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(57) Abrégée/Abstract:
The present invention relates to a method for coding a moving picture in a moving picture coding system using multiple reference
picture. According to the method for coding an interlaced moving picture into a frame picture having frameffield macroblock, a
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(57) Abrege(suite)/Abstract(continued):
reference picture index of the frame macroblock is determined at a macroblock level by determining the reference picture index of

frame unit at a picture (or slice) level and respectively allocating a lower index and a higher index to a top reference field and a
bottom reference field while sequentially visiting the reference frames according to an order of reference picture index of frame unit,
the top and bottom field indexes being giving by an equation: top reference field index = 2 x picture index of reference frame; and
bottom reference field index = 2 x picture index of reference frame + 1.
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(57) Abstract: The present invention relates to a method for coding a moving picture in a moving picture coding system using

& multiple reference picture. According to the method for coding an interlaced moving picture into a frame picture having frame/field

& macroblock, a reference picture index of the frame macroblock is determined at a macroblock level by determining the reference
P y g

e\ picture index of frame unit at a picture (or slice) level and respectively allocating a lower index and a higher index to a top reference

WO

field and a bottom reference field while sequentially visiting the reference frames according to an order of reference picture index of
frame unit, the top and bottom field indexes being giving by an equation: top reference field index = 2 x picture index of reference
frame; and bottom reference field index = 2 x picture index of reference frame + 1.
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METHOD OF SELECTING A REFERENCE PICTURE
Technical Field

The present invention relates to encoding and decoding a moving

picture.

Background Art

Moving picture coding systems compensate for motion using
motion vector information. In the case of moving picture coding
system that uses multiple reference pictures, reference picture
index information as well as motion vector information 1s
required for motion compensation. The reference picture index 1s
a value that is used to distinguish multiple reference pictures
from each other. A coder transfers the reference picture 1ndex
to a decoder. The decoder selects the reference picture as
indicated by the reference picture index, and performs motion
compensation using the selected reference picture.

Generally, scanning methods for images are classified 1into
either progressive scanning or interlaced scanning. In the case
of the progressive scanning, an image of one frame consists of
data that are sampled at the same time. In case of the
interlaced scanning, an image cf one frame consists of data that
are sampled at different times, and the samples are alternated
line by line. '

The interlaced image of a frame is usually divided into two
fields called a top field and a bottom field. In the interlaced
scanning, one frame is divided into two field images. In this
specification, an image is treated based on a unit of a picture.
A frame or a field may be referred to as a picture.

Three coding methods for an 1interlaced moving picture are
proposed. A first coding method is a field picture coding method
which performs a coding process, considering each field as an

independent picture at a picture or slice
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level. A gecond coding method is the frame picturé coding
method which performs a coding process after combining two
fields into one frame at a picture or slice level. A third
coding method 1s a frame picture coding method with
frame/field macroblock, which performs a coding process by
combining two fields into one frame and selecting a frame

mode or a field mode at a macroblock level.

In the third coding method, two wvertically adjacent

macroblocks are bound into a pair and the coding is performed

in unit of macroblock pair. In FIG. 1, numbers assigned in

the macroblock pairs indicate macroblock addresses that are

used to distinguish the macroblocks from each other.

Here, frame macroblock is a macroblock which is coded

at upper and lower macroblocks of the macroblock pair in unit

of frame. In other words, each macroblock is coded in unit
of frame after two fields are combined into one frame.
Meanwhile, field macroblock 1s a macroblock that is

coded at upper and lower macroblocks of macroblock pair in

unit of field. The macroblock pair is divided into top and
bottom field components and each field is coded
independently. At this time, the macroblock pairs are
rearranged so that the upper and lower macroblocks may
respectively contain only top field component and only bottom
field component. The upper macroblock is called a top field

macroblock and the lower macroblock is called a bottom field

macroblock.
Reference buffer for storing multiple reference

pictures are configured in unit of frame. In the frame
picture coding, all reference pictures are considered as
units of frame 1in which two fields are combined into one
frame, and one picture among the reference frame pictures is
used for motion compensation. Accordingly, values are
allocated to the reference picture indexes in unit of frame.

