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1. Introduction

Pure field, field structure and frame structure predictions
are defined in TM1 for core experiments. In this document, the coding
and decoding delay ((1)-(5) and (15)-(19) in MPEG92/10 (AVC-179)) and
the number of required field memorys for three predictions are evaluated.

2. Evaluation results
The delays and the amount of field memorys are evaluated under the
following assumptions;

1) Encoder has a capability to encode the input signal as soon as
it arrives.
2) Decoder has a capability to decode the bitstream as soon as it arrives.
3) Buffering delay and transmission delay ((6)-(14) in MPEG92/10)
are not included in this evaluation.
4) Any slice can be displayed just after it is decoded.
(The display part is synchronized to decoder part.)
5) Motion Estimation is performed between original image and local
decoded image.

The result is listed in Table 1. The details are attached in Annex A.

Table 1 Evaluation Results

|Encoder Buffer | Decoder buffer | total delay time
Iref. re total| ref. re-order totall (1)-(5) and(15)-(19)

|  -order | fr/fi conv | in MPEG92/10 or AVC179
[ (fields)| (fields) | (field time)
(pure field)| | |
M3 B-ref=3] 3 + 3= 6 | 3 +0+a= 3+a | 5
M=3 B-ref=2| 2+at+ 2= 4+a | 24a +0 = 2+a | 3
M=1 | 24a+ 0= 2+a | 2+a +0 2+a | 0
(fi structure) | |
M=3 4 + 4= 8 | 4 +0 =4 | 6
M=2 |4 + 2=6 | 4 +0 = 4 | 4
M=1 | 24a+ 0= 2+a| 2+a+ 0 2+a | 0
(fr structure) : | |
M=3 | 4 + =10 | 4 +2 =56 | 8
M=2 [4 + 4=8 | 4 +2 =56 | 6
M=1 | 2+a+ 2= 4+a | 24a+ 1% = 3+a | 2

Note: The buffer size "a” is equal to MC range.
* Reference field memory is used as the
part of fr/fi conversion buffer.
3. Conclusion
The coding and decoding delay ((1)-(5) and (15)-(19) in
MPEG92/10 (AVC-179)) and the required field memorys for each prediction are
evaluated.




Annex A Detail of evaluation

1) pure field (3 of B-picture reference) M=3

In case of 3 of B-picture references
a) M=3

| BB | P3 | BS | BT | P9 | Bil | B13 | P15

| B2 | B4 | P6 | B8 | B0 | P12 | Bl4 |

trns. P6, B2, B4, P9, BS, BT, P12, B8, B10, P15 B11, Bi3, -
order

input bl b2 p3 b4 b5 pé b7 b8 p9 bi0d bil pi2

field —tt —tt—+
|[<— 5 field——>|
encoded p6 b2 b4 p3| bS b7 pl2 time
field ———t—~—+—+—F—+—4+—+—+———+—+—+ -
' p3 p12
Contents of fn! 4+ 44—+ ref
encoder Buffer pb
fm2 -+—+—t+—+—+—t+——t—t—+—+— ref
p9
fm:field fn3 —+—t——t—t—t—t—vttt s} ref
memory bl b1l
fm4 -+——r—t—t—-——-t——tmdoomi——i}— re-ordering
b4 b8
fmy -+—+—+—+—+—+—+—+—+—+—+—+ re-ordering
bs b10
fm6 -+——+—+—+—+—+——+—+—+—+—+ re-ordering
decoded p6 b2 bd p3 bS b7 pl2
field —
[<—— 5 field —>|
displayed bd bS] p6 b7 time
field I R e e B e S T e S S S a— —>
p3 b7 pl2
Contents of fml —+ + + + t t + ¢ + + t + ref
Decoder Buffer pb
fm? —+——tr—t——t+—t—t—t——t—t ref
fm: Field p0 b4 pd
Memory fm3 -+——H———+—++——+——+—+—+ ref

Encoder buffer : reference 3 fields + re-ordering buffer 3 fields
Decoder buffer : reference 3 fields + re-ordering buffer "a" field
* The buffer size "a" is equal to MC range

Encoder delay : 5 field time
Decoder delay : 5 field time
Total delay time : § field time



2)pure field (2 of B-picture reference)

| BL | P3 | B5 | BT | P9 | BIl | BI3 | P15

| B2 | B4 | P6 | B8 | B1O | P12 | Bi4 |

trns.  P3, Bl, B2, P6, B4, BS, P9, B7, B8, P12, B10, B1l, -
order

input bl b2 p3 b4 bS p6 bT b8 pI b0 bil pl2

field —t—t
[<-3 field->]
encoded p3 bl b2 p6 b4 b5 pd bT b8 pl2 time
field e e LA S B e e e T — -—>
p3 pI

