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INTRODUCTION

The fundamental requirement in specifying the basic parameters of the second
generation codec is to devise a system that:

(a) Is capable of providing an order of magnitude improvement in
performance (bit rate or quality) than first generation codecs.

(b) Is inherently a "world" system such that inter-regional operation is a
fundamental attribute.

(c) Capable of improvement and extension to applications other than simple
face-to-face videoconferencing.

(d) Provides for flexibility, both for future enhancement of the codec and
cost/complexity in hardware design.

(e) Provides for inter-regional operation but does not impose an
unacceptable cost in terms of picture quality or price versus a codec
designed for intra-regional use only: it is not the task of the
specialists group to specify only an intra-régional device.

(f) For videoconferencing applications a full spatial definition
‘graphics' facility needs to be possible.

At the Holmdel meeting a number of video formats and strategies for standards
conversion were discussed but no consensus reached as to the best approach.
This document examines further the basic problems of standards conversion and

taking into account the requirements (a)-(f) above proposes a range of coding
formats, with which we recommend all codecs should comply.

THE PROBLEMS

First we examine the problem of overcoming differences in field or frame
frequency.

1. At both encoder and decoder a frame memory or frame buffer (as referred to
in the Japanese document #21) always has to operate at the local input or
output video rate to accept or provide picture display.

2. At the encoder, to change the field rate for the purpose of coding, the
same frame memory can be used for interpolating the new fields as for
recursive pre-filtering, provided that the output field rate F2 is less than
the input rate F1 (see Figure 1). A separate frame memory must be used for




source coding, as one needs to source code the fields that are actually
ransmitted and therefore "time and space corrected". The requirement for a
simplest possible, cheapest, implementation could be met by dispensing with
store S1, then non time corrected fields could be used for coding in S2. The
source coder store S2 still operates at the clock rate determined by F1 and
stops when a field is to be dropped. The gap is then removed in the
subsequent transmission buffer, which only needs to store a compressed frame.

So to summarise if F2 is less than or equal to F1 then one can construct a
cheap encoder with a single frame store. If one requires better picture
quality then a further frame store can be provided which can also be used for
some pre-filtering operations such as recursive noise reduction.

3. At the decoder (see Figure 2), provided the input field rate F2 is less
than or equal to the local display rate F3 then the same frame memory can be
used for source decoding and temporal correction. In the diagram F-3 is at
the local display clock rate but only has F2 frames per second, ie, there are
some frame length gaps. The source decoder stops during the gaps. The
transversal tap across the frame store is used to provide the temporal
correction for display purposes.

If however F2 is greater than F3, then the source decoder store still needs to
run at least at F2 because one cannot discard coded frames. This means that a
further frame store or buffer is required for display, unless the frame store
can have a second independent read cycle. This could considerably complicate
the store design, for example, to also use the store for graphics at full
definition would require around 40MHz clocking with 13.5MHz sampled images.

4. There is no simple integer relationship between PAL/SECAM and NTSC field
and frame frequencies. There are however significant advantages in
maintaining simple integer relationships for spatial and temporal sub-sampling
ratios when carrying out source coding.

Similar arguments apply to the number of lines per picture: in this case
however, the overhead in terms of ‘extra storage, if the number of transmitted
lines per frame is greater than the highest number of lines in the display, is
not very great.

There are a number of other factors to consider:

1. We are specifying a codec for n x 384 kbit/s, at n = 4 or 5 then
videoconferencing is not likely to be the main application. Other

applications may require full motion rendition and not be limited by
virtue of the coding algorithm.

2. It is desirable that in 'graphics' mode, codecs be capable of
exploiting the full definition of the television system, ie 575 lines for
PAL/SECAM. Future developments may avoid the vertical 'kell' factor loss
from interlace by the use of a non-interlaced high rate display.

3. To depict movement, a picture repetition rate of 20-25Hz is required,
although in many circumstances 15Hz has proved adequate. The picture
display rate is determined by the eye's tolerance to flicker, and there is
no suggestion that one should change from the existing regional standards.