The reference picture index for P frame is obtained by

sorting all the reference frames in an order reverse to a

coding order and then sequentially allocating an index, which

2
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N

is 1increased by one, to the sorted reference frames. The

reference picture index for B frame is classgified into list 0

and list 1 and is determined based on a display order of the

reference frame.

First, 1in case of the reference frame list 0, indexes

are allocated 1n a reversgse order to the reference frames
whose display order lags behind the B frame, and then, the

remaining indexes are allocated in the display order to the

reference frames whose disgsplay order leads the B frame. In
case of the reference frame 1list 1, in contrast to the
reference frame list 0, indexes are allocated in the display

order to the reference frames whose display order leads the B

frame, and then, the remaining indexes are allocated in a

reverse order to the reference frame whose display order lags

behind the B frame. FIG. 2 shows a reference picture index

for P frame when a size of the reference buffer is 5, and

FIG. 3 shows the reference picture index lists 0 and 1 for R

frame.
In the field picture coding, the fields of all
reference pictures are considered as independent pictures and

one of the reference field pictures is used for motion

compensation. Accordingly, +values are allocated to the

reference picture indexes in unit of field. At this time,

the reference fields are combined in the unit of frame, and
cach field of the P

frame are sorted in an order reverse to a coding order of the

then, the reference picture indexes in

=

frame. Then, index values that are increased by one are

alternately allocated 1in an order that starts from a

reference field having parity equal to a current picture to a

reference field having parity different from the current
picture, while visiting the sorted reference frames in
sequence.

In addition, in case of the reference picture index
lists 0 and 1 for each field of B frame, all the reference
fields are combined in unit of frame and then a reference

frame is sorted in the same manner as a method of determining

3
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reference frame index of B frame. Thereafter, the indexes

that are increased by one are alternately allocated in an
order that starts from a reference field having parity equal
to a current pilcture to a reference field having parity

different from the current picture, while vigiting the sorted

reference frames in seguence.
FIG. 4 shows reference picture indexes of top and
bottom fields of P frame when a size of reference buffer is

5, and FIG. 5 shows reference picture index lists 0 and 1 of

top and bottom fields of B frame that can be used as a

reference.

In order to improve coding efficiency, the moving
picture coding system using multiple reference pilictures
provides a function of reordering the reference picture

indexes before decoding a picture or a slice. It 1is

arbitrarily reordering the reference picture indexes so as to

enhance the coding efficiency after determining initial

reference picture index for the frame and field pictures.
FIG. 6 shows a result of determining initial reference
picture index for P frame and arbitrarily reordering indexes
according to the above-described method.

When the moving picture coding system using the

multiple reference pictures codes an interlaced moving

picture into a frame picture having frame/field macroblock,

all the reference pictures for the frame macroblock are

considered as frame unit and one of the reference Fframe
pictures must be used for motion compensation. In addition,
and fields of all the reference pictures for the field
macroblock are considered as i1ndependent pictures and one of
the reference field pictures must be used for motion
compensation.

Accordingly, in the frame picture coding that selects

the frame/field coding modes at the macroblock level, it is

necessary to allocate values to the reference picture index

in frame unit or field unit according to the coding mode of

each macroblock.
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Disclosure of the Invention

Accordingly, the present invention i1s directed to a

method for coding a moving picture that substantially

obviates one or more of the problems due to limitations and

5 digadvantages of the related art.

An object of the presgent invention is to provide a

method for coding a moving picture, which efficiently

provides reference picture information wused for motion
compensation by determining the reference picture index
10 differently according a coding mode of macroblock when

interlaced moving picture 1is coded with a frame picture

having frame/field macroblocks in a moving picture coding

system using multiple reference pictures.
Additional features and advantages of the invention
15 will be set forth in the description which follows, and in
part will be apparent from the description, or may be learned

by practice of the invention. The objectives and other

advantages of the invention will be realized and attained by

the structure particularly pointed out in the written

20 description and claims thereof as well as the appended
drawings. |

To achieve these and other advantages and in accordance

with the purpose of the present invention, as embodied and

broadly described, there is provided a method for coding a

25 moving picture 1in a moving picture coding system using

multiple reference picture, a method for setting a reference

index, when an interlaced moving picture is coded into a

frame picture having frame/field macroblock. The method

comprising: (a) determining reference picture index of frame

30 unit at a picture (or slice) level; and (b) determining

reference picture index according to a coding mode of the

macroblock on the basis of the reference picture index of

frame unit at a macroblock level.

