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ADVANCED TELEVISION
TEST CENTER, INC.

APPENDIX IX

SSWP2-0646
18 JAR 91

1330 BRADDOCK PLACE SUITE 200 ALEXANDRIA, VIRGINIA 22314·1650
703/739·3850 FAX 7031739·3230

January 18, 1991

Mr. Mark Richer
Chairman, SS/WP-2
c/o PBS
1320 Braddock Place
Alexandria, Virginia 22314

Dear Mark:

With the increased emphasis upon all-digital solutions to ATV
transmission, and as many as four out of five Simulcast systems all-digital,
several substantial issues arise affecting the Test Procedures Plan, the work of
the laboratories, and the daily sched ule for testing. These are identified below
with recommended changes to the Test Plan where appropriate, as well as the
impact on the laboratories' plans.

We recommend that SS/WP-2 can take action to address these matters at
the meeting of January 18.

1. Effect of Hysteresis on rower level Defemination and Threshold of
Visibility/Point of Unusability Procedures

Digital TV systems are expected to exhibit hysteresis between the C/N at
which the receiver can acquire (synchronize to) the signal and a lower value of
C/N below which reception ceases (loss of synchronization). The difference
between these two C/N levels is the noise hysteresis of the system.

Among the first steps in testing a Simulcast ATV system is
determination of the power levels at which the robustness of the system will be
tested. A "Weak" level is found experimentally, and two higher levels are
calculated with respect to the Weak Level. Section 19.2.3 specifies the procedure
for finding the Weak signal level, which is the noise threshold. Starting at a
level at which noise-free reception is obtained, the signal power is reduced until
reception is impaired. If the system under test does not have noise hysteresis,
then the direction from which this threshold is approached will not matter.
Given hysteresis, however, the threshold determined in the specified manner
may be below the level at which reception would commence if the procedure
were begun from the opposite direction. The attached figure shows a
hypothetical hysteresis curve, indicating the different C/N levels at which
signal acquisition and loss of lock occur. It is important that the hi&her of the
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atpalacqullltlon IftClloss of lock occur. It is important that the biIbIr of the
two sipallevels be the "Weak't level to be reported from this procedure.
Obviously, a level that is below the acquisition threshold is useless in
subsequent testing.

We recommend that the procedure of Section 19.2.3 be .mend~ to
specify that, in the event hysteresis is found, the hilher of the two levell Cl.e.,
the level correspondinl to signal acquisition) be reported II the "Weak" sip.1
level. The magnitude of the hysteresis also should be reported for the record.
The hysteresis i. of Interest since, once the receiver hu acquired a weak desired
sipal, the level of that desired signal may fade.

Hysteresis is also a factor in procedures that involve expert
determination of Threshold ot Visibillty (TOV) and Point of Unusability (POU).
In particular, it is Important that the POU be approached from a level of
impairment sufficiently high that the receivcr cannot acquir. the silnal. Then
the reported POU would be the level at which .cqui.llion first occurs, provided
that the experts deem the r«eption "usable" at that level. Otherwise, the lOU
would be the sllptly lower impairment level at which reception just becomes
usable. The TOV would be the lcvel beyond which no further improvement in
reception occurs as the impairment level Is decreuect If the reported TOV and
POU are conv@rged upon itltanvely, approaching them alternately from each
direction, then Clre musl b@ taken that the reported levels are within the ranle
between .the acqUisition threshold and the level at which no further
improvement in reception occurs (i.e., that lhe reported levels are not between
the acquisition threshold and the level at which there is lou of lock),

It may be desired to add the hysteresis as a third datum, besides '7OV"
and "t'OU,·t to be reported for each impairment and interference tesl. The
hysteresis would be of interest since the desired sipal may fade or the
Interferinl signal mlY increase as reception is taking place. Un an extreme caM,
an interfering ATV ugnal might increl. to a level at which It would "capture"
the receiver, as in PM nception. In our testing, such an occurrence of capture
would be difficult to detect since both ATV siplls are modulated identically.)
While we are raisins this issue for consideration by SS/WIJ·2, we cannot
commit to proViding this additional data routinely, lor ntery tat, sinew the
additional testing time required to confirm and record the magnitude of the
hysteresis Is unknown.

