handle the 24 and 30 (ps modes of
HOlV.) Actually, such a conversion may not be needed - the majority of current NTSC
receivers willlikety work quite well with HOlV converted to a 60.00~ NTSC-Iike signal.

• The GA report implies that HOlV receiver standards and computer display stanclards will
remain completed unrelated, owing to a supposed need for the HOlV receiver display to



Of*ate at a Nne rate which is some multiple of the current NTSC rate, and dw to the belief
that the comput« display industry does not haw any auiIabIe dIIpIay ItancI.-ds anyway.
Both of these are in..-or. Taking the latter trst: it is cert.inIy true that In the put. there were
no true standards in the computer-display industry, and the timings which were In u.. were
not selected for compatiblity or Interoperability. This Is rapk:Iy changing; the computer
IndUstry has recognized the need for compatible ItancWd tIminga, and has developed such
standards. The Video EIecb'onic8 Standard8 Aaaociation (VESA) Is a Industry group to which
I am e&.mmtIy HP's represent.a1iw, and I can ...... you that bmat and timing ltandards are
a wry Important aspect of that group's actiYItiea. In filet, a set of standards for .........
"*ted comput« display formats (640 X 480, 800 x800, 1024 x768, and 1280 x 1024) were
recenIIy dewIoped for 75.00 Hz rW:eah, apedtcaIy to addNa the need for display
standards which were Interoperable with uIating and eJePe*d t.Ibn video standards. One
might ...., argue that the approIdI being taken here - dtMIaping ltandards for a set of
_ted formats and rates - Is exactly what is needed In HON

SUing HOlV I1lC8iY8rs on integer multiples of the NTSC line rate Is unneceuary; as
diac41SMd above, there are atIw ways to IlChiew NTSC~ without tying the
receivw to this past standard. For trw ......operabMy. we might ......d propose that the
HOlV display standards be dewloped In coopendion wIh compuW-diaplay groups such
as VESA and similar groups tom atIw concerned 1nc:IuaIriea.

e The GA report also completely Ignores the iuue of~ of this propoeat .. a
wortc:Wde standard. SCnIy, if any of the .-gumenta rwgarcIIlg NTSC oompatIbMy are vaId,
they ... remain valid wtW'I conaIde(HIg the potentiII .... of such a standard In ....
e&.mmtIy using the 50 Hz PAL or SECAM alandarda. In keeping the 58.94 Hz rate famMy, the
GA has taken a major step away tom such wartdwIde acceptance.

2. The ChoIce of 8patItI1 Md s-r.... fonnat8

The GA report present a bewIderIng MaY of IpIdiIII and -mng options: the upectM 1280 x
720 and 1820 x 1080, plus 1440 x 1080 and 1728 x 880. AI but the 1280 x 720 format are being
00I'ISIdentd tar iniIi8I 2:1 ........ It Ia trw Ihat the"""llctan of the 1000+ line tarmat.
~Ig to this Nport. not yet been made.............. aspects of the tarmata being
00I'ISIdentd are of great concern:

e The 1440 x 1080 and 1728 x 880 tarmata ahouIc:t be UMCCep1llble tar .........
reuona. Firat. neither ofu.. lallmply to of..oIher two. while 1280 x720
and 1820x1080 havea..,UIIIbIe 2:8 ~. the""a...,. ratio of the
1440 x 1080 propoeatla non-..... and no comp"lg ,...,which would justify this
... ..ay tan u Interapegbay. BoIh of corne tan flllllMlhipa to the NT8C
tormat; 1728 x880 by doubling the Ine count. and 1_x1010 by doubling the number of
pix8Ia In the horizontal dimension tom a auppoeed 720 x 480 cIwIJzed wraIon of NTSC.
Neither of these features Is neceaary; .. cIacuaaed above,~ an~ multiple of
NTSC lnea Is not required, given the spatial conY8rIion capabiItIea which must alr8ady be a
part of any HOlV receiYer or convertor. Fwther, the 720 x 480 digitization of NTSC (on which
the 1440 format is based) is non-square, and represents. horizontal resolution which is
beyond the capability of broadcast NTSC. It would be better tom an interoperability point of
view to assume that NTSC is digitized as 640 x 480, which is square and which is already in
widespread use as a standard display format

• All of the > 1000 line formats are discussed in terms of their use in an intertaced scanning
mode at the time HOlV is first introduced. Interlaced operation is certainJy not desirable tom
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the 8tandpoint of maximizing interoperabiIit,.nd has no compeIing reuon which would
justify ewtn Ita initial UN. The arguments pntMnted In "\101' of Irdertaced tannaIs haw to do
with the ImpracIicdty of fuI-rate~ lean camera .nd dIIpIays. HowMIw, none of
these arguments justify the use of .n Intertaced transmission standard, .s follows.

An Intertaced transmlalon would supposedly allow • high-resolution, high-end receiver
which would de-Interlace the transmitted Image tor dlaplay. It Is also argued that the
Interlaced transmission would f*11'It a less expensive receiwr using Intertaced display.
However:

1. The Interlaced transmiulon has ALREADY gIwn up wrticaI resolution which cannot be
restored simply by deinterlaclng In the receIYer. In the case of an InWIaced receMr, the
eft8cIMa vertical resolution wiI be comparable to that obtained with the proposed 720-11ne
progressive-scan display, but with poorer motion rendition .nd the uauallm.tace artifacts.

2. Even if the ful1920 x 1080 rMOIution COUlD be restonKIln the recMw, thent wII be no
display capable of .deq.-.ly displaying the ..-uIIing ...... HortzoIaI SWMp rate ........
aside, thent simply Ian't going to be any tube ....... tor such dilplay In COfWUI1W

equipment. It lalmportant to note that In comparisons bet\1'Men proposed 720-1ine
progIWSIw~ -1000-1ne III11rt1lced receMrI, ... CRT and wteo ampIIter Is uaumed
.the ...,. tor each, .nd would not be capable of the U 1920 x 1080 NeDIuIion In .ny cae.
if .Iow-coat consumer Ne'." d••net, w. might COl pallllllty of. 72O-h
Int8ItIK=ed set; intertaced cIIpIay Is -.ya IImpIe to tom. progIWSIw
tnIMmIuIon, and auch • display.... be ..... lea than "'1000-1ne
Intertaced units proposed so tIr. A720-IMlIdIrIaced ,.,..would not. U 101M haw
claimed, haw any pIQbIeIM In d....wIh an NTSC tnIMmIuIon. AgaIn, gMIn ...
mematy, ••, which Is anac:ty NqURd of such • NO"" ..-pIon of NTSC at 2«) Idve
.... per IeId wiI be ....dIy achW..d by. 1.5:1 upcoIWII'IIon to ... 360-acIIw-1ne teIda
UMd In the Interlaced HOlV NC8Mr.