According to another embodiment of the present
35 invention, there 1is provided a method for coding an

interlaced moving picture into a frame picture having

O
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frame/field macroblock in a moving picture coding system
using multiple reference picture, wherein a reference picture

index of the frame macroblock ig determined at a macroblock

level by determining the reference picture index of frame

unit at a picture (or slice) level and the reference picture

index of frame unit is used.
According to further another embodiment of the present
invention, there 1is provided a method for coding an

interlaced moving picture into a frame picture having

frame/field macroblock in a moving picture coding system
using multiple reference picture, wherein a reference picture

index of the frame macroblock is determined at a macroblock

level by determining the reference picture index of frame
unit at a picture (or slice) 1level and respectively
allocating a lower index and a higher index to a top
reference field and a bottom reference field while
sequentially visiting the reference frames according to an

gy
=

order of reference picture index of frame unit, the top and

bottom field indexes being giving by an equation:

top reference field 1index = 2 Xx picture index of

reference frame; and

Il

bottom reference field index 2 X pilcture index of
reference frame + 1.

According to further another embodiment of the present
invention, there is provided a method for coding an
interlaced moving picture into a frame picture having
frame/field macroblock in a moving picture coding system

using multiple reference picture, wherein a reference picture

index of the frame macroblock is determined at a macroblock

level by determining the reference picture index of frame

unit at a picture (or slice) 1level and respectively
allocating a lower index and a higher index to a bottom
reference field and a top reference field while sequentially
visiting the reference frames according to an order of
reference picture index of frame unit, the top and bottom

reference field indexes being given by an equation:

0
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top reference field index = 2 x ‘picture index of

reference frame + 1; and

bottom reference field index = 2 x picture index of
reference frame.

According to further another embodiment of the present
invention, there is provided a method for coding an

interlaced moving picture into a frame picture having

frame/field macroblock in a moving picture coding system
using multiple reference picture, wherein a reference plcture
index of the frame macroblock is determined at a macroblock
level by determining the reference picture index of frame
unit at a picture (or slice) level and alternately allocating

indexes, which are increased by one, to reference fields,

starting from a reference field having parity equal to a
current field to reference field having parity different from
the current field while sequentially visiting the reference

frames according to an order of reference picture index of

frame unit in the field macroblock.
According to further another embodiment of the present
invention, there is provided a method for coding an

interlaced moving picture into a frame picture having

frame/field macroblock in a moving picture coding system
using multiple reference picture, wherein a reference picture
index of the frame macroblock is determined at a macroblock
level by determining the reference picture index of frame

unit at a picture (or slice) level allocating a lower index

to a reference field close to a current field in view of trime

and allocating higher index to a reference field far from the
current field in view of time while sequentially visiting the
reference frames according to an order of reference picture

index of frame unit, the indexes of the reference fields

being given by an equation:

index of the reference field close to the current field

= 2 X picture index of reference frame; and

index of the reference field far from the current field

2 X picture index of reference frame + 1.

7
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Brief Description of the Drawings
The accompanying drawings, which are included to

provide a further wunderstanding of the invention and are

incorporated in and constitute a part of this specification,

1llustrate embodiments of the invention and together with the

description serve to explain the principles of the invention.
In the drawings:

FIG. 1 shows macroblock pair in frame picture having

general frame/field macroblock;

FIG. 2 shows reference picture indexes of P frame
coding in a moving picture coding system according to the

related art;

FIG. 3 shows the reference picture index lists 0 and 1

of B frame coding in a moving picture coding system according
to the related art;

FIG. 4 shows reference picture indexes in a coding of
top and bottom fields of P frame in a moving picture coding

system according to the related art;

