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FIG. 10
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FIG. 11
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METHOD AND APPARATUS FOR
DECODING A VIDEO SIGNAL

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of U.S. Provi-
sional Application No. 61/177,638 filed on May 12, 2009,
U.S. Provisional Application No. 61/226,252, filed on Jul.
16, 2009, U.S. Provisional Application No. 61/256,318, filed
on Oct. 30, 2009, U.S. Provisional Application No. 61/261,
360, filed on Nov. 15, 2009, Korean Application No.
10-2010-0043470 filed on May 10, 2010, all of which are
hereby incorporated by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present inventions relate to a method and an
apparatus for predicting intra or inter mode and coding as a
block unit.

Discussion of the Related Art

[0003] Generally, a method of eliminating temporal redun-
dancy and spatial redundancy, i.e., intra or inter prediction is
performed to increase a compression ratio of the video
signal. And, such a technology as DC transform, vector
quantization and the like is used.

SUMMARY OF THE INVENTION

[0004] Accordingly, the present invention is directed to an
apparatus and a method of processing a video signal that
substantially obviate one or more of the problems due to
limitations and disadvantages of the related art.

[0005] An object of the present invention is to provide an
apparatus and a method of processing a video signal, by
which the video signal is efficiently processed using intra
prediction.

[0006] Another object of the present invention is to pro-
vide an apparatus and a method of processing a video signal,
by which the number of bits required for a coding region
failing to belong to an output region is decremented.
[0007] To achieve theses objects, the present invention
proposes a method of defining a macroblock type of I slice
in case of a macroblock greater than 16x16 and then
obtaining a size of a prediction block of the macroblock and
an intra prediction