4. Source coding and vertical filtering is far more efficient if the
coded video format is non-interlaced. Conversion to a non-interlaced
format involves a temporal correction at the encoder of + % line interval.




At the decoder one could merely field repeat (as used in telecine) or
carry out the inverse operation. 1In practice it is unlikely that one
would see any improvement from the latter.

5. A 'handshake' system for video formats should be avoided to allow for
unidirectional or broadcast type applications. This would also simplify
multipoint use.

6. Manufacturers are likely to wish to produce equipment for both regions
- it is far more economic to do so if a large proportion of the hardware
is identical in 525 and 625 codecs.

7. In the specialists group we need to produce a specification for a
'world' codec, practically this will be a great deal easier if our
discussions are limited to common video formats.

PROPOSAL

(a) Moving Pictures

A range of common intermediate coding formats be defined for moving pictures
with which all codecs comply. The proposed range of formats are below:

NUMBER OF NUMBER OF NUMBER OF
SAMPLES PER FIELDS INTERLACE LINES
ACTIVE LINE PER SECOND PER FIELD

360 30% 1:1 288
360 15 1:1 288
360 10 1:1 288

In all cases the use of a line quincunx sampling structure should be

studied - this could provide enhanced definition but care will be required
when considering the use of block transform techniques for source coding.
Also an additional optional format of 720/30/1:1/576 could be considered for
operation at primary rates.

¥T0 be precise 29.97Hz.
(b) Graphics Mode

Provision should be made for an optional graphics facility using a 576 line
picture format common to 525 and 625 codecs. Transmission may be at 64 kbit/s
or at the same rate as the moving pictures. In the latter case it would be
advantageous that the format be chosen such that the full definition facility
can be integrated with the moving picture hardware.

DISCUSSION
1. The field frequency means that NTSC countries do not need to carry out

temporal conversion or suffer any temporal distortion on intra-regional calls.
PAL/NTSC countries carry out a negligible distortion 'up-down' conversion.




The use of a non-interlaced format avoids the need for an additional
'standards conversion' frame memory in.the decoder: it also simplifies many
source coding algorithms.

2. The number of lines per field allows PAL/SECAM countries to retain their
higher definition line standard. NTSC countries need to carry out a 484 to
288 line conversion. In converting to 288 lines there will be some loss from
the necessary pre-filter in comparison to field dropping to 242 but the extra
19% lines should more than compensate.

3. The hardware requirements for PAL/SECAM and NTSC are similar, both have
the same number of field stores. PAL/SECAM codecs require extra multipliers
for temporal conversion. NTSC line interpolators require more sets of
coefficients than the PAL/SECAM % line shifters. The attached diagrams show
the hardware requirements in each case.

4. Provided the above philosophy is adopted in conceiving a hardware design,
the hardware overhead for a 'world' codec compared with an intra-regional
codec only is minimal. This is certainly not the case for a dual-mode
approach, where 'world' operation will imply the addition of, at least, extra
frame memories. There would also be several system problems, particularly
with multipoint connections where rapid synchronisation between different
standards would be difficult to achieve.

RCN/081




mutw |

Pre-Glter wanﬁv.mw

. — clock ula F
/ ‘q|ll| ‘ ' Informahnan R F21 - 1e Some ﬁ..o.?&.. rpedted .
\deo < _
Ihput 1
fretd , _1
foke JI S2
Fl A ,

\ weﬂnnﬂﬂ

Nowobl - SUravm i
for m.ns%a?l, Correchion -

Fig2

Clock rofe = F3 ~1e Somegops or repeded Ta}nw
Taformakicn ok = F2

4 __\)T
7 ) Compee
| Pdsz

Soorce .
| Pecspen. _| “
. | _
T ex ) S w
Rae F2 Bufter . | Fa| | fake=F2 w
V | o . Locul .U_vm._.p&
ompresad F37F2 . > e
Rowe - byl ™ o ||
A Com premac) ﬁ ” .m.._ﬂ.,w.vmr.
Fromey ! Locud @,vwfu
] % — . F
ak Fl Rl \ #