FIG. 5 shows reference picture index lists 0 and 1 in a

gy

coding of top and bottom fields of B frame in a moving

picture coding system according to the related art;

FIG. 6 shows reference picture indexes reordered in a
coding of P frame in a moving picture coding system according
to the related art;

FIG. 7 shows reference picture indexes of P frame and B
frame having frame macroblock in a moving picture coding
system according to the present invention;

FIG. 8 shows reference picture indexes of P frame and B
frame having field macroblock in a moving picture coding
system according to the present invention (case 1);

FIG. 9 shows reference picture indexes of P frame and B
frame having field macroblock in a moving picture coding
system according to the present invention (case 2);

FIG. 10 sghows reference picture indexes of P frame

having field macroblock in a moving picture coding sgvystem

according to the present invention (case 3);

8
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FIG. 11 shows reference picture indexes of B frame
having field macroblock in a moving picture coding svstem

according to the present invention (casge 3); and

FIG. 12 shows reference picture indexes of P frame and

B frame having fleld macroblock in a moving picture coding

system according to the present invention (case 4).

Best Mode for Carryving Out the Invention

Hereinafter, preferred embodiments of the present
invention will be described in detail with reference to
accompanying drawings.

When an interlaced moving picture is coded into frame
picture having frame/field macroblock, a moving picture
coding system using multiple reference pictures must performs
a motion compensation from a reference frame in order for
frame coding in the frame macroblock. In other words, all
reference pictures must be considered as frame unit. The
moving picture coding system, however, must performs a motion
compensation from a reference field in order for a field
coding in the field macroblock. In other words, all
reference pictures must be considered ags field unit.

Accordingly, the frame pictures having. frame/field
macroblock must use indexes having different structures at

macroblock level. For example, the frame macroblock uses a

reference picture index of frame unit and the field

macroblock uses a reference picture index of field unit. It
should be considered that the reference picture indexes can
be reordered at a picture or slice level.

Therefore, the frame picture having frame/field
macroblocks should consider the reference picture in frame
unit at a picture or slice level and have the reordered

reference picture indexes of frame unit. It is necessary to

determine reference picture index according to a coding mode
of macroblock based on the reference picture indexes of the

frame unit at the macroblock level.

The present invention provides a method for determining

9
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reference picture index in frame picture having frame/field
macroblock. The method includes a process of determining
reference picture index at a picture (or slice) level and a

process of determining reference picture index at a

macroblock level.

[1] Determination of Reference Picture Index at
Picture (or Slice) Level

All the reference pictures are considered in frame unit

at a picture or slice level and reference picture indexes of

frame unit are calculated.

In the method or determining a reference picture index

for P frame, reference frames are sorted in an order reverse

to a codilng order and indexes arxre allocated while wvisiting

the sorted reference frames in seguence.

Reference picture indexes for B frame are determined
based on a display order of the reference frames. First, in
case of a reference frame list 0, 1ndexes are allocated in a
reverse order to reference frames whose display orders lag
behind the B frame and the remaining indexes are allocated in
the display order to reference frames whose display order
lead the B frame.

In casgse of a retf

erence frame list 1, in contrast to the

reference frame list 0, indexes are allocated in the display

order to reference frames whose display orders are higher

than the B frame and the remaining indexes are allocated in a

reverse order to reference frames whose display orders are

lower than the B frame. When the reference picture indexes
are reordered so as to enhance a coding efficiency, the
reference picture indexes of frame unit are reordered.

[2] Determination of Reference Picture Index at

Macroblock Level

The reference pilcture 1index is modified according to
the coding mode of the macroblock while performing a coding
in unit of macroblock pair with respect to the reference

picture 1indexes of frame wunit, which are obtained at the

picture (or slice) level. This process will be described

10
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below.

[2.1] Case of Frame Macroblock

Since motion compensation must be performed to frame
macroblocks from reference frame, the reference picture index
should be frame unit. Accordingly, the reference picture
indexes of frame unit, which are obtained at the picture (or

slice) level, are used.