3. ifw..-ant that both ... aWMp ..... COlt and tube ...... could be IOIwdIimply by
thnMing enough rnonev at them (I am willig to canllc*1hIa••VERY high-end
...-.r), this would .. be upected to ,.,...... WIY ........of... market tor the
........ futIn - certU1Iy nat NUOft enough to thell_apeI1Ibay hit that
penniItIng irll8rtaced tranemiIIIon woukt". we aIIO nola that, at expected
diIpIIIy'" and viewing ......., the ..... quaIty of 1000+ ... display (if one
__......) would not be lIgIiIIcanIIy beaIr tIw'I that of. 720__ claplay.

4. Thant Is __ely. 1920 x 1080 x 24 -.n mode propoMd, and • 1280 x 720~
I,

acanned recehMr woukt haw to be capable of displaying tranamIaIona using this mode.
TheretonI, the ability to handle 1920 x 1080 Intormation Is alreaely. part of the system. I
have .....d no arguments which suggest that. c::IeiI'arIaced 1000-lne Interlaced
transmission, displayed on what we might I"MSOn8bIy expect tor a high-end consumer
tube,. going to look signilcantty beU. than 1920 x 1080 x 24 f8eding a 1280 x 720 x 60
progressiw-scan display. Of course, the hypothetical high-end proscan receiver might
reasonably be expected to be bought by the same peopte who are the market for laser
disc, etc., today - those who want high-quality movies. 1920 x 1080 at either 24 or 30 fps
with progressive scan would work very woeII with their 60 Hz (or even higherl) progressive
displays. and such a receiver would certainly be capable of handling the 1280 x 720 x 60
progressive transmission expected for sports and other motion-critical programming.



Arguments tor .n Intertaced tranamlalon format baed on the need tor Int8rtaced camera aN aIM)

in M'OI'. The GA report ........ that the HOlV receivw wII be capable of handling .. prapoMd
formats: this Impli•• that. tor. 720-line progI'8aM-ecan diIpIay, • 81mp1e. economicIII, and
etIIctIw method of delnteftacIng 8UCh • transnialon wII be Howwer, Ifsuch •
technique is ...... then It more prof*ty belongs at the point of program origination. prior to
encoding .nd transmission, In or_ to keep the CMraI syIIem coG down and to muimIze
pertormance. If deinterlacing cannot be IIiChMMId with high q.-IIty .t • 8utIcIentIy low cost tor 11M

In consumer receiwrs. then It most certainly belongs In the praducIon.. - not In the consumer
dl8play. In either case. the transmtuion standard remains Uy progI'8aM tor the best
inWopenIbiIity. and the task of the consumer recei\w/dilplay Is 8ImpIIed tor IoMrcost. There is
limply no justification whataoe'l8r tor the 11M of tnt.rIIldng In the transmtalon standard.

3. The Need for • Scalable Hlenln:hyof Fonnata and RatM

Many 1OUI'C8S. most notably the report tom the SMPTE Tak Force on~ Image AR:hItectans
(pubhhed In Sept. 1992). haw called tor the estabIiItIment of • hieran:hy of NIat8d tormata and
...... which would provide tor easy IC8Iing and COIW8nion among Is members. Adopting such •
lIrategy of considering the format .nd rate Nt...whale is. In my opinion......... to ml.ting the
pis of 1I'UroperabIity,~, and utenIibIity tor the HOlY 1tanc:IM:t. The GA proposal fIlh to
do this: not only aN the tormats and rates being conIidenId ot8n urnlat8d. but .... II the
ImpIodon that the initial HOlV lrIlnsmiltionl wIl 11M an "ItUrim- 1tIIndMI. to be law diIcarded In
fawr of the ultimate 1920 x 1080 x 60 goal. Thilil an umNlIIItic approtM)h. we IhouId .......
that the initial tran8mIaionI wiI be made U8ing • Nt of tormata and ...... which IS • part of an
O\WIIII hierarchy. and that they wit continue to be UNd..,.... the men dItIcuIt membera of that --
hieran:hy become practical to 11M. To cte.ign UIing the MIUII1ptIon of. temporary
"inIIrIm- ..oftormats does nothing to enhance lr*Iaperabay or~
compe..-ay. Indeed... not8d ..... this the......., more McuIt to deal
with. It taroee. MCOnd COI'WW'Iion to an 1tMdaId at date - ...
contIdenlbIe material may be 4IllJ**KI to haw been pIOducled UIing the "InterIm- atandIIrd. we·
IhouId ......".~ on an approach which Is baed on • campi'" hieran:hy, with a cIMr path
IhowIng how.. rnetnb.-. of that hierarchy can be InIroduced and UNd.

The • ..- hieraR:hy. bued on what we know of the GA propo" eo far. would IHm to be at
Ieut the taIIowing (d prograsiYeIy scanned):

24 ~I: 1280 x720. 1920 x 1080

3O~: 1280 x 720, 1920 x 1080

60~: 1280 x 720 only (untl1920 x 1080 prac:bI)..,
(I am dilappolrUd that 10 far. there hal been IItIIe dIIcu••lon of 1oMr-end tormats (..y. 840 x 360
or 854 x480. depending on whether or not the 3:2 .cdng of the MxJw Is kept). and/Or the option
tor tranlmitting even higher resolution still imagery .t reduced hme rates.)
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As I Mid at the beginning of this letter, I am encolftgec:l by many of the .... taken by the Grand
Alliance In thI. propouI, and fHI that ....... delnitaly conwrging to a truly~ HOW
8tanclard, one which wII ... wldupread use In many InduRiM aRUM:I the workI. But I would ask
that this panel and the Alliance carefully COMId8' .... 1uueI, and add..... them In a manner
consistent with developing the best possible standard tor .. concerned.

Sincerely,

Bob
U..-,nterface Hardware lab
Advanced Systems Div.
Hewlett-Packard Co.

cc: Mr. BMyBronson. HP laboratories

.,



Comments on Interoperability Aspects of the Grand Alliance HDTV System
Robert F. Sproull, VP & Fellow, representing Wayne E. Rosing, Exec. VP

Sun Microsystems Laboratories, Inc.
October 6, 1993

Interoperability of broadcast material with computers and workstations are most
strongly influenced by the following requirements:

1. An aU-digital implementation (PS-WP4 rec 1)
2. A well-designed layered communication architecture (PS-WP4 recs 2,4,5,8)
3. Compliance with international standards (PS-WP4 fee 10)
4. Progressive scan (PS-WP4 rec 3)
5. Square pixel aspect ratio (PS-WP4 rec 9)

With minor exceptions, the current GA proposal does an excellent job of meeting
these requirements.