It should be noted that the time required tor signal acquisition to o«ur at
hilh impairment levels may be substantially lonp than the acquisition time
with little impairment. The proc.ldure for determining the acquisition
threshold must specify a maximum time to be allowed. This specification
should tlk@ into account tM l~ngth of time a consumer would wait for a
receiver to Icqulre I new signal when the channel Is chanlcd. We recommend
that SS/WP·2 request thal SS/WP·l d.termine the approximate acquisition
threshold and acquisition tim. for each system. In the absence of Suiclance from

2
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SS/WP·2, the teltinS laboratory will nerd.. its discretion as to waitinl time lor
acquJattton. Inasmum u the acquisition threshold is equivalent to the POll, a.
explained in an earlier paragr.ph, we recommend that the procedure for
finding reu for a digital syslem having hysteresi, b. I' follows:

Begin with the undesired signal at a level too high for acquisition to.
occur (the "starting" level for this procedure). Switch the auenuator to
the first undesired level to be tried. Wait for a predetermined time. At
the end of this time, the expert observers declare whether acqulaition has
occurred. If not, then return the attenualor to the starting level. Then
switch the attenuator to the next level to be tried. Continue until the
level is reached at which the experts observe that acqUisitiOn occun
within the alJowed time. This level is the tepor~d acquisition level.

2. Effttd of "Quasi.hi-atabl." Ptrform.nc. on "natol Proc.dura

Analog systems show variation in performance with varyinllevel. ~f
transmission impairment and interference over a wide ranse, at leat 20 dB.
Ollital systems may show v.riation over a very sman ranse between the silnal
acquisition threshold and a level, only a few dB away, beyond which there is no
further imProvement in reception. Such performance may be calJed "bi-stable."
It is Ukely that this range will be sma))., than the expected variatioft in sipal
level, especially in the oUler reaches o( the service area. There is little point in
makins r~tins tapes and conducting noneexpert subjective tests over such a
small range of levels. Instead, the results of the unginK procedure should be
reported as "Expert Obsf.rvalion and Comment" only.

We recommend that the Test Plan permit this'simplification when small
Tanps are found. Guidance should be! sought from PS/WP-3 IS to an
appropriate specification for "sman", taking into account the field strensth
variatioftJ likely to be cneountered in practice. In the absence 01 such guidance,
the testing laboratory wnJ exerciS4i its discretion as to the appropriate method to
be used.

3. Effect Of CJynncI Eqyalizer Ch'racttri.tica 00 Myltip,tb and MuJti",,,
NmNO,ctloD tCluna

Ollital systems incorpor.te adaptive channel equalizers, which function
as group-delay correctors and ghost cancellers. These equalizers may be able to
remove the eflects of weak renediens, but they may be unable to cope with
strong reflections. Strong, close-in echo can ari~ from the poor VSWR 01 the
ATV receiver or summation of multiple microrefiections in the cable
distribution plant. Adaptive equalizers may also exhibit hysteresis. Therefore,
the COJ;)cems expressed In Paragraph 3, above, with resard to the diNCtiONJity of
approach in finding lOV and POU, also apply to the multlpath and multiple-

"---' microreflection procedures. Specifically, the maximum echo amplitude (at a
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liven deJay) for which the systmt can correct should be approached (rom. hiSh
amplitude of echo, beyond the correction range.

We recommend that this tutoriallmendment be made to the Tat Plan.

4. Pgwtr Mwu!IID,nt fgr SmieY' lJItanl .

The reviMd procedure (or determininl the "Weak" sipallevel for
Slmulcut systems, which wa. approved by SS/WP·2 on 12/3/90, spedfi. that
the "most sensitive picture" be used. It is likely that the aU-digital systems will
have constant, time-Invariant, radiated power, which will be independent of
Picture content, motion, color, etc.

It is important that SS/Wp·l verity this assumption for e.ch 01 the all
dilital systems IS soon as possible. If valid, It would permit slmpUftcatlon of
the procedure for those systems, since the exerdse of findinl the "most
sensitive picture" would be unnecess.ry.