Reference frame stored in a reference buffer should be
configured with field pair having parities opposite to each
other. FIG. 7 shows reference picture indexes for frame
macroblock 1in P frame and B frame when a size of the
reference buffer i1s 5.

[2.2] Case of Field Macroblock

Since motion compensation must be performed to field

macroblocks from reference field, the reference picture index

should be field unit. In this case, field pair having
parities opposite to each other is also present in the
reference buffer. Accordingly, each reference frame is
divided into two fields while sequentially visiting the
reference frame according to the reference picture indexes of
frame wunit, which are obtained at the picture (or slice)
level. Then, the reference picture indexes are newly

allocated to each field. The reference picture indexeg for

two fields of each reference frame are allocated in wvarious
methods (Cases 1 to 4).

(Case 1)

Regardless of the top and bottom field macroblocks of a

current field macroblock, a lower index is allocated to the

top reference field and a higher index is allocated to the

bottom reference field while sequentially wvisiting the

reference frames 1in an order of the reference picture
indexes, which are obtained at the picture (or sglice) level.
In other words, the top and bottom reference field
indexes can be given by an egquation below.
Top reference field index = 2 x picture index of

reference Lrame

11
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Bottom reference field index = 2 x picture index of

reference frame + 1

FIG. 8 shows reference picture indexes for field
macroblocks of P frame and B frame.

(Case 2)

Regardless of the top and bottom field macroblocks of a
current field macroblock, a lower index is allocated to the
bottom reference field and a hicher index is allocated to the
top reference field while sequentially visiting the reference

frames in an order of the reference picture indexes, which

are obtained at the picture (or slice) level.

In other words, the top and bottom reference field

indexes can be given by an equation below.

Top reference field index = 2 Xx pilcture index of

reference frame + 1
Bottom reference field 1ndex = 2 X picture index of

reference frame
FIG. 9 shows reference picture indexes for field

g

macroblocks of P frame and B frame.

(Case 3)
Indexes that are 1increased by one are alternately

allocated to reference fields, starting from the reference
field having a parity equal to the current field to the
reference field having a parity different from the current

field, while sequentially +visiting the reference frames

according to a reference picture index order of the picture

(or slice) level. FIGs. 10 and 11 show reference picture

indexes for the field macroblocks of P frame and B frame.

(Case 4)

Regardless of the top and bottom field macroblocks of a
current field macroblock, a 1lower index ig allocated to
reference field close to the current field in view of time
and a higher index is allocated to reference field far from
the current field in view of time while sequentially visiting

the reference frames in an order of the reference picture

indexes of the picture (or slice) level.

12
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In other words, the reference field indexes can be

given by an equation below.

Reference field index close to the current field = 2 x
picture index of reference frame
Reference field index far from the current field = 2 X

picture index of reference frame + 1

In FIG. 12, there are shown reference picture indexes

for field macroblock of P frame and B frame.

While the present invention has been described and

1llustrated herein with reference to the preferred

embodiments thereof, it will be apparent to those sgskilled in

the art that various modifications and variations can be made

thereln without departing from the spirit and scope of the

invention. Thus, it is intended that the present invention

covers the modifications and wvariations of this invention

that come within the scope of the appended claims and their

equivalents.

Industrial Applicability

According to a coding a moving picture method of the

present 1nvention, when a moving picture coding system using

multiple reference pictures codes an interlaced moving

picture into a frame picture having frame/field macroblock,
the moving picture coding system efficiently provides
reference picture information used for motion compensation by
differently determining reference picture index according to

coding modes of macroblocks.

13
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Claims

1. A method of selecting a reference picture for
processing a field macroblock, comprising:

selecting at least one reference picture for
processing a field macroblock from at least one reference
picture list using reference picture index information, the
at least one reference picture list being organized based
on picture display order information and then reordered Dby
a unit of a frame, each selected at 1least one reference

picture being a field.

2. The method of claim 1, further comprising:
processing the field macroblock using the selected at

least one reference picture.

3. The method of claim 1, wherein the reference field

is one of a top field and a bottom field.