Data type independence. The success of this broadcast standard over a long
period will require that the modulation and data transport layers be able to
support a wide variety of data carriage. In addition to transmitting motion
pictures, this broadcast standard will be used to transmit wholly different
information types such as high-resolution static images representing magazines
and newspapers; text data that is part of news feeds, consumer information,
government publications; and many others. 1beburgeoning Internet and
developing National Information Infrastructure exemplify the country's appetite
for data transport.

To acoommodate such a range of data types, the "packet type" field of the
transport layer is used to label each type uniquely. It is essential that the
assignment of packet types be administered so as to meet these diverse needs.
These assignments should be controlled by a standards group, distinct from
groups responsiblelor the format of the data types themselves.

While the method of administering packet type codes might appear unimportant,
it is vital to the aggressive evolution of broadcast material. Product development
cycles for digital decoders, algorithms, and eqt1ipment are short compared to
those for modulation and broadcast equipment. Suitably decoupling the
modulation and digital domains will permit rapid evolution of content and
services within the broadcast framework.



Comments From Gary Demos
FCC ATV Int.openibility Review Board Member
6 October 1993

Attachments: 8 Page List of Questions for GA.
CoopsraIIon BeMeen SMPTE and MPEG s,.... (UttlPacklMPEG-2 summaty)
MPEG-2 Transpotf Str8am MIIppIng and~ Layer FIelds forAnA
Use ofsdaptationjield_control resenIfld oods (UniPacklMPEG-2 mapping)

My Ma;or Concems:

Intertace is not interoperable.

59.94 and 60.0 Hz 818 problematic. when 70+ Hz is 18qlMred.

I don' bellew the 8S88ftion that 59.94160 Hz on 72I75I16'Hz diIpIay is acceptable.

We need a ntfeftInce f8SOIution for Cf88tion of N.""COl'" I suggest 1280 x 720 prog.

low latency is crtIicaf for N."'. interactive use. Only" AC leakcan provide this.

Other Concems:
Should .., CMNtay plene deftnftion be part of the ATV., m?
Should ..open" Md gr.pa I8nguIge (IIGe 8GM.) - ...1ed1Wt as pM of ATV?
MuIIIIcan .. an ...-cceptabIe requIntfneN for Should odJy be ...,.un uniIs.
Intendon of the transport stream. urMrut~••lCIft1tIaI.. and ATM needs testing

Suggestions:
The G.A. .ImIhoukS be n.- flexible In ...-=t11Io for mcMe8 (1.33. 1.85. 2.35).

By IocIdIIg down 1280 and 1920 as harIzanIIII ...~ • __ of wrtIcIII reeolutions.
UIIng ..... pbIeIs. can be.&.-d to eupport. vattIt of aspect ratio&.

1440 x 1010 IhouId be NpIeced WIIh 1280 x1_tDr~with 1280 x 720.
• • non 8qU8I8 pbceIs ... going to be UIId. .......10 1210 horIzonIBIls pI1IferrabIe

1820x1080 11I24 Hz Is apper.-IIy ......nowwIIh..GoA. system.

UIe ...tJI_ to.....from 1280 x720 to1_x1080.
. • l"llmlzlng 1280 x 720 decoding COla

• .....101.x720dIiII*)l8to ATV....
-enutng NoLL campeIIJIe PRJSII'I CIPIlIlIIV.~wIIh _NnC8.
• ......can «1hance pIctunt furtfw fAr.-o MIWIIc CIIbIe .,...1TI8.
- N8IduaIs can enhance picture for ovTR nl••• UIIng 5OMbI8I8econd.

A high resolution stilimage mode (like PhQto.CO) should be created and tested.

Conditional replenishment. Is association with alpha bfending shoutd be part of ATV.

The G.A. should evaluate UniPack as a uniwrsal packet header candidate, since its
definition is mostly worked out in the context of the the G.Al MPEG·2 transport

Synchronize nationally to the 8kHz ATMlSonet clock



Questions From Gary Demos
FCC ATV InteroperabHIty Review Soard Member

FCC ATV Interoperability Review, October 6,7 1993

Questions Eor The Grand AI''''CO

Computer Screen Text And Graphics Displ.y

1. How wouId)QIPfOPOIJ8fa"'"~.....dIta? SUCh dm is
I)picdyprrISJ8I'JIfIdon~....._ ..............Md.-a. SUCh dIIa is
I)'picaIytastBr4gnedMdIs,.tDIY~dA'am. -..1atrnIt..",. tun-IIIntJI/J oodrrIg.
AdobB PosIsctfIX (Im). AppI/IA"~ qulcIcDaw (1m), X...... (JoT lHrJ. orAlaaclOft
WA'JdcMs (1m) (forPC DOSJ. MtU1)Q1'" own.y,.". in IMI8D.rMhg dtNictI? 'so. how
tn8nYbit,.,. should beip8C"d(2or4)1 IInomwMy,."....,....,.,at the
S)Stem, wouId)OU put this /magIJ data of,.,and~thtoutIhyour~8IIIon 1IIgotIIhm1

2. Ifowd8y",.,.",. Sll8eted_ ths pfllentld tnDdII at.ending IeJd and IJflIPhics
overlays, how wouId)QIptopose that WP-2 test this cspBbiIity?

3. Ale 1M ",your.,... orCDUld,.,,...,,,,.,,,.
wIIh futfherlJf1Ol"~"'" millNCOI1MtJ".pa deIID1IbIId..(In
1J1 PollIa'"MdtJllw ,.".~dIfII",.....".,."........ to .....
HowCDUld enon; tIutInQ .."be hwKII«J. fhtJy .... to oceut1 HowMDuId WP..2 ...,
1M M1lfrrg 01wdr tIfIIPI*: and IIIJtt tept8lJelJIatJoiJII/ trnn8ts In the fJlW8r1Cl11 ofIItIticipaIBd
ltrpUmenfsandetrOfS1

4. wr.t........MI:Icld be lINd to det:ItM..,....1M ••• I1CIIfIon......

lotrnI1III*"'Idbe~"'~'.''':M'''''.'SIftIfM..FOC*dde,..oneor_.....,...••", Ill ,...t..If..1ICIfIo1MIJIdt1ll)'
....,......., PJ*tIP eaJ ~~~ ..",.
tIIiJI*'J...".,....,~,...., c:lllrT.,IAICI1 (tx8My
.............QMftDMmMtM:tl ~ Ao-"..,7PO..c...
(DTDJ ...SBAC.fJtlUId• ....,.._.A1V ""'''.'• • WOIJId••••"'" '.d....
.......mote"., IarmIIf.'-'p.tlb."...,.." WlllfI/flllJlD......
Md.....MtluItJ *'..,.,IIIIIfPeMIl0IIw1/flllJlD1

5. ..".,ytlII.".:t*'..,........."",,"'..-y.,.Paw1 MIttWOfM,.....,.....,........,.m=_•.~1 ••d......,.,..",.... ·
...........1atrIJIf~..b*• ....,.,..""..,....., MtIfM WF'.,f
...."",.......", MocMWP4""'.........,......,. -
.~ .