In addition to the specific concerns raised in the above p.r.....phl, we
would like to express 'Ieneral concern reprdinl.lI-dilital s)'stems. Since an
appropriate test methodology rna)' vary sjanificanll)' (rom one system to the
next, the concept of "system-specific" testinl should recclve increued emphasis.
From what we already know about such systems but, more importantly, becauH
of what we slm1:l know about them, we doubt seriously that the one day
reserved Cor system-sp«iClc tests will be adequate. There is no other time
.van.ble durinl the test slot unless some of the other tests can b. dropped or
greatly simplified on a system-specific basil. We urge that guidance be prOvided
to the laboratoria by SS/WP·2 and by the SS/wp·l Analysis Task Force.

In conclusion, we would like to emphasize a point that we have made on
MYeral previous occasions. Until we have conducted dry runs of our facUities
and of the .pproved test procedures, the test I.boratoria cannot commit to
conducting an of those procedures within the time allOWed. As we enter the
dry-Nn phase of our preparations for tatina, we will advise SS/WP-2 of any
recommended or necessary changes to the approved procedures in order to
.chieve our mutual goals.

Sincerely,

-rf.~C R
Chari W. Rhodes
Chief SCientist
ATTC

4

~~-BrI.n ..
Di lor, Advanced Television Tatlni
CableLabi
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ZINITM ILIC'TIIOIIQ CORPORATION: 1000 MILWAUKEE AVENUE: GLENVIEW. ILLINOIS 60025·2493 !.
I

Mr. Mark Richer
Chairman SS/WP-2
PBS
1320 Braddock Place
Alexandria, Virginia 22314

January 14, 1991

WAYNaC.LU,,"OW SSWP2-0623
EXECUTIVE OIFiECTOFI
ELECTFIONIC SVsrEMS "'&0 15 JAN 91
ANO ENGINEERING SERVICES
.7011 391-7673
TELEX 25-4391
FAX. (7061391-8555. 7265

RE: The Need To Be Able To Change ATV Test Procedures

Dear Mark:

Confirming a recent telephone conversation, we need to take what
ever steps are necessary to assure completeness of the testing proce
dures to be used by the various ATV testing labs. It needs to be
understood by all, that as the proponents begin to bring actual func
tional hardware to life, we all will learn concepts which have not
been apparent in the past. As I believe it was Bernie Dayton that
mentioned at a past Systems Subcommittee meeting, we are not dealing
with product developments but rather with R&D efforts. This is par
ticularly true in the area of all-digital HDTV systems as now pro
posed. Dr. Ca~nes of Sarnoff mentioned at the recent proponents
meeting that he too saw the need of including testing procedures that
were appropriate, and perhaps, unique, to all digital systems.

The purpose. of this correspondence is twofold. First, to under
score the need for maintaining flexibility relative to test proce
dures. Again, a good example (but not the only example) is the emer
gence of all-digital systems.

The second purpose is to specifically request changes in the test
procedures. to ..include the new attributes which were added by PS/WP-1
and PS/WP-2 at their October 8, 1990 meeting. These attributes,
specifically 1.4.1 and 1.4.2, relate to artifacts associated with
motion detection and, most importantly, with additive noise source
materials.

Especially with respect to
materials, Zenith (and others
action by PS/WP-1and PS/WP-2.
The other supporting letters
minutes (not enclosed herein) .

the need for incorporating noisy source
including NBC and CBS) supported such

The Zenith letter is enclosed hereto.
were attached to the October 8, 1990
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Mr. Mark Richer
January 14, 1991
Page - 2 -

In the way of background for the need to test with noisy sources,
we enclose two documents which were submitted to PS/WP-6 relative to
their need to utilize cameras with equal noise performance during the
production of the subjective source material. These documents au
thored by Professor Jae Lim of MIT and Dr. Arun Netravali of AT&T Bell
Labs, provide a background for compression considerations when less
than an ideal source environment exists.

Specifically, Zenith is requesting the following:

(1) Tests be added to the existing test procedures which
include attributes 1.4.1 and 1.4.2 of the list provided
by PS/WP-1 and PS/WP-2; and

(2) that this letter and its enclosures be shared with all
members of SS/WP-2 and become part of the official
record.