4, The method of claim 1, wherein each selected at
least one reference picture 1s a field of a reference

frame.

5. The method of c¢laim 1, wherein 1if the reference
picture index information is an even index number, then the
gselected at least one reference field has a same field

parity as the field macroblock.

6. The method of c¢laim 5, wherein 1f the reference
picture index information is an odd index number, then the
selected at least one reference field has a field parity

different from the field macroblock.
7. The method of c¢laim 1, wherein 1i1if the reference

picture index information 1is an odd index number, then the

selected at least one reference field has a field parity

13



10

15

20

CA 02512671 2006-12-18

dif ferent from the field macroblock.

8. The method of claim 1, wherein 1f the reference
picture index information is an even index number and the
field macroblock is a top field macroblock, then the

selected at least one reference field is a top field.

9. The method of c¢laim 1, wherein 1f the reference
picture index information is an even index number and the
field macroblock 1is a bottom field macroblock, then the

selected at least one reference field is a bottom field.

10. The method of claim 1, wherein if the reference
picture index information is an odd index number and the
field macroblock is a top field macroblock, then the

selected at least one reference field is a bottom field.

11. The method of claim 1, wherein if the reference
picture index information is an odd index number and the
field macroblock is a bottom field macroblock, then the

selected at least one reference field is a top field.

14



Fig.

WO 2004/080078

tie
—d

(related art)

CA 02512671 2005-07-05

1/12

PCT/KR2004/000445



CA 02512671 2005-07-05

PCT/KR2004/000445

WO 2004/080078

FI1G.2

(related art)

P frame

SN W S—— e fm—" p— v J— — A J—
P S p— — R Al p— — — F— — Pl S— P—
AVwvie (E— — Y f— p— f— Y e — f— iy d— S— she—
Ml S R S — N— — L p— Sy

A (e fu— — WP w— S— p— L — —

N SR s tmm—" f— — . Yo S— — —

Al p— — i p— — . fivialy d— — f—

T f— D fw— p— — SR S p—— b S—" Sk je— — —
N Wt S— a— — Pl ‘i s~ —— f— ——d ———
ARl Al p— Y DG S S— — VD i p—— Py el — p— "

reference picture jndex

2/12



CA 02512671 2005-07-05
WO 2004/080078 PCT/KR2004/000445

F1G. 3
(related art)

B {trame
I I ] I l I l ] ]
I I | I | I i |
I I i I I | 1 ! ]
| | ] l ] ]
| | | ) | i ) )
] | | I ] | | | i
] | | ] | ) } ‘ } i
BB Vb . . 2
i | I I | ] | }
| ) ) } ! i \ } | \
} | | | ] | |
‘ i \ } | | | | |
| | || N Ll
I l I | I | ] I |
reference picture index |ist0 2 1 0 3 4
reference picture index list1 4 3 ? 0 1

3/12



CA 02512671 2005-07-05

PCT/KR2004/000445

WO 2004/080078

FiG. 4

(related art)

Top field
of P frame

() — e e e -~
e e - O
O — e o
e o
e R ~ 1O
b e ~ <
R e — ~ I~
e — ©
e -
e S —- @

reference picture index

Bottom field

QO

—

O

 N—

L

Q.

b
OII'!III’I
T — —
TI lllllllllllllllll
() —— e
TI |||||||||||||||| s
() ——
 — e —— —_—
R -
Tl |||||||||||||||| J—
R e —
TI lllllllllllll _—

reference picture index

4/12



CA 02512671 2005-07-05

PCT/KR2004/000445

WO 2004/080078

FIG. ©

(related art)

(V) o e e o e e -
Ttl llllllllllllllll ..18
B\l‘ llllllllllllllll I7’
b e e e

= 2

e,

@3
G ey i (R e . . R (A Sl e S R e

2 Sty
Eoumme

. et e S A — i ——

pB p———_ e W W I

=5
»

BI llllllllllllllll —  p—
gy s gy Sy Sy A e PR

e -

() —— e e e -_— N

A - LY
=~ -
-
R
w

2

/

6

reference picture index

reference piciure index list1 8 8§

(Y e e e i e -
T lllllllllllllllll lg
(Y] o s e et e e e (@
T] llllllllllllllll I—’[
D