8. JIm~..lt1undet'antJa.trnM(J/"IIoMI(J/~~.,."" weMould" tors-o...........", ..,.....,...,. HtIIItdoyou 1IInk-.:h 3-D .
I/I'IIPhk:S wouldbe lnIegt_d ..., the MJvenotId ....'fsImpk:tute1 Haw rtIOUIdyou fVtPBCI to
tltf'POIf 3-D gnIphIcs, MId..,..bm8fs wocAd)':XI expect fa use? Is the data BI88
II/JPfrJIJrlIIte and suIficIent for this putpOS6?

7. If 3-D graphics wel8 to be used lor a backgrounds, and acJvanoed television were
to be ussd for fotegrounds, • tnItJsIMl8nCY (oralpha) chatIneI would be IfIqUited In order to
provide antJ.aI/ased matte edges. How would JIOUa~te sending a patfiaI image together with
a transparency channel for such a 3-D and advanced television hybrid moving image? Could there
be a mechanism for supporting multiple optional overlays using this technique (e.g. for maps). If
such an image compositing capability is feasible with the G.A. system. how should WP·2 go about
testing this capability?
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Flexibility Of System

1. Is the GAo .,-.m"""", /nt:JepIIndIInt of.......".,."."., within 1ImJIs?
What do you estimaIIIlhtI,.,. tilsuch fIeJdbIJIty In .......pMm'"'' ml{JN"'?

2. Should WP-2 ..., IhtJ limits of IIeJdbiIity 01 t8SOIuIJon and frams nile lor IhB GoA
system? How should WP-2/10'" petfotming such tests?

Reference System

1. Should ....be.1fIIetenoe display IhBt could be IJtItId to~-.
gtaphJcs. andotherinlQ8l1ll'SrW?

2. Should display hBwI thtJ IfISDIution 01 ,2S0 x 720? Woufd this be
sulflCitlnt lind suiIiIIbIe IlllJ<t'arII» lorIIIN1JtIonIIJ IdotmstJon Idrattut:tute (N.U)...?
(Such ...might IncIut1tI~ mtIdIcIntI. coI1IIboIBtNe MGrk, IIRtyI~__tIIIlc
teSeIJICh, etc.)

3. It taox 71lIJ...._ ...PfOI1'.,,.canand.,..,.pbtIIl ••,....diIPaY
for~ ....m.'. rW. wouldnat lie ·tOOtrIne1otmIiI,..Jr»beIII"'".pdIn
~ ,......,. 1 Woufdnot IhtJ ·,DtXrllnebmlt......Jr» be
ptOgI8SfIitIe scan. since at ,,*18SOIutlon wouldbe~1n#etItxJr» Ihe t280 x
720 reference?

•• HDwfllOUld..,,..~ willi Ihe dillplayqualtytllthelltJ,.,.. UMId to
COIntWlmWl¥'ON~1mBges. ,..MdIIfIIPhIt:a IorItrtMoptnbls uses?

Receiver.

1. MIlt,. tII G.A. CD'IC*nIIlg....aNIf'IIdb.Y.''''' ...
..~",.,,..,.. btI".. .CM-IIdI1 OoMIt......caetlJurden on
BWIY I8C8Iwr,Md"""PfOiMIIIII-coet1lICIMn1

2. .,ao._,.,..:~ to be.. , ...,.,...,••m~ would'be the
.....d ..G.A.••...,..IIm..;.ItJr ....,...,OfI'ao•.,.....
......,.,.,.,., ,........._..,,,...,,__OlII..... ,.,,..In«rler1or
..G.A. ~aarm.1Ir .""r..".,.••iWtIon ,aox720?

3. ...,..._MtJ".,.,....,..",.•• t............,.
po I ••nt In"-ATV"-.."..,.tJIJdd""'be~"'.ar,,? ..

•• FoI/ft•• 1."MtJlAW...... CN•••d...,., ,aox• .,...m.
do JIOCI....."" ."..NT8CwouItI,.. to zoom .lIdIrtll., ,.........
NTSC (TTVJ. and. fac:fortll, wing tIt1t'IM1lntettaced NTSC. In order to teed"...andgraphics
acoeptsbIy?

Resolution Scalability

1. Could your~ be MpBnded to include resolution scaJBbiIity in the
compressed format?

2.. It appealS thBll8CfJiver cost woukJ be optimized at 1280 x 720 if the 1280 x 720
ATV signal were to be decoded directly (without conversion from higher resolution formats).
Would this not be optimiZed if any higher resolution formats, such as 1920 x 1080, were coded as
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a tetJIdcaJ on lOp oJ 1280x 72D'1 WOc.*t not lite_I.quaIIyMdIcMwt costbeptfNitIIId 101'.
1280x 72O-cnIy dIIIpIay'1MATV..,Is...,.ptWS_at"'18SIOlIIIon. and IIBIfllidualIOI'
f 920 x 1080 (or otIwIrh/ghtIr1fIIIOIutIon) could 1M Ignoted.

3. WlllIINI~GoA. .".,.,.haWJ a higherptIotttypottJon of lite 1IatJIm".f~"i,

lilce the former ATRC andAT&TIZenIthJ1IfJI1CIAIs)? CocMJa I'fIdut»d t8SOIutlon bJrW1M
decoded from the higherprlotIty?

... 17M GoA. _1tdtaIIId that 1Iwy.."""''''dIn bttJng~ 10__
dsgtN wIltr MPEG-2 ttanIpoIt lindcampre.&n Haw .-.c:t the deIir8 by_10...
MPEG-2 for muItJIe NTSCct. ", one eNIz IMtttI1 bepon"10.,.... BMHzband
b8MwtJ both IM'EG4andATV", modi filion? WIMIf would be the pmptIItIonaI III
,.__-.:II a__ t:IJMMI? MtUrt5 AeIII••cmdbe wed1txAfPEG.2and 15
~beUI1tId ItxA71f. ....Ae CMd.,.,dlhe'MHzmodd.k'l (__
ECC)? Woutd Itbemote"""10 code c.npogrefS\. scan NTSC.BtU x 486_
panofalayeted ATVsign8( with 1WSCie's for' 1280x 120and 1920 x 1080~
enhancements?