We thank you in advance for your consideration.

Sincerely,
/

", I

/-: - ./'"-/' ':!"

weLle

Enclosures

cc: B. Dayton
I. Dorros
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M ASS A C H USB T T SIN S TIT UTE OF T B C H N 0 LOG Y
CAM',IDGt. fI l I J 9

Do~.mb'f 28, 1;90

Cra.il K. Tanner, Chainna.n
Workinl Pa.rty 6 of the
Planning Subcommittee of the
FCC Advisory Committee
c/o Cabl. Televialoa Laboratories, lAC.

10&0' Walnut Street, Suite 500
Doulder, CO 80302

Dear Mr. Ta.4nv,

I am writing this latter conc.rniug the SOUl'ce material to be u.td for ATTC testiul. Siuce
r did uoe attend WP·6 meetings, thj~ letter i. baaed ou the minutOi of Wp·6 m"tinl•.

The ATTC testing is intended to provide the best delivery s>·~tem for the futuro HDTV in
the Unitod Statol. Thl,lrc:!ore it il important to Uau: the source ma.terial which best serves
the intended purpn~r.. r have the following comments concerning the source material.

1. The cha.ra.cteristics of a. camera. system tha.t a.ffect the (l'la:ity of the soutce materill.l
can be classified into two classes. The first dus involves the characteristics that a.re an
integral pMt of the delivery system, Exa.mples of thi. cla.c;! include progrcllive scan
lling/interliL(;"~ scanning, the llumber of Hnes, the number of picture elellumts/line,
4!t~. Th4!IC choit". ~l'tl cOllsdously luade by the! system designer to ma:<imize thl.:
quality of the video thlit can be transmitted witWn a. G ),tHI chamlel. Ollce the
HDTV sta.ndard is dctermintad, ChIlO chara.cteri~tica do not ch.ugc and futu~ calU
era improvement. will not a.ffect them. If it s)lstem dMigner has developed a. wa.y to
tra.nllmit 4000 linea within a 6 MHz channel, for eJCM1ple, the source ma.terial tha.t hu
4000 Un...hould be provid~d to the ~xt{'ut CU1Tcnt technologj' allows. The different!:
in the quality of tho SOU1'ce materiltl that results from the duigner's consciou8 choice
.hould be refl.:ted in the lource ma.terial used,

The second dasa invol....es the camera charucteriitici that a.ro not lLU integral pa.rt of
the delivery system, Examples of this dass include the noise Itt,,.eI , ca.mel'lL sensitivity,
etc. Thesu charllc~cristk!\ a.re not rho.'S(m by elle I)'steln designer. Tn faet. even)' system
designer wishes to have the least lcv~l of nnise a.nd the maximum camen. sensith'ity
to ma..'chnize the quaJity of the vi~co that can be transmitted within a 6 MHz chllnnel.
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Thil second c1ua of tharacteristics will improve over cjme and does not affect the
HDTV standud. In generating the source m&terial this second elUI or characteristics
hlol to be nl&de u e<ll1aJ ... possible to the extent tba.t they a.trClct tho quality of the
80urce material.

2. According to Zenith Corporation, the noise characteristics of che BTSca.mora. are
lignifica.ntly wors. th&n the new SONY camera. If chi. il tru., it i. my opinion tha.t
extreme care should be exercised in using these two different camoru to genen.te the
S011rce material.

Video encoding mt!thndll mll~d hy ~nT, Gltneral Inlltrument, a.nd Zenith Corporation
rely very heavily on pa.rticular types of temporal (frame-to-frame) and spatial corre
lation that IJ'C present in typical video ma.terial. Tho noile typically hu very little
temporal or sp&tial correlH.tion. Even when there ia some, the cbaracteri.ticl arc tIllite
different from those eXl)loi ted in the video compression method.. As , re.ult,thclc
video compression methods waste significant h"'ndwitltb in encoding the noile in the
noisy source matel'ial.