=

L

riilllllil

I S

Bl lllllllllllllllll - —
-

O

B!&l llllllllllllllll IO
b e - ™
Q) ——mm e e e - Qd
b e — 0
() e e e - <t

reference picture index |ist0

3

/

9

reference picture index |ist

5/12



CA 02512671 2005-07-05

PCT/KR2004/000445

WO 2004/080078

FIG. ©

(related art)

P frame

S ey A —" A PR e f— iy A" f— T t— A A (. —

4

initial reference picture index

reordered reference picture index

4

6/12



CA 02512671 2005-07-05

PCT/KR2004/000445

WO 2004/080078

3

P frame

FI1G. 7

t~=|
)
0
=
M
—
49!
| N
[
At

Y. =L X ¥ ¥ 7 _F_ ¥ £ _F___¥ _F _§F X ¥ __F . J

F____r & ¥ ¥ ¥ _F _F_ "9 _F __F ¥ _ ¥ ___F Wk ¥ __F ]

Y ok _r Y ¥ Y. Y31+ r _$+£ I r ¥ ___J ¥ _¥F___ J

A ey S A g Sevsen pmmn pupeny Senid s—" vy UV Snnn wm— NNy R — ap—

e (. My ja— (. it fe—" T W fp— N U Sty (W J— — p—

(picture level)

reference picture index
(macroblock level)

l
|
!
l
|
|
i
l
l
|
|
I
|
l
I
|
Areordered reference picture’
| ndex

5

FENNRL ey S, W S— N SRk Gy S AL f—m R [, b— pp— (W W —

C.reordered reference picture

index 1ist0 (picture level)

nreference picture index 1ist0

(macroblock level)
E reordered reference picture

index list1(picture level)

1.
it
)
wm”.
< €
—
D
— O
=
- °
Q o
o °
O I
mm
e){l\
. -
O
Cofmma
Q
. -
S

7/12



CA 02512671 2005-07-05
WO 2004/080078 PCT/KR2004/000445

FIG. 8

P frame

5 Top/Bot tom
 field MB

e e ]
R
N ———
S &
S
e e e e e et e e e et e (]
e e e e et et e et e e o et ]
PSSO o 5
S
et s e D)

index of reference frame
(picture level)

reference picture 1ndex |
(macroblock level) 8 9 4 5 6 7 0 1 2 3

I
MO
o
-
—

| B frame
. ] N
L] N LY ]
R IR
. IR Top/Bottiom | { |
] field g/ ||
SR R NN
R | E I A A 1R
index lis of reference frame
(picture level) 3 0 1 2 4
reference picture index |ist0 5 7 0 1 2 3 45 8 O
(macroblock level)
index list 1 of reference frame
(picture level) 4 1 3 0 2
reference picture index |istd 8 9 > 4 g 7 0 1 4 5

(macroblock level)

8/12



CA 02512671 2005-07-05

WO 2004/080078 PCT/KR2004/000445
FIG. 9
TB T8 TB T8 T g F fram
] R
] N
o
BT A I A O A 9 Top/Bot tom
|| N 2 field MB
} I I | I | ] i I ]
bl 1 T N N R I I A
N vl vy
] | | | | ] | I | !
I ; l I ] ! l ] | I

index of reference frame 1
(picture level)

reference picture index 9 8 5 4 76 10 3 O
(macroblock level)

Lo
No
-

B frame

Top/Bolt for
fieldi B

H—._——--‘—-—“—d——_h———w
T g ayeusn w— ——*—-—_—y‘.-‘——q-' Y T S S
—— — —H———ﬂ-——w———“__
——’-___H-_—-———-.—__
bl B W — S — Y S t— w— —
— et S el w— S Sy — N e S S— Sy’ el w— — Sl
—_—.-‘_——.‘-_—Hﬁ—nﬂ—-.—

index |ist0 of reference frame
(picture level)

reference picture index |ist0 7 8 i 0 3 o E 4 9 8
(macroblock level)

index list 1 of reference frame
(picture level)

reference picture index |isti
(macroblock level) 9 8 3 2 7 6 i 0 5 4

Co
O
N
N

9/12



CA 02512671 2005-07-05

PCT/KR2004/000445

WO 2004/080078

F1G. 10

%% Top field MB

) —— et e e e e e e e e 0 e e

-
b —— e —
| —————— ————— —

8P
— —————— U —
() ———————— e —

aN
f— e e e —
an — e e e e e e e e e —_

4
— O —— —

index of reference frame
(picture level)
reference picture index
(macroblock level)