5. WhItt Isyru d IhtI cost oJalflClllwlr loreech yeardutfng the neJtt
dtJcadtJ foryour fuJI advanDtJd isIotJ It1nM.t1

6. ZMIIh,..........,«JAeII••~t1IIW. tllMlzchMtWon'" ...
doI.t*tI data ,.,. .... to be aIoe.,.d101'.... 181ft WId"~ II...kiwi..... oouId
your.,..m1M expanded 10dItIrhigher~ btIyond lhelinll20 AIJItWc__Jt»tI
-...", fotmat? Should WP-2 ..., lhtIabWIytil..G.A. .,.stem 10oIItIrhlgher'--"" UIing
40 AfbIIsIMJc? Would IhII teet:IIuIItJn bIItItbe enMnotJdbyusinga ~,.,..,

7. HowIn.,..,.doJItXIIh/nIc.,..,..,.andpIOgt8S8"• ...ww1lIIYbe In
a88tIIW I8SOIctlion~

8. HowCOIM1'f/II.,...11'I 10-.d.oaIor..inllpllo.0l1I0I'''''''''
CouId Io,.""....,..",....,,.,.,,..,,.,,DfJfIId .., *-ItJ WP-2do to"""hItIh,.".,....
..... tIMIpottutling lite G.A. .,.,..,

T....ponl Rate

1. ..my.... I ""'''~G.A. .,.m.",.,."..M"""per
..-rtJImagtI-.am tiom".,.", ...72Hz .."dIp1IyOtlUld..... ,.
tNsoonecn

2. can,u.r.......,."......""" 1UHz. ""e:wtyow.,.."'".....mo. d.""" SE1MtJI..".2J l!m0ll~....,.",
...,.,..-., NUIt_be.."••• In " and,_ ht1w,.,..".,.....¥P....,·,..fIOIM,.~ IhIIIItx~ln".

.......,,1II8ItWrt1Ndt ...."."""".,.,.,.~,

3. If both 59.94 and tJO.o Hz .,. found 10 1M CMMOdaIbIe tor these I8ISOtJS, could
yourS}'St8m be adBpted 10 72 01' 75 Hz? Howbig oJ• rnodIficstJon would be requited and what
would be the expected performance?

... 1/~,.,.~wIltr COITfJUIBrdlsplays is dBtImtId to be cdJca/, can
these teI'/fJOtaI rate issues be tested with )QII'S}'St8m? How much time and effort might such
testing talee? can we plan for operating the G.A. system at 72 ns Hz in the WP-2 testing process
in older to verify operation at these reftesh rates.
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5. It~.., is. cost IIdvMrIage IR:lm IINnQ Ihe diIpI8y'" 1MM""""
multiple of the;""g.c.¢I* For..".,.. , ....,,.,.,.72Hz, "."..""........
rates of 72, 36. Mil 24 ".-.cond..1nIegraI (or 7S, 37.5, 2S}. u..of• ..".,
raMs....doubM U.d,.,."".. 8IdJ.24".".,....condlornMes
and 60 Hz IordilplaJ', ,.,..."..bullets 10__lor...,.,.""..,..,a' C'mIfIP.
Similarly. 1IItIads..miMrrlzlIdby IntegtaI ,.,..".,.... Woutct...btl. costMdpedoImanos
advantage by teStticting 11M ATVrat. to 24. 36. and 72, or25, 37.5and 75?

6. The IItmnI1 pre..... to h8WI A7VopMIf8 III5IJ.M Hz and 60.0 Hz,. coming
ptimIIIiIy from IIIOIItI WJoana-~and ,...1'0 .........~... n-hawt
ptimIIIiIy been bIoIdcJI.... MIhough Dthets ha....endotNdthese,..,.., sn. NTSC.
which is the soun::lIt 01",.,... ,.. k1w,--,.-anmedUn. .."",.,btIinII UMId ID..'"A7V
,..? 1In1maIionpltJlute"" wNtJh 24 ,.,...,. ..".. btw
In ._~Jgan.",....A7V,.,. .rnc. ,.011'".-...d high
ffISOIution mattHiIJIs. Is' fJIOPII' thai II»~ andDIIwInItItesI$ WJo"~ lor
59.94 and/or60.0 Hz cany tID much MIight that theyate precluding an objdtIe~ 01
72 or 7S Hz lIS Ihe IIfJI1IOI'daIe rate torA TV?

7. ZMIiIh dMa.....d 40~Ina 6MHZblind on CIIbI& Haw...,
shouId.....20Aera_.GMdbtl...rl z.nMr~d._d2Qlera_.DQIIdA7V
dNInneI8. Would _caml.ll1IIoft ofMIIMt»d~and1mptowId""..,,. ..
ant:1IIwI/PPIOPdIIItI U88 oflIe,..,dIWD .1CI .... lnd* ,.",.,....aft ClMa1 Woufct IhIs
bIIIItbe done byusing.""..,,.,.enMttt:Ing residual. MIl••~ etJhant:Ing
teSiduat?

Temporal Rate SCalability

1. CouJd the..d,.,.., ......MJI~.d~ trhIt:IJ III the G.A.
PI",rapqtJC~."'''...Jo ldllaJafWd......, ..., Fot...-.t1tMM8f, ..
Md 72Hz""''''''' ., ".....n'ntY.....dltJm.n
WhM ...~fhttt ...,~ .-tllIor""..,_ClDWIIIOn1
Ale I C"." conect",., ,.,....,

2. CM""...,.t.,. ~._..CD...........d .......
atdIJnnt""..,,.., .,., 11I.a......"*",.'**".,.,.,,. 'PD••III CD
fJIfNIt*". .....,,.",.,.,.,."....,.., ~mtJ18 CD ,....Uy...,..
ItMgept8sstJlatlon1

S. ShDuIdDtJtdMonel ,.,.,.,.",....................QIPIIJ""
IIIsted by WP-21

4. CMyouI.,•••"'....""",.CD""""""" __pet
.......tor,.,........, ..,.. WIMM _ .....
,...-.d~.,.-...J d".,..OfIW _ .......
1or24 bme,.-NDtJndml" rial_tor ,.". ,

5. WhIt11hIIIM will ,...,1024""" per.-oond",..".", The
",... toUntI d "''''11 did ftGt "* but,....only IfItJIIId 312 pcllldaMl embedded
In ",.8IgnaL ShouId"",.",.1fIIIOIuIIon at24".".PMMICOIJdbe tesfed In WP-21

Channel Capacity Scalability

1. During the IIB1Ct .." 10 twanIy )'8IIIS. tiber communication will ptovide bandWIdth
to homBs and officiis in the hundteds or thousands 01 megIIbits. The ptOpOIfIIIdadvancIId .
television fonnals USB approximately20 MbitsIsecond. How should capacity 01 hundreds or
thousands of megabits be best used? can you" S)'Stem easily scale to USB 40 or 80
Mbitslsecond? What fonnat parameters would you improve? Examples include widergamut
colorimetry and dynamic range (more bits perpixel), wide screen aspect ratios. higher resolution.
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motrJ soundchannels. h/ghMtlllrlpOl8l tBte. steteosoopic display,~ SCANWIS. plJtallBl
infonnation channels, etc.