Contents of fml +————tt—t—d———t— ref
encoder Buffer pb pl2

fn2 +——AH———+——————t— ref
fm: Field b4 b7 b10

memory fm§ +—"+—"—+——+—+—+—+—+—+——+—+ re-ordering
b5 b8 bll

fmd -+ } } } +—t + + + } —+— re-ordering
decoded p3 bl bZ p6 b4 bS p3 bT b8 pl2
field —t—t

[<-3 field->|
displayed bl b2 p3 b4 b5 p6 bT bs time
field e B B S o e e NS v f— -—>
p3 P9

Contents of fml —+—+——t—t——t—— ref
Decoder Buffer pb pl12

fm2 +—F——"F+—--+—t+——t—a——t—v——p— ref

Encoder buffer : reference 2+a fields + re-ordering buffer 2 fields

Decoder buffer : reference 2+a fields
* The buffer size "a” is equal to MC range.

Encoder delay : 3 field time
Decoder delay : 3 field time
Total delay time : 3 field time



(3) pure field M=1

I —->P
Y/ ¥
p—>P
input pl p2 p3 pd pb pb p7 p8 p9 pl0 pll pi2
field —t—t— b
encoded pl p2 p3 pd p5 p6b p7 p8 p9 pl0 pll pl2 time
field —t—t et s
p4 p6 p8
Contents of fml +——ttt—t—t———t— ref
encoder Buffer pd pT7 p9
fm2 -4 ——t } i } 4 } ————+ ref
fm: field
MEmOTy
decoded pt p2 p3 pi pd5 pbé p?7 p8 p9 pl0 pll pl2
field —t -ttt
displayed pl p2 p3 pd p5 p6 p7 p8 p9 pl0 pll pi2 time
field L A B B B R S -—_>
pd pb p8
Contents of fml +——+—+——+—t+—+————t—— ref
Decoder Buffer pd p7
fm2 -+ttt ref

Encoder buffer :
Decoder buffer :

reference 2+a fields
reference 2+a fields

¥ The buffer size "a" is equal

Encoder delay : 0 field time
Decoder delay : 0 field time
Total delay time :

0 field time

to MC range.



4) field structure M=3

| i1 | b3 | b5 | pT | b9 | bl | p13 | bis
| p2 | b4 | b6 | p8 | blo | bil2 | pid |
trns. i1, p2, pl, p8, b3, b4, bS. b6, pl3, pld, bg, b10, bll, bl2,.
order
[—>P ] ->B<P
Y/ ¥ / ¥
p —>P P
input il p2 b3 b4 bS b6 p7 p8 b9 bid bil bl2.pi3 pid
field -ttt
|{<—— 6 field——>|
encoded il p2 b4 b-3 b-2 b-1 p7 p8| b3 bd b5 bs time
field B e B B a e e . e | : w— -—>
pl
Contents of fml +—t—t—t—t— ref
encoder Buffer p8
n +—+—————————y— 4 ref
il pl3
fm3—+—+——t Attt ref
p2 pl4
fm4—+ : + : } : $ t + 4 t + t $ { ref
b3 b9
fmy —+—————+——t—t———— re-ordering
b4 b10
fm:filed fm6 +————-oA—+——t—t——t—— re-ordering
memory bS b1l
m? +—=9+—-F—-t+———t——— re~ordering
b6 bi2
fo +———4+—+——t——t re-ordering
decoded il p2 b4 b-3b-2b-1p7 p8 b3 b4 b5 b
field 4ttt
[¢— 6 field >
displayed it p2 b3 b4 b5 bb | pT time
field +—t—t -—>
pT7
Contents of fnl +—~+——r+—"4+———+————— ref
Decoder Buffer p8
fm2 —+ } } } } } } } } } i } ref
il : p12
fmd~+—————————t—t————— r¢f
p2 p13
fmf-+——————t—— ref

reference 4
reference 4

Encoder buffer :
Decoder buffer :

Encoder delay : 6 field time
Decoder delay : 6 field time
Total delay time :