3

2

4 5 6 7 0 1

9

8

field MB

=
-
adand
-
Q
ol

T T— — . N — — — (g Sl — S— — . (vl w— p—

Iindex of reference frame

(picture level)
reference picture index
(macroblock level)

o 4 /7 6 1 0 3 2

8

9

10/12



CA 02512671 2005-07-05
WO 2004/080078 PCT/KR2004/000445

Fig. 11

B frame

— et sl sssny' ssssnl Ssm——y vy PSSPl

| | ; | | | | I |
AEEEE f L]
SRR e
Ao eld | |
SRR ( SR
| l l E i | I |
' i ’ i | f i ] i |
] i |
index list O reference frame | o | AL
(picture level) 3 ) 1 2 4
reterence picture index |ist0 g = 0 1 2 3 \
(macroblock level) 4 5 8 8
index list 1 of reference frame
(picture level) 4 1 3 0 2
reference picture index |ist] g8 9 o 7
(macroblock level) 6 7 01 4 5
B frame
: : : o
| ] ]
NN R | RE
bl 0 | i
R Bottpn field [MB
o ] SR
L] 1R
] | | N
index |istO of reference frame o 0 | UL
(picture level) ¢ U 1 A 4
reference picture index |ist0 7 6 i D 3 9
(macroblock level) > 4 9 8
index list 1 of reference frame
(picture level) 4 1 3 0 2
reference picture index |ist] 0 B8 3 2 7 B 0 5 4

(macroblock level)

11/12



CA 02512671 2005-07-05

PCT/KR2004/000445

WO 2004/080078

Fi1G. 12

=
O
— =
-
O T
N —
I!!..e
pz]
2 She
= —
r %
e
a.
() e e e e e e e e e
e
e e —
M) —— e e e -
O
e e e
' S ———
4P
_I] llllllllllllllll —_—
0 N —
N
Tlt.. IIIIIIIIIIIIIIII —_—
() ——— e e e e e e — —
4
T..l llllllllllllllll —

Index of reference frame

(picture level)
reference picture index
(macroblock level)

5 4 7 6 1 0 3 2

8

2

B frame

index |ist0 of reference frame

(picture level)
reference picture index list0

4 5 8 9

1 0 3 2

6

/

(macroblock level)
index list 1 of reference frame

(picture level)
reference picture index |isti

5

4

3 2 7 6

8

9

(macroblock level)

12/12



)

P frame

Y frame MBs I

Ay Bl — . () P— . Pl S— — f— — — — [f— — f— —

P [ S— S— AL, S— — N, W— S— S— S— — — — — — —

————— —————— —— —r—————

P Bt S— p— ] — — p— s —— A, b, S S Sl S

reference piclture

A reordered

4

ference picture index

index (picture level)
(macroblock level)

p:)re

B frame

s — ! . w— Wl (e — N e p—— Wy S— — — ey w—

P — ——— ey Sl L " S (o S S— ey S— W—" L. (it

P e T T R— P —— O —— P ——

D
9§ @
— =

s

—

— ] f—— Ay w S— P o S— — S S— — —— —— —

e e e S ——

— — — vl ——— Pk — —

P —

ST S P W S — N W — N N —— W ———

ATV ——— r——f— S o——

— p— i —

C. reordered reference picture

index 1ist0 (picture level)

reference picture ingex 1ist0

(macroblock level)
E reordered reference picture

index listi(picture level)
reference picture index listi

(macroblock level)

[:..



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - abstract drawing