2. Ifgrutty~dIt1I8Iatpdy....1O be .....tWln the~ CDUId)IUII
adjust )\1CM" system to use ...,.dlIfII ,., In 0tfIIIt10PfO'IId#I tnOfW ccnant m.gequ8/ly1

3. What should be IfIBIed In WP-2 with tegMJ to the G.A. SJISIem~QIPIbIity lor
utIlzIng «J MbItsIsec or for using""".IIJ"".between 20 IIIKJ «J AfI:1iIsIBtIoDn

Channel Interoperablllty

1. In the GoA. Pfq7C_' f"''''''''' wed .....a f84 by*'payload. How
would such packst~ be, .....d 10"'"p«JfDcoIa. A711 wIIIcIt..53bytepetD/fS ...
a 48~ payload? Howwould""ptIotflybe used ....ATM orothersuch .,.,..1 How
wouldpacket dropping orerrors btl handled?

2. What does 1M GoA. think DI the ptrJptJUJ 10 USB one"",.In eachA TAleel which
• t1MtItId Into 4 bits DIsequetIOII nutnIJer. 8 '*10 Iotma 12bit dJIIt:Gum rrIIh IhtIIhtfItI dhIK
ClIIIB, Md f bit loran ECCtJtJdtI bIodc tIIJf/? .",.~,.,.........dmpped,..,.,.,
the t:hIIcItMIm ldeirtlfltltsenOIfId"'" MIl ...ECC tJDde illig ...,..IowCOSldIood8I8lO
Ignote emxcorrection blocks.

3.
Blt8tlm1

Clock Synchronization

2. TMA7IMbIIt ,.. ,.iIe..,.__ ,*-*- WcUrI.
".....rJllllbleplanlOlDdc..AW dDdc,..,....'

S. llno.,.ldwalll "m",~htlwllU:ht1MMdquaay~dayou
• Ov ... tx".pIctute andtx.....,.....IfKIUItetl,••...."

4. Should WP..t...,.,.~ d .......ATV....In. ooIIIbcnIM ttatfc
"·Ib1'

s.. MPEG4MJ1CDr *d.DMHz dDdctor......
1U",*pbflllldrx*. .",.."'*..,.t d~ ,..bmI",..12O
,*",tlcc.:ftltn. 7J11r",..,.'*".._....III' ~ fIIhIdr
.....~,..,.andpqfl••tlM.... ....,,,,..pllnItKATVdDdc,..'

0... Encryption

1. Itmaybe .."""............ubv..In«*lOpt....
",.,.WId MJtJtJd ftrJm~ M1ItJutJIr..6t1WwIt»d .....tIionptfJ(JtM«J.,_msate btJIng tested In thePI"''''0/.,.emn, IhIIyate pae.etynotbtIIng IeItIIId In an
ent:tn*dom. Wh8t~."..,.. foryour.,...,.1J..do you favot1 How.......
such an aIgodthm to enotS In the dllt81 How would..emn a/fect the picture qu8Iitysinoe Ills
..emnoccur In the encrypted dIIt8 ."..,., How would II8MOdcs such as ATMnetModcs with
potential pscIcet reordering or dropping affect ent:tn*d data?

2. What should be tested in WP-2 with respect to encryption and data errors?

Latency
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1. MIny~..ofATVtNiI teqUite......we. The most etIiD8J facIorln
intfJl'lldiwl use ofATVwIIbtI"...uo..nd.,. In the tnt G.A.. /JI.JlrJfIIILbn, ...Me.,.d
that the AG-I.BMCIItJ...,..,..uo..ndd8IIIyof 1110 d a~ .....1M UN of I­
tnunes (as In MPEG IIIJd MPEG-2) ,...,Inan ent:Ut:HJnd dillyd ,/2MCOnd. AlIt these dMIy
times, as present6Cl previouslyby the GA, cotreet1

2. Isn't this a~ IorATV.,.,.",M:IIiIIIt:ILN Iorsuch applications.....,
conIetfJnCing, et*botaIitIfIMak. ...,-bIJs«Jgames. MId nNgiItk1tJ of IlIIrrliDtls1 If
so, isn't the need lor the ACLMIIca t:tIIk:aI trIqU/nImBnt?

3. Since the use ofI-ttames. In the st)Ife ofMPEG-2, is said to causea ,/2second
end-to-end delay, haw mudt mont deIIJy Is liddedby the use of8-ftames? Al8nY B-fratnes only
useful forcoding 24-frsme perSIIOOIId movies?

Interactive Two-Way Communication

1. CuI'rfn 18'8ririat1 dtIIlvety. tenesttial broadcast AldIe, IIIJdCIIbItJ Is
ptedominantIyone-waybtDIIcaIt. When fIJer.,.,..~HI) FJr», 1M) tMJYkrItnt:IMJ
communIcIIIion wIIbtIDome1M... HowWOIMyou bIISt"... of..1M)""01'krItnt:IMJ
comrtU1ication capabiIiIy tIIIIIh yt1UI'advanctKJ tellJvIsIon syst«n?

2 • What Is )QM'.......of",. cost DIM~MOdcIIfaIicln for
teltloonffll8nCing In youradvMtJtId IIJIMsb'I~OWN tII1dJ d #Ie nat ten}WIS?

Storage Media

1. How wouldyouptt1ptMe to Iomwt advMt»d1eJMrion......,.,.Md WdIIo
dille ,..,.d8ritw? WhIt wouldbtl....aIfet:tofmec:III emn? Howm1t1t"'"IotwMJand
Iut ,....,. be /n'JJletrtllltIIId? .

2. ,., 1*.,.,.• ....quIIIy ,.".,. ..
tIWc? Could~-....J .....fllm..,... 1/1A '0, ..«J, 6'Q, 01' ".--'tD
,.."....~?..7~..........., MtUd.,.,..IW1IduIII~.lIMbmit
be....11I lorpIfWIdIng INs

ContpNMlon Efficiency ExWI8IbUIty

1. ...,~ 'M~ 1IfIWI..I1I..dlglWHDTV
/III",.I'¥IJOliJ2 lI..,.." 1tM T.""., ,.,.--::e:.......,..,.,... ,...,,.. __.....,,,......... MtlaIIaItnG.v.
7l*1IWtd"...tDoonMIutltJr...,,.... ,...."._I1I 11fD...",.".,_._.", '......".,c..,. ",....,
.""",,....,...mby .,,..,,.. tlCItIJ "'.
ifmMdfII,. otwa.,ewncj Iw Me"'~UItW"CUNf1fIypteprJeadCGft\DfII.'an
technique?