(5) field structure M=1
(Same as pure filed M=1)

fields + re-ordering buffer 4 fields
fields

6 field time



(6) Frame structure M=3
input Bl B2 P3 B4 BS P§
frame } } } } + } t
|[{———— 17 field >
encoded P3 Bl | B2 P6 time
frame } f } t 4 t _
P3
Contents of  FM1 + } t } t + ref
Encoder Buffer P6
M2 — t } } } t——t—— ref
B1(1) B5(1)
fal+—+—+—+ —t—rt —t—t—t +———— re-ordering
B1(2) B5(2)
fn+—-—+——+—+—+——+—+—+—+—+—+—+—+—+—+— re-ordering
B2(1) P6(1) B7(1)
fn3 +—+—+—+—+—+—+—+——+—+—+—+— re-ordering
B2(2) P6(2) B7(2)
FM: Frame fmd +—+——+—"+—+——+—+—+—+—+—+——+— re-ordering
memory P3(1) B4(1)
fmy +—+——+—+—+—+—+—+—+—+—+—+— re-ordering
fm: field P3(2) B4(2)
memory  fmf +—+——+—+—+————-st——ri——f—roF——+—— re-ordering
Decoded P3 Bl B2 P6 B4
frame } } t t } + }
I< 7 field >
Displayed Bl BZ | P3 time
frame + } } } $ + + —>
P3
Contents of  FM1 — t t t } t ref
Decoder Buffer P6
M2 — ¢ } } + + ref
FM: Frame B1(1) B2(1) B4(1)
memory  fml +—+—"F—+—+——+—+—+—+—+—+—+—f1/fi conv.
fm: field B1(2) B2(2) B4(2)
memory  fm2 +—+——+—+—+——+—+—+—+—+—+—+—fr/fi conv.
Notation:

P2(1): P2 frame 1st field
P2(2): P2 frame 2nd field

Encoder buffer :
Decoder buffer :

Encoder delay : 7-field time
Decoder delay : 7 field time
Total delay time : 8 field time

reference 4 fields + re-ordering buffer 6 fields
reference 4 fields + fr/fi conversion buffer 2 fields



(1) Frame structure M=2
input Bl P2 B3 P4 BS P6
frame + + + } } } +
[<— 5 field —>|
encoded P2 Bl P4 | B3 P6 time
frame % t + } } t -—>
P2 P6
Contents of  FM1 + t + t t + ref
Encoder Buffer P4
M2 — } + + } +——+ ref
FM: Frame B3(2) P6(1)
Memory  fm! +—4——4——+——+—+—+——+—+—+——+— re-ordering
fm: Field P4(1)  B5(1)
memory  fm2 +—~+——+—+—+—+—+——F——+—+——+— re-ordering
B3(1) B5(2)
fm3§ +————+—F—+——+—+—+——+—+—+——— re-ordering
P4(2) P6(2)
fm4 +—+—+——+—+—+—+——+—+——+——+— re-ordering
Decoded P2 Bl P4 | B3 P6 BS
frame $ + + $ t } +
[¢—— 5 field —>|
Displayed Bl | P2 B3 B4 time
frame { : } + } $ -+ -
P2 P6
Contents of  FM1 — 4 + } + } ref
Decoder Buffer P4
FM2 — } t } + t ref
FM: Frame B1(1)—> B3(1)—>
memory fml +—+——F—A+—+—+—+—+—+—+—+—+— fr/fi conv.
fm: field B1(2) > B3(2) >
memory  fm2 —+—+——t——+———+——+—+—+——— f1/fi conv.
Notation:

P2(1): P2 frame 1st field
P2(2): P2 frame 2nd field

Encoder buffer :

reference 4 fields + re-ordering buffer 4 fields

Decoder buffer : reference 4 fields + fr/fi conversion buffer 2 fields

Encoder delay : 5 field time
Decoder delay : § field time
Total delay time : 6 field time



(8) frame structure M=l

P2 P3 P4 PS5 P6 P17
frame } ¢ } + t t t
[<- 1 field

encoded —>| P2 P3 . P4 P5 P6 time
frame } } + t + } -—>

P2 P3 P4 P5 P6
Contents of  FM1l + + t } 4 t ref
Encoder Buffer P3(1) P4(1) P5(1)  P&(1)
FM: Frame fml +—+———+———+——+—+—+—+—+—+— re-ordering

memory P3(2)  P4(2) P5(2)  P8(2)
fm: Field fm¢ +—+—+—+—+——+———+——+—+—+—+— re-ordering
memory
decoded P2 P3 P4 | PS P6 P7
frame + \ t t t + $
|<— 1 field

Displayed -—>| P2 P3 P4 P5 P6 time
frame } } } } t + + —>

P2 P3 P4 P5 P6
Contents of FM1 — t } t t t ref
Decoder Buffer P2(2) P3(2) P4(2) P5(2) P6(2)

fnl +—+—+——+——+—+—+———+—+——+——f1/fi conv

Notation:

P2(1): P2 frame ist field
P2(2): P2 frame 2nd field

Encoder buffer : reference 2+a fields + re-ordering buffer 2 fields

Decoder buffer : reference 2+a fields + fr/fi conv. buffer 1% field
* Reference field memory is used as the part of fr/fi conversion buffer.
%% The buffer size "a” is equal to MC range.

Encoder delay : 1 field time
Decoder delay : 1 field time
Total delay time : 2 field time