The delivery system that uses the so~rce ma.teI"ili! originittp.d fr('lm thr. BTS camflra,
therefore, will be at a clea.r disadvantage rela.tive to Il. system tha.t uses the lource
material origina.ted from the new SOXY Ca.men. A consequence of this ma.y be tha.t
we choose an inferior delivery s)'stem as the HDI'V Sta.nda.rd. Thi. dea-fly is not in
the belt intereat of the United StatOl.

Sued on the abov',·it is my opinion that the illcQlln.llt)' duo to tho camera. nois. chara.'tel··
lsck" should be 9liminated in genera.ting the sour,c: matQri&1.

Thank you for yO\U conaidC!ra.tion.

Sincerely, ~l---

. Lim
Pro sor of Electrical Engineel"ing
Dil"(~e r of Adv&nced Television
Research Program

2
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Mr. Crail Tanner
ChairmlD. P51\\'P-6
c/o CabloLabs
1050 Walnut SaMe
Boulder. Colorado 80302

SOQ Me.,.tl." Aw.".'
~OO'" Jo-.ce
Mw"ly"" "4,J 079~.·cO'O
2C' sa2·.~ 3~

December 3], 1990

Dear Crai,:

I have recently leamed tlIlt input sequences with dif'terent amount of noise milht set
used to teSt the compression al,oritr.ms used by different HDTV proponents. I believe
that this woul.1 result in a biased comparison as I hive explained in the attIChe~ note.
Please let ale know if !urtht: ela!>oration is requirecl. It there is. I will be happy co do so.

Sincerely.

--- ---.
. -~ .. -- -- -... - --_. - .. - ..
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Source Noise and Compression

Several scheme, are beina propose~ fOt compression of the Hiah
Definition Television ·Sianl! (HDTV). It is anticipated that the
uncompressed HDTV sianal will aenerate between '00 Mbits/se" to
900 Mbits/sec dependin, on the scannin, formlt employed. This
will hive to be compressed to approximately 1~ Mbits/.ec to 20
Mbits/sec for terrestrial broadcastina within the 6 MHz bandwidth.
The compreSiion systems developed by different proponents employ
a variety of techniques. These techniques are hiahl)' adaptiv., and
their performance depends upon the characteristic. of the pictures,
such as the type of correlations (spatial, temporal, amplitude t ... )

present. perceptually sianificant detail in the imales and the
characteristics of noise within a television frame and (rom frame to
frame. In order to make a fair comparilon between the different
scheme., it is important to keep constant as man)' p,ram.~er. of the
input sequences as possible: i.e., each scheme should be telted in IS

similar an environment as pQssible. On. of the important
components of the environment is the noise in the input source
material.

Compared to the video coding Cor other applications such IS video.
conferencina. codina of the HDTV sianal ha. to be extremely hilh
quality: almost transparent with the codin. artifacts below the
threshold of perceptual visibility for a larae class of pictures typical
of what may be used for entertainment, neWI, live SpOtlit and other
applications. Por such a hiah quality coding, noise in the source
material can bial the results quite substantially. since to maintain
blah quaUty one may end up codin. noise because distin,uishin,
noise (rom the real detail in tmales is extremely difficult even for
the human eye. If the compression scheme is thoulht of al a
collection of properly inteitated techniGue.s from a baa of techniques,
then it is required to understand the effecl of noise on each of the
techniques e~plo1ed. While the set of techniques is very llt.e t it
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appelt' tIla, the tollowin, techniques Ir' used by most of lhe
propon.nu.

a) .Motion Estimation
Here noise in the sour~. material can result in wrona

matches to .ive erroneous motion veetora resultinl in 1araer motion
compensated prediction errors. This will reduce the quality of coded
pictures and will also cause increase in bits required to transmit the
motion vectors.

b) Transform Codina of Motion Compensated Prediction Error
Much of the source noise ia usually hiah frequency Ind,

therefore, it will corrupt most of the higher order coefficients. It will
increase the variance of these coefficients requirin. th.m to b.
transmitted more often. This will decrease the picture quallty for a
aiven bit rat•.

~) Adaptive Q'Jant1zation and Selection of Transforrn Coefficients.
Here. a 1araer number of coefficientS will I.t selected for

transmission, and if this raises the instantaneous bit tate toO much, it
will cause coarser quantization of coefficient' givina poorer quality
pictures.

