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This document describes experimental works to improve quantizing
characteristics taking advantage of our {lexible hardware. Because of
the time limitation, some programmable parts such as variable w-ord
length codes are different from the ones which will be wused 1in the
initial compatibiiity check. The differences are described in Doc. #2564
Nevertheless, the result of our work still gives valuable information
for the [further improvement since the hardwarc is completely in line
with the flexible hardware specification (Doc.$249).

]. Quantizing characteristics of luminance and chrominance signals

The quantizing characteristics used in the hardwarc is based on Doc #249
Table 4/anncx. The same quantizers werc first applicd to both luminance
and chrominance signals. However, improvement of the picture quality
was fclt needed, since chrominance signal impairment was quite visihlu
compared with luminance impairment. Coarse quantizer for chrominance
causes this impairment which 1is affccted by humar eye's vicual
characteristics. An experiment shows whether the finer quantizer stcp
size of chrominance improves picture quality.

Three diffcrent quantizers shown in Table | are investigated. in our
experiment, the quantizer step size ratio of chrominance to luminance
is 1:1, 1:2 and 1:3.

Table 1 Characteristics of chrominance quantizer

[TEM STEP SIZE THE FIRST
REPRESENTED VALUE
LUMINANCE g 1.5¢
CHROMINANCE | NO. 1 g 1.5¢
NO.2 intlfg/2] 1.5¢

NO.3 intlg/3] 1.5¢

Note: intlx] represents integer of x.

It is shown that dirty window noise is large when the chrominance
quantizer has the same characteristics with the luminance one (Mo l).
¥hen the step size is reduced to 1:2, improvement is quite noticeable.
The smaller step size less than 1:2 does not exhibit further
improvement . As a conclusion, 1:2 is the best considering both piciure
quality and prevention of overload because of the Jlimited number of
quantizing levels. Tape demonstration shows the above results.

As an alternative method to improve the color quality, preliminary
experiment 1s madc in which the first quantized represented valuc is
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reduced to 0.5g¢ while maintaining the step size g. This means fine
quantizing is made for small level input signals. The experiment shows
noticeable improvement, although increase of the number of quantizers
may causc complex hardware, duc to that the diflerent quantizers need
to be defined for chrominance other than luminance.

On the other hand, when the chrominance quantizers have small step
sizes, overload distortion may occur. The relationship betwecen the
nueber  of  quantizing levels and the value of step size needs further
study .

2. The number of quantizing levels and overload distortion

In our flexible hardware, the number of quantizing levels is limited to
139 (Table 4/Doc.§182). This limitation causes overtoad distortion in
decoded picture.

¥hen  we  consider  the overload distortion, three cases should be
investigated.

(1} In [NTEEK mode, overload is not noticcable by using the cexisting
characteristics.

(2)Y As 1o DC coefficicent in INTRA mode. we can cnsure sufficient number
ol quantizirg levels.

(3 The problem remains for AC coelficients in INTRA modec, cspecially
for lower sequencies. In case of the flexible hardware. wec observe the
distortion in still picturas at the periodically refreshed GOBs ®iich
arc coded by [NXTRA mode with small step sizes.

A study is necded orn the quantizer characteristics which is applied to

INTRA-AC cocificients. Two possible methods should be taken into
account: (1) Increase the number of quantizing levels, although it may
cause complex hacrdwarce. (2) Introduction of non-lincar characicristics

to quantizers in which coarser step sizes are applied for larger input
levels such as Max quantizer. As a simplificd method, two step sizes
{smaller one is for small input levels and the other is for large input
levels) can be also applied.

3. The first represcented value in a quantizer

1t is defired in the {lexible hardwarce specification for the initial
compatibility cheeck that the lirst represented value in the quantizer
have 1.S5¢ where g represcnts quantizing step size. As reported in the
Poc. 2221, simulation results showed that smaller value for the Tirst
represented level improved the picture quality. In this document. the
¢ffeet is investigated using [lexible hardware.

Three different values showr in Table 2 arc  compared, namcly, the
values (R1Y in our cxperiment are t.S5g, 1.4g and 1.2¢.
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Table 2 The first represented values used in the experiment

ITEM STEP SIZE THE FIRST
REPRESENTED VALUE

No .| g [.5¢

No.2 g 1.4¢

NO.3 g 1.2¢g

Note: The ratio of quantizing step size of chrominance to
luminance is 1:2.

The experiment shows, however., that the picture quality improvements
are not noticeable even il we vary the values. The value 1.2g which
showed the best rcsults in our simulation study seems to increase color
noisc somewhat. ¥e are now investigating reasons why the smaller value
does not improve the picture quality.

4. The number of quantizers

In the flexible hardware specification, the maximum number of
quantizers is 32. The reduced number of quantizers are important
considering the hardware simplicity.

In the experiment, the sufficient number of quantizers is studied using
flexible hardware. [t should be noted the experiment is carried out in
the condition of feedforward coding control on picture unit basis (sec
Doc.£159) and use 17 quantizers (Onec is for Intra/DC and other sixtcen
are for Intra/AC and inter coefficients.)

The number of «quantizers for intra/AC and inter coefficients is
experimentally reduced to 12, 9., 7 and 6, while the number of

threshold levels which is wused (o estimate information rate for
feedforward is kept as 16.

The tape dcemonstration shows that the reduction of the number of

quantizers is not so critical to picture quality, although further
investigation is needed. The number of quantizer in the demonstration
is 7. Investigation for coding control for GOB wunit and T[eedback

control is apprecciated.
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