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(cf. CBP on page 29 of the Annex 3 to Doc. #445R)

1. Introduction
Inves t iga t ions have been carried out to decide the CBP (coded

block p a t t e r n ) specif icat ion. And the results and proposals of Japan
have been delivered as a correspondence, which said tha t Method 4 in
Doc. #357 (VLC coded 7 pat terns) showed the best p e r f o r m a n c e among
three methods and the extra processing power to handle EOB-only sub-
blocks was small (cf. Annex 2).

We newly studied the four th method, start of block trick, which
was suggested by a letter f rom Dr. Geoff Morr ison dated on February
the 1st. And it showed better performance than our previous proposals.

/

2. Signaling methods
The following four methods have been investigated.

.Method (1): 7 patterns, VLC.
Method (2): 63 patterns, FLC.
Method (3): 63 patterns, VLC.
Method (4): 63 patterns, VLC, two code tables for TCOEFF.

Method (3) encodes possible 63 patterns. Therefore EOB-only sub-
blocks never appear. In other words, the first event wi th in a. coded
sub-block is always a run + quan t ized index (TCOEFF). So it becomes
possible to have two code tables [Start of block trick], Table-1 for
the f i r s t event only, and Table-2 for the remain ing events including
EOB.

The data format is the same as Method (3).

3. Comparison ^l^JtMra/U
The four Methods have been compared f rom the viewpoints of

processing power (cf. Annex 2) and code table capacity.
As for the comparison among Methods (1) through (3), refer to the

Annex 2. The major difference between Methods (3) and (4) is the code
table capaci ty. Taking note 2) below the comparison table and large
m e m o r i e s c u r r e n t l y a v a i l a b l e i n t o a c c o u n t , t h i s w i l l n o t cause

- 1 -
Document #461



remarkable problems in hardware complexity.

! method ! (a) pattern ! (b) coded ! (c) EOB-only ! (d) code table ! performance !
! ! length ! sub-block ! sub-block ! capacity (bits) ! (bits) !
! 1 ! ! ! (coder) (decoder)! +:uorse -:better !

! (1) ! variable ! 0 ! 0 ! 400 k ! 14 PI ! 0 (ave.) !

! (2) ! fixed ! 0 ! - ! 400 k ! 14 PI ! +72 - +217 (+153) !

! (3) ! variable ! 0 ! - ! 400 k ! 14 PI I -15 - +61 ( +32) !

! (4) ! variable ! 0 ! - ! 800 k ! 28 PI ! -106 - -29 ( -49) !

0: necessary

Notes:
1) In the s imula t ion , Table-2 is the same as RM7 and Table-1 is

almost the same as RM7 except that two 3-bit codes is changed
to 2-bit codes. So no optimization has been carried out.

2) M e m o r y c a p a c i t y . for the decoder can ea s i l y be r e d u c e d by
l i m i t i n g the maximum length of the variable length part (cf.

"* Doc. #462) , but the ratio between Methods (1) through (3) and
Method (4) is 1 : 2.

3) The details of the code table capacity and pe r fo rmance are
shown in Annex 1.

4. Conclusion
We, J a p a n , have been p r o p o s i n g the m e t h o d t h a t has the best

coding performance taking the hardware complexity into account. From
this standpoint and to fix the FH specification as soon as possible,
we support Method (4) since four methods have no large d i f ference in
the hardware complexity.

The important issue of this meeting concerning to the CBP should
be:

1) to decide the contents of the code table(s) for 2-D TCOEFFs or
alternatively

2) to decide the number of signals and their bits that go into
the code table(s) for 2-D TCOEFFs to fix the capaci ty (and
signal flow).
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Annex 1 to Doc. #461

Coder:
Code table capacity (based, on RM7)

1/2-index (1)
run (6)
Q index (8)

code (20)
code length (5)

(20+5) = 2isx25 = 800 kbits

Decoder:

1/2-index (1)
code (20)

run (6)
Q index (8)

2'*20x (6+8) = 2" x 14 - 28 Kbits

Performance

""\
Ho. of
coded frames

Method (1)

Method (2)
vs.(l)

Method (3)
vs.(l)

vs. (3)
Method (4)

vs.(l)

Miss America

49

2.029

2.101
72

2.048
19

-125
1.923
-106

Claire

164

1.501

1.654
153

1.562
61

-105
1.457
-44

Salesman

149

1.718

1,935
217

1,761
43

-72
1,689
-29

Suing

124

1.713

1.821
108

1.698
-15

-41
1.657
-56

Weighted ave.

(Total) 486

i

1.674.85

1.827.83
152.98

1,706.71
31.86

1,626.14
-48.71
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Annex 2 to Doc. #461
i

Title: Signaling coded sub-blocks
(cf. CBP on page 29 of the Annex 3 to Doc. #445R)

Source: Japan

1. Introduction
In Doc. #357, a method that signals coded sub-block pa t te rns

within coded macro-blocks was proposed. Based on an independent study,
seve ra l m e t h o d s were c o m p a r e d in Doc. #418. I t says t h a t the
p e r f o r m a n c e of the m e t h o d in Doc. #357 is the best but t h a t the
hardware would be complex compared wi th other methods. The major
difference between these methods is whether EOB-only sub-block exists
or not as is shown in the next section. To make the resul ts of this
s tudy as general as possible, extra processing power for encoding and
decoding such sub-blocks has been estimated in terms of the required
number of times to look up the 2-D VLC table, which is independent of
hardware architectures.

2. Signaling methods
The following three methods have been investigated.

(1) Method 4 in Doc. #357
Send VLC word to indicate one out of 7 patterns. Send EOB words
for all designated sub-blocks within the pattern.