2. Do you ~ c::tItJIln IfIOIIifIItVdIIpIa)e..be
ptOfJI'M1J11'IB to somtI dtIgIw1 How woddyou take IidvanIJIgs ofsuch pt'O(JfIIII'IIM

Use Of HeaderlDescrlptor

1. In the ptOpOIMKIadvtJnced television system, the packst and errorprotection
structute is such that these ate placedat the outermost I8)er. One goal of the helldeddellctlpr
is to help identify unknown dam streams. For this purpose, it was originallyconceived that the
headerldescriptor rhuJd be the OUIer-most layer. How couldyour system accommodate the
headerldescriptoras an outer-most layer? If you intend for the headerldescriptor to be an inner
layer, how would you propose that it serve its universal identifICation function for data stmams?
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2. The pIOI.)OMdatIfIMt»d I8IevIsIDn S)1Ifem ~nnar••lon of
pictute data In ".,....... 01...MIn. AudIo dIIM Mddill file dIM --1lIIYneed to
be almost en'OI'-he. The h,••~nut-.0". d without emn In Old«to
function propetIy. Redundant"........m.~mg, anda""""
transport headst'1I18~s1bIII met:IJMJ:fms. How I1IigM yourS)SIem I»tpIICt 10 suppott Ihe 1IfJOr­
free header interpl'f1lalion teqUitement?

3. In sorrw 01".,..,.... .,.",gtOUp#d_,..,.which..ptIodIIzsd. In d
ptOpOS/fls, the data contains tire .,.,.,. .,."..,.oIado, pIctute bt1gItIness. QJIor, matIon
WJCtOlS, data alUS, etc. How would .JIOU ptopose to use the he8derIdesctipt to Id«rtJfy each
such data sutrarea?

4. The UnlPadc unIwItsaI headerpmpouI to SMPTE ftom Apple hils been
develoPed to M)Ifc within the MPEG-21nn1po1t 1II)w. The IAPEG-2 tl8lfSPOd 1a)WIs being
consideIed for use by the GoA WcUd Ihe UnIPIICkunNetsaJpIJCket headerproposal thMIIote
be suitable for the header/descdpIoneeds 01 the GoA syst.",?

Resolution Hierarchy

1. The fotmIIt of lao JC 720 wIIUSIa ptOdclCfJon fotmat 01pedIaps 1312 JC 73tJ tQ

...... botderfor /matIe pta,•••• "'" A,.,...hI8IM:hy""" ,...".".~of
BtU JC4lI6 and tUB JC48S WOfMbe,.,."&fJGfI....., MtMt .....* ...
~1IJonhIIIran:Nes "..,.beM,.,."&fJGfIfAl. Doyou ,.,. III ,.••IW to lJuIIcIa «.fable
IfISduIJon 00I7fJI8SSIon""If:hy""~. 213"'1fIIaIlonshIp?

2. H. 213 ,..,,..,., Is0..-; 1280 JC 720 WfJdd be SIIlppfKJ up 10 thfIlIII1d
higherIfISOIuIIon of 11120 JC lOBO. AIw....~ to U6Ing this .H trIIIIIitJMhIp 0WIf'usinII-
413 .WIIIdIonship to 1106 JC fJ6O? .

3. , ..,.. thIIt 1.,x1'01a IIy....IU~to..loWltth/flh
".,.......Some...",.,.. I ..,..........,...."""......,,4«l .".
.-011440..not.",••., .,.,,,,,,,,,.,.,,,...180x .,......
MJUId.be~ IDCDl f_x .., ,4«Ix It*11 NMMlaBOx
'0lIO.-11 In IfIduDtIdDt»ttor,..,... rrNt:h Itt".,'" 720anti 1.0.""""""'"

... ~.."..,1IfIO,.,..,,.,.,,,,., ..,,,.....3012....
'. 'l»I, laJO. and..,....,......,...,.....,.., due 10..".".
,.1." Md~..Md n-t1a __ tIiIIt
.........,..,."".. COIt.- .,...1Jbbn 01720. rrh/dt 1401,
14ofQ, and 1120,..not4PDP1P'p lor".", Could youT.,..m..d 1440or
' ..........dto ....ot......__d ",,-,or'''' Squ8lwplxelawoulcl
"., 8tI8JC 1152and16S6x"• .....an.. lat1x 720.

S. n..,.."."tJIf'I,P"""'" PlOd"*" #oIrnIII8tor..A1VdWteuIJDn
DinIfs 01'1120 x ,oaJand ,atlx1al CIn you.....",. .......11CY~ ptOdutJIIrJn
iMnJIs IllderCOtrllldtnllon for faDx131. rrNt:h,..,....,.1Oamfor~...hg~
1312K 738), andptOductIon A:JnMts for 1920JC 1oiJtJ, wIiIch do notappear to M.WIII1JY"'1OOtn
for processing?

Resolution For Movies

1. Movies operate Bt 24 frames pet'second. can the highest resolution under
present consideration, 1920 x 1080, be supportedat this frame rate using the GA. system?

2. Since the largest overall refenue factor in television is the presentation of film
material. shouldn't the greatest attention in the selection of ATV be focused on performance and
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resolution at 24 ftames perSIf!JCOfKJ1 It appealS that onlyspotts 00Mng8 I8qUIIfIS the high«
frame rates.

3. Usng a tate d 24 fnImes persecond, Jae unhas lndicaIedthat"~
fHDPOSSd systemcan COtMJY InIotmatIon at I8SOIutIons &of' 10 2560 x 1440. M the G.A. system
retain this capabllty?

4. Hownu:h IWOiIfion MId fotmat IIsptICI nIIJo I8dJiiIy Is a..."" loT24 flame per
sscond movie maIetIBI? Could the G.A. system StJ'POIf2tU8 x 870 (2..35:1 aspect tBtJo). 2Otf8 x
1108 (1.85:1), and/or2048 x 1536 (1.33 :1)1

16:9 Aspect Ratio

1. Thete MW bBen many who haw pcintfld outpmbIems ClNtfldby the dJoice of
a 16:9 aspect ratio. TIIese pmbIems Include the absence d use In existing film ptOduction d this
aspect ratio, as wellas diftJcuIIies In constnIcIing digIIaI display citcUts which tal mote natInIyon
factor of tMO boundaries. Woofd yoursystem easIyBCCDmJOdate • change to a 2:1 aspect tatio1

2. If. 2:1 aspect" MW aIIemaIiveIys8lsCffld for ATv, what I8SOUions would
you fallOt'? Ate 1280 x 640. 1+10 x 720. 1536x 768, 1920 x 960. or2048 x 1024 among the
possible choices?

3. WocM'be eMs'" to ssndotfgInIII".,.".,., lis odginalaspect taIio. Md
require lhat the 1fIOIIMntI....,.".., thtJ bIanIdng d the botr1IIr....1 For.....
1.33.1.85, and2.35".,."., tItIOUId be.", lit ttwIse tJtfgIMIaspect RIb. WcxM' then be
poalWl fa hneal'adltyd IfICIIIIwKdlspIays In the matkIIt whJch sUppotta .".".d IIS(JtICt tatbs.
as chosen by the oonsumtIt'? .