Nawdod f Fi { F2L




625

So H2
2
TEHPoRAL
FILTER, -,
ﬁ(rva\ P:QNR_\Q o~
RLock
v . T_MTW - “~mg
T veny [T peray [T
(\
7 . L
K
e mU_IK TEHPoRAL WTERPOLAT onf
L I COEFFICIEN TS
—<

DiRE<Tion of RESRNPLING
OFFSET  pLicewh7eEr Efch
FIELY ([20 miec)

THiS POWNT Comprigss,

SOWNT Fewd Wma.m Eac

ﬂ,mrU W T J‘m.%obyr

.

288 LWE Struan7iAl.

\ T
Sehz. — 4\ Wrs_.m\ o€y, CLOSE, OPG, E.&.m.w REPER Fie 2

288 L, & ToHE SE@BTIAL
Te 'Soufce Co )L,




D T v
1 TIMC ”
2 r . . — 7
2§ \ﬁ ¥ * L4 (
MNW ' K, ‘e 4 |
Ly - > h\ VERTjeaL . m
boHy . ’ ’ m
: X ¥ d |
21 ) e 4 _
Y . i
|
| f REMoVAL OF IWTERLACE,
TEHPoRA L . V' fllo noTed FiuTEe AT 3oik
FlLTeg < , i
NoN - LRy e
pbnun * ¥ %
4 b4 v
v . . . !
. Frew FIE~D ¥ ¥ d
°m5f\ 4 V\ omrb( . ’ . . :
v | SPATAL iN7GReoATion) AWD Ao
. A Y - M\ PR FL7ER,
V4 + \/ |
° e o 2 m
° PR H \h.NW
o > r-d _
4ol > 288 LweS
| e 2 ° THC. ERDER
e e o
258 Lwg boll2 JeeuaN7dL. €0 OF THESE
L
ALTCRWATE | TwWo FRocelES
OPEN |67 patac PIeTORES cAn EE
Cloteo [blg ptre oo - INT ERCHANEED
: . _ 0
. ° e
288 Line 3oz JeguenTidL P ° |
To soukce cover |
Flex |




| A L ™ 4 . ||
Bans _ - PAC
DECODED DATA FROH [OFFER Decopeo OATA FRBF SoEFce M
Jodz. AvERRGE | : Yoty AVCRAGE |
,ﬁ |
U éolz. . Y PUMO Hz. “
N e Ln |
+ ) —>{ 288 LIVES 5 _ || 287 hiwes |
SN 2/ T\ U T T hewy 7 |
A_gcD DELAY = [677F ems A_B-Cct_. _ d = 2oms |
FlEw) wrgerolhve 5
~7= (oPTion Acp* vl ey iwreerowe|
bbmmppbo:. 30~ bo | \ 30 —7 mo =,
AA N -~ |
v , 88D /—\ 1L34L 56 w
288> LE4 N 288 LWE SERSNTIAL , . |
28 —™S76 . M
M;“m.\tﬁ‘mﬁ\d%ﬂ e L€ 21 WTE w o WP we .qm.mcg\wp\
e AL LU SHIFT | e gy |7 ST64wE 2t wttace
. O ATV Ticos _
|
ovT | .
S2s Ling - . _
éole Rl . ov7T ﬁ
211 WTetACE b2S LE
Sopyr Ficwen
\ _ |
Flas 2 1 wTernACE m
FIEL) RereATiuGe AS PRVIOCD BY The pecopinG 4oof Sl U
flicot) BE ADeQoATC. ”
ABETC. = UPATE VALLES B _
AB CTe P REcomITROTED PleTuRES —JoHE FAHPUNG
I, . N m Al e Amr il 4