+__________4——————————4.——————————4, ... 4.——————————4.
! VLC word ! (Coefs.) EOB ! (Coefs.) EOB ! ! (Coefs.) EOB !
4———————+——————————4.——————————4. ... 4———————————+

(2) Method 3 in Doc. #418
6 bits per coded macro-block.

4.—————————4.———————————4.———————————4. . . . 4.———————————4.
! Fixed ! Coefs. EOB ! Coefs. EOB ! ! Coefs. EOB !
! (6 bits) ! ! ! ! !
+ 1 i r t . . _ I~" •"•—~' T T —________-j» ... ^.______ -j.

or

! Fixed ! Coefs. EOB ! Fixed ! '" ! Fixed ! Coefs. EOB !
! (1 bit) 1 ! (1 bit) ! ! (1 bit) 1 !
4———————4.—————————4.———————4, . .. 4.———————4.—————————4-

(3) Method 4 in Doc. #418
VLC word unique for each of 63 possible patterns.
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! VLC word ! Coefs. BOB ! Coefs. BOB ! Coefs. BOB !

Notes:
1) "Coefs." means variable length coded words for coefficients.
2) "(Coefs.)" shows that coef f ic ien t s are not a lways t r ansmi t t ed ,

in other words, some sub-blocks have only EOB words.

3. Comparison
The encoding and decoding processes tha t re la te w i th this s tudy

can be divided into three categories.
(a) coded sub-block pattern
(b) coded sub-block
(c) EOB-only sub-block

•) —

1

1

1
i

methoc

(1).

(2)

(3)

— i —
i ! <

t
--+--

i

i

[a) pattern ! (b
length !

- ————————— + —— •
variable !

fixed !
- —————— —— H —— •
variable !

) coded .! (c)
sub-block !

————————— + —— -
0 !

0 !
r ' I J

0 !

. ————————— , ————————————— ,.
EOB-only ! performance !
sub-block ! (Doc. #418) !

0 ! base(O) !

! +80 - 250 bits !

! +35 - 140 bits !
————————— i ————————————— L

0: necessary

To estimate the extra processing power for EOB-only sub-blocks, a
computer simulation has been carried out based on the RM6 with p=l, 5,
and 25. The detailed result is shown in the Annex 1. The meaning of
each row is:

a: EOB word/frame
average number of EOB words per frame,

b: Y me coded sub-block/fr.
average number of MC CODED sub-blocks of Y per frame

c: Y coded sub-block/fr.
average number of CODED sub-blocks of Y per frame

d: UV coded sub-block/frame
average number of CODED sub-blocks of UV per frame

e: necessary EOB word/frame
average number of EOB words per f r ame as a te rmina tor of
coefficient words
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f: EOB-only sub-block/frame
average number of EOB-only sub-blocks per frame

h: Y non-zero coef./sub-block
average number of non-zero coeff ic ients of Y per coded sub-
block

i: C non-zero coef./sub-block
average number of non-zero coeff icients of C per coded sub-
block

j: non-zero coefficient/frame
average number of non-zero coefficients per frame

k: (coef.+necessary EOB)/frame
average n u m b e r of non-zero coef f ic ien ts plus t e r m i n a t i n g EOB
words per frame

m: ratio of EOB-only sub-block
average extra processing power for EOB-only sub-blocks in
terms of the required number of times to look up the 2-D VLC
table

The result is summarized as follows.

! ! m !
! p H —————— + —————— + —————— +
'. ! min. ! max. ! ave . !
+ ——— + —————— + ——— < —— + —————— +
! 1 ! 11.10% 1 19.72% ! 15.49% !

! 5 ! 8.04% ! 23.84% ! 12.87% !

! 25 ! 4.48% 1 8.20% I 5.50% 1
4 ———— 4- ——————— 4- ——————— + ——————— +

4. Conclusion
We don't th ink that the d i f f e r ence between f ixed l eng th pa t t e rn

w o r d and v a r i a b l e l e n g t h p a t t e r n word i s large. And the e x t r a
processing power for EOB-only sub-blocks, 4.5% to 24%, is not so large
compared to the whole codec hardware.

As a consequence, we admit that our method needs extra processing
power, but it makes a hardware slightly complex.

As for the t ransmiss ion order of the sub-blocks w i t h i n a coded
macro-block, we propose the f o l l o w i n g one, which is the same as was
proposed in Annex 3 to Doc. #409.
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! 1 ! 3 ! ! 5 ! Cr
Y +---+---+ +---+

! 2 ! 4 ! ! 6 ! Cb

Sub-block transmission order

- 7 -
Document #461



II
a.

O

O

3
M

•o
o
u

to
c

CO

c
00

<u
BO
«9
u.
4>

ce

0

.̂
to__

(-3

C

e
cn

—
CO

BO

^
^

CO

«e
u

u
e

CO
CO

<d

CO
•—1
.

CO
,— 1
^-*

CM
CO
CO

ir:
ITS
CO
CO

T
co
CO

,_^
CD
in

CD
e
CO

*
^^

T!
0

03
CD
aa

J3

in.
CD
Oi

„_,
CM
v— i

CD
cn

c—

,_^
CO

tH
••̂
**f
»J

o
jg

1
J3

U)

•o
V

o
u
u
e

u

in
t— •,
e—
CM

CO
CD
«•*

CM
in

inC*K

co
c—

CO
8

u.^^
\
U
o
.0

1
s

•o
•o
o
(J

*•

-o

in
CM
.

i-̂
Ifi

c~
CO

•̂ r
wt

CO
^a*

CO
CD
»— 4

E
CO
l_
^_

^J-

U
o

1
^
CO

•o
•a
0
u

_^
=3

•a

+
u
u

m.
CT9
CO
CM

e=>
P_T
CO
CM

CD

co'
in
CM

CD

CD*
-«g«
CM

CD

in
v—t
CO

V
e
<â
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