4. If"'"BIf1IIt:t"'" in the IIanlsnr/lledIditIt1IJuItJd ImIII/II *""-'... fa be
UlI8d..wauId,,......t)...IttIIfa8I__or..........d ..m 'c"W'/ For
.."..Mould 1.&\ '.Md~",_""'a__hotIztlI*I""lfbI
fpethapa 1R80. 1820.or",orMtMMfIIy,.............,...fpethapa 120. or
1024}1 Is,~""'dfgWch:uIIy Is mrn"".".'Ihe hotIzDraI__ 1s ItI8ptconstant MIen
8f1I1OIIItW"..".apst:t,..,
....... With Interlace

1. HowwouldJGUP' II.FItnon-bMd-IImIIIIn.,.dIIII on......"",.,..:Y?
WouIlf..Image,..•• ''''Mbe",..t)..,MIl"""'" III which htJtfmtIW...........at
,.",fIIotwfour",., MtxM"be"by~""""Md(Jllll1laby.-=-dftN01 .

2. c........eoor1DBD",.,...fadllp1lylaJtlMIl1PJI1/*-""quill)'
.,..t)or..,...,. '8Dx m ,.AIlwJce1 Sb:re fIJIs""".,. cnIIJIy.1IhofMCOI1IId8MfIon
d .........bmItbe I1bentIDntId1

8. 1I)a11tad t) .....1Ite1nIetIIIt»d fotI'IWto'"~,..,. andbe
pIOgNSlI'-"."........ what fotmat wouId)OU.favot1 DOes the G.A. .." 1106x 960 or 1920x
1080 as ewrntuaIybsIng _sIbIIIat high frame tates using progressitIfI SCIIIt1

4. Thete..many who feel that horizontal resolutions such as 4096, 3072. 2048.
1536. 1024. 1280, and 640 Bt8 tn04St desInIbIe for digita, display systems due to the match
between these I8SOIutIons and digital chips and citCUits. There is theAJfote some sentiment that
teleWsion systems based upon the CCIR 601 horizontal resolution of 7'20. which Include 1408.
1440. and 1920. are not appropriate for many industries. Could your system's use of 1440 or
1408 be adjusted to either of the nearby values of 2048. 1536. or 1280? Square pixels would
yield 2048 x 1152aOO1536 x 864 as well as the familiar 1280 x 720.
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5. WIly Is....1»Ing0t1MldtMldIn". GA .,.., '280 1C 720 Isboth
ptOgI'SlSMt SCMMd.,..,..-h/t1I"."......... tlt'tplJff:I. Why 18 Ills not
OM¥*teIy~ tor".,..,. d tpOIfII, fIIIIrIch""'~ ftfIfId forhI(Jh"""""

6. .,.,. hIt1h~,. .llb".. lit,.x 1080 (ortJIhtK,..my
tfIfIOIuIJotJ). whIt:h fa at24"."..,..... n..... Ior,.pdbme,.,.
~ for spoIlS III acNstlfldby IIIIIng ,ao1C 120. MIllntIIId,. lhetetor 1920X 1080 (01
othBrIIIMtby 1'BSCJIIAJon) U6Int1~. Moe"", IIIIIIds MIlldlst. ofthe."stem.".,10 be
mtIt without the USB d II1J IntettaoBdformat?

(end)
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Cooperation beboeen SMPI'E and MPEC Systems

Apple Computer Is submitting 10 SMPTE a uni¥erul video header format
proposal called -UniPack- which is being distributed along with this
document. Ourgoal is nat to try convince MPBG-2 10 adopt Ihis video formal
Our primacy goal is to propose UniPack as an example of a more flexiblel

feature-rich data format that meets the Ions...-m goals of the SMPTE header'
work. Once aU of the SMPTE proposals have been rec::onciledl ~ hope Chat the
result will indeed be a data syntax that. while being more comp1ex1 will
provide a larger feature set.

Howeve(. we don1t think of a SMPTE univenal header format necessarily as a
mutually exclusive alternative to the MPEG-2 transport layer (althou. It can
be used in that way). Our reason for br.... this work directly to the attention
to MPEG-2 is that we believe it may be fN*ible lor a universal header 10
coexist with an MPEC-2 transport. Such a Ib'Rm would thetefore be .-dable
by both a dedicated MPEC player and by a SMPI'E-tawy one. MPEC-2 Sb8m
would benefit by being able to use the SMPTE headers. The purpose of this
document is to describe how the two formats mi&ht mexist, and to sugesthow
MPEG-2 might best provide hooks for useofsuch a head«

We welClalnea»mments on both UnIPackMelonhow aSMPTE unlversal header
might coexist with the MPEG2 transport lay«

A UniPac:k "aJIOUPoIlU«lfrl, weralcl«ennt
types of All pKbtIlndudea field. AD CIDfte.In.
I-.cIer that lcllndliellhe padrA!t~ inIonMIIon t aocompanIeIaU
a-den 01 that type.Mel. c:hecbum. Some ClDnIain • -diNCIIOIY" (see
below) that pcecede • payload. Molt ClDnIafft a pa)'Ioad. All 01 these
data ttntctures~ diredDries, paymds) aN quadword aligned.

The nalUIe of au data hems In UniPadt IIIcIenIIfted by • 6t-bit identifier that
dencMllheltllndaad that'. beIn& used. For.....-- the IcIentIfier~
declare that the operative ...... body Is ISO, Mel within tha~ MPEG" and
.... within that. MPEC-2.ideo. Siml~ the Idetlfler might declare
ANSI, Mel within tha~ App~ and thin wilhin Ihat" MY format that Apple
cboo•• to support These 6'-bit ideMifiers do not need to be transmitted
repeatedly- they can be -defaulted- - Of inferred - from previous declarations
within that channel. UniPack channels correpond roughly 10 MPEC programs.
kl this way, the meaning of identifiers within UniPack can be tailored to
support a wide variety of uses, and can be so def'tned by registen!d users of the
standard. .

Some packets contain directories. These define a map of what sorts of data are
contained in the packet's payload. This mapping then permits the stream to
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matdt paylaed Inlonnation with .-ociII1Ild 1Ud\ at.-.or aM'NCtion or
~Wormation. For example, , emir Pft*C'Id CDde
could bedownloeded. In......, Ihe 01 pnwIdeI the
poaIbHty of aoc••tng a wide variety of and.,... that are
I'iprouIIy and 10 can be .............., ed Apple beIie¥. that
any system the SMPlE held« IhouId be llmillld oaIy by Nnlware and
softwale. and not by the flexibilty of the bltstream lpecification.

"
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