Al I rouah measure of whit source noise can do. consider
uniformly distributed noise in the ran,. [O.A]. The temporal
difCerencinl (due to motion compensation) will increase the rlnle to
(-A. +A). Assume that the noise affects only p~ of the transform
coefficienl'. If a 'L' bit quantizet is used, then the smallest
quantizatioft level for the ranle [-A, A] is 2*L (2A), and in this case,
the noise will contribute (2 l ..p)" additional bits. As a representative
example. if the smaJJest quantization level is 11255 (on an 8 bit
scale) and the noise is uniformly distributed in [0,2], then (or a p.5~,

we have an additional 1/10 bits/pixel due to noise. If the pixel flte

is about 60Mphtels/sec, then the noise will consume 6.0Mbit/sec.,
which is a silnificant fraction of the total allowable bit rate of around
15 Mbits/sec. This can cause serious delrtdltion in the picture.
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To evaluate the impact of the .ource noise experimentally.
pictures w.re coded with IftificdaUy inserted noile in the oriaina!
(noise free) pictures. This noise Wit uniformly diatributed in the
ranlo [0. Al. A btina a contto)Jable paramet.t. Several values ot A
were tried. In each case. comparisons were mad. between the
ofilinal picture, coded-orilinll picture and the coded, nohe
corrupted picture. Difference between the coded pictures with and
without noise was quite visible even when the parameter AWls 1
(out of a scale 0-255). This difference wa. comparable to the
difference between the uncoded pictures with and without noise.
Photographs are not provided since the process of photoaraphy
introduces its own artifacts. However. a demonstration can. be
arranaed to view these pictures on the display system.

It is difficult to quartitativeJy estimate the impact of source nois.
on different codin, alaorithms. However, it is clear tha, the impact i.
substantial and therefore. fair comparison can be made if every
effort is made to keep the source noise constant.

Arun N. Necravali
AT&T Bell Laboratories
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'-' VIA PAX
October I, 1990

Renville McMann, Chairaan
c/o Alan God})er
NBC
30 Rocketeller Plaza
New York, N.Y., 10112
FAX: (212) 581-6617

Oear Ren,

PS/WPl
I

. We regret that Zenith cannot .end a representative to the
cOmbined PS/WPl , PS/WP2 meeting today in New York. The work and
contribution ot your group is vital for the selection ot the best
ATV .ystem for the u.s.

According to the draft agenda sent out with today's m.eting
notic., you will be con.idering the addition ot attribute. which
de.cribe the effects ot preproce.sing and source noi.e on input
signals to ATV .yst.... We are .ending you this letter to ex
pr••• zenith's support tor testing ATV .y~..s using both pre
processed imag•• and images with .ourge noise.

Preprocessing has become a common and important tool in
televi.ion production. Inserts,' special effect., editing, cuts,
fad•• , ate., truly enhance the viewing experience of the pUblic.
Since the.e technique. can r.sult in seen•• ~hich are not found
naturallYI it is totally possibla that they may trigger artifacts
from an ATV syste. which might otherwise go undetected. ATV
syste.s are gen.ral~y nonlinear .yst••• which can react in sur-
prising ways to unusual inputs. .

The nonlin.ar proc.s.ing ot ATV syst... can also r.spond in
unusual ways to noisy inputs. T~ test this attribute, a single
input s19nal should ba t ••ted with various de9r••• at additive
noise and ~he results observed tor the nature of a system's
degradation.

We urge that your .eeting com. to the sa.. conclusions and
~equ.st that Zenith'. opinion in this .atter become a part the
record tor your .eeting today.

Sincerely,
J<...-M JIG,...
Ronald Lea

ce: C. Eiler. - C. Seuer - W. Luplow
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To: Mark Richer
Chainnan SS/WP2
c/o PBS
1320 Braddock Place
Alexandria VA 22314
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January 28, 1991.

SSWP2-0638
29 JAIl 91

Subject: Change/Modifications to ATIC Test Procedures.

Dear Mr. Richer:

On behalf of the Advanced Television Research Consortium (Amc,) we would like to use
the opponunity offered us during the meeting of SS/WP2 on January 18, 1991, to submit

our recommendations for some changes in the ATV test procedures for digital ATV

systems.

The changes that we proposed are described in the enclosed document. We hope that the

proposed changes. together with those from other proponents. will help make the digital

ATV systems test results more meaningful.

Sincerely.

Sheatr-Bao Ng -,.. .
David Sarnoff Research C ter

~..

C.A.A.J. Greebe
Philips Laboratories Briarcliff

Copy (with encl.) to:

B. Caron (CRC)
P. Fannon (ATIC)
K. Kubota (NHK)
W. Luplow (Zenith)
C. Rhodes (ATIC)

1. Cohen (WP2: Field Tests)
R. Green (CableLabs)
J.Um(MI1)
R. Rast (General Instrument)
G. Tanner (Chairman, WP/6)

SBN/sbn
Ene!.
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PropoIed Modifications to AlTC Test Procedures
ATRC 1125/91

Pap 1

In consideradaa of the sipificant majority of digital ATV systems scheduled for testing by the

ATIC, the AdVlDCed Television Research Consortium (ATRC) is recommending modifications to

the test procedures described in the document SSWP2-0189[l]. We feel that these modifications

are necessary because of the significant and fundamental difference in approaches between an

analog ATV system and a digital ATV system. To accomplish the stated intent of these test

procedures, some aspects in the current test procedures would require changes. As these

modifications only concern test materials, they are also applicable to the Cable Television

Transmission Tests manual (document SSWP2·0357.)

A main reason for the need to modify the test procedure is that most digital ATV systems

employ statistical data compression that exploits spatial and/or temporal redundancy present in the

pictures. In addition, digital video compression systems have the ability to dynamically distribute

the available channel resources among the spatial, (horizontal, vertical, or any other spatial

orientation,) and the temporal performance. Therefore a test procedure to measure the perfonnance

of a digital ATV system in anyone panicular (spatial or temporal) orientation must ensure that the

system does not unrealistically allocate all the available channel resources toward its performance in

that particular orientation for that particular test. Consider, as an example, a test procedure to

measure the static spatial resolution of a system. Using static test patterns, however complex, as

the test pictures, provides the system under test (SUT) an unusually favorable condition because all

the channel resources can be allocated for the spatial rendition of the image since the temporal

redundancy in the test picture is absolute.

While the test procedures described in [1] are equally applicable to both analog and digital ATV

systems, more insight of digital ATV system performance is possible from some of these test

procedures if some modifications are introduced.

Image Resolution and Transient Response Test Procedures

The changes proposed here apply to the Image Resolution and the Transient Response test

procedures described in chapters 1 and 3 of [1].

Figure 1 illustrates the general appearance of the test picture proposed by ATRC to be'used in

the Resolution and the Transient Response test procedures. There are two basic components in the

test picture: (1) the circularly-shaped area called the measurement zone and (2) the background area

called the load zone.

The purpose of the load zone is to provide sufficient load to the video compression system so

that the tests and measurements taken within the measurement zone are indicative of the

performance of the SUT under realistic conditions.
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Propoeed Modifications to ATI'C Test Pracedures
ATRC 1125191

Pap 2

The ratio of the areas occupied by the two zones, hereafter called the load-to-measurement
ratio, and the location of the measurement zone, provide funher test controls. By choosing

different load-ta-measurement ratios, the system is subjected to different levels of stress. The

associated measurements are therefore indicative of the potentially different perfonnance of the

SUT under different operating modes/states. For example, a load-ta-measurement ~tio of 1:10

may be a light load, while a 10:1 may represent an extremely stressful load on the SUT.

The load zone shall contain white (Gaussian) noise of a specified variance. The variance, or

equivalently the noise power, should be sufficiently high that the noise causes desirable loading of

the SUT. Because of the sophisticated motion algorithms that are likely to be used in a digital ATV

system, it is important that the noise vary in both the spatial and the temporal directions, Le., a

"moving" white noise pattern rather than a fixed (albeit random) noise pattern. The picture within

the measurement zone shall be the test picture described in [1] for the Image Resolution and the

Transient Response measurements.

It should be remarked here that the transition from the load zone to the measurement zone can

provide some potentially useful data.

Figure 2 shows the proposed test picture for the Image Resolution tests. The measurement
zone depicts a circular zone plate as shown in Figure 1-1 of the WP2 document [1]. Figure 3

shows the proposed test scene for the horizontal and vertical transient response tests. The areas

marked Cl, C2, C3, and C4 correspond to the same areas in Figure 3-2 of [1]. For the

measurement of the temporal transient response, Figure 4 shows the test picture after the Radial

Resolution Test Pattern (Figure 3-3 of [1]) has been gated into the measurement zone. The test

picture before the test pattern has been gated in would have a flat field for the measurement zone.

To allow the maximum spatial frequency of the test patterns (circular zone plate or the radial

resolution chart) to be in the measurement zone, it may be necessary to shift the center of the test

pattern away from the center of the measurement zone. Alternative arrangement of the two zones in

a test picture can be used. An example of an alternative amngement is shown in Figme S. The load

zone covers th!-foUr comers of the picture, while the remaining area is used for the measurement
zone. The arrangement of the four load zones can be selected such any desired resolution on the

circular zone plate is depicted within the measurement zone. It is desirable that the shape of the

measurement zone be non-rectangular to avoid the event that the zone border(s) may coincide with

any block structure that is introduced by the video compression system. Toward that end, a circular

measurement zone is desirable.
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OtMT Ret1IQ1'la

'- Regarding the multipath susceptibility test (Section 19.4 of [1]) it is recommended that the

evaluation of the threshold sensitivity be made based on not only the appearance/visibility of any

(leading or lagging) ghost images but also any visible picture degradation. For digital ATV systems

with digital transmission, the effect of a multipath channel, in general, will not be the appearance of

a replicated signal at the display.

Regarding the issue of noisy source material, the ATRC recommends that for the test

procedures using camera-source pictures, the amount of camera noise or otherwise source noise be

noted for the record and be included in the sub-section called Presentation of Data in that particular

procedure description.

REFERENCE

[1] ATV Test Procedure: Objective and Transmission Tests (SSWP2-o189), 28 Sep 90.

Figure 1: Proposed Test Picture



I

Propmed Modific:aDons to A'ITC Test Procedures
ATRC 1125191

Pap 4

Figure 2: Proposed Test Picture for Image Resolution Measurement.

Figure 3: Proposed Test Picture for Transient Response Measurement.
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Figure 4: Proposed Test Picture for Radial Resolution Test Pattern.

Measurement
Zone

Figum S: Alternative Load and Measurement Zone Arrangement
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Mr. Mark Richer
Chairman, SS/WP-2
PBS
1320 Braddock Place
Alexandria, Virginia 22314

Dear Mark:
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APPENDIX X

January 21, 1991

SSWP2-0630
23 JAN 91

At the meeting of SS/WP2 on 1/18191, you asked for written responses from proponents on

the question of whether generic testing of digital transmission systems is appropriate. Apparently

the suggestion has been made that, if all digital simulcast proponents are using 16-QAM or some

minor variant thereof, a common test of digital transmission could be undenalcen before specific

testing of complete systems began. There was hope that channel characterization and the collection

of error statistics would be shared and useful knowledge for all digital systems.

The ATRC believes that such generic testing is mn appropriate because it will not serve the

purpose for which it is intended. Proponents and the testing process must detennine the coverage

area (and associated allocations and interference) over which acceptable digital HDTV video and

audio can be delivered. This will not be learned simply from measurements of the error statistics

of 16-QAM because hmh source and channel coding impact the quality of the recovered image.

Thus the effects of noise, interference, and multipath must be measured on the complete system,

not just on a generic method of modulation.

Since general characterization of the transmission of 16-QAM will not allow meaningful

extrapolation to digital HDTV transmission effectiveness, AlRC urges that it not be undertaken. It

is not a useful expenditure of proponents' or ACATS' resources.

Very truly yours,

John G.N. Henderson
David Sarnoff' Research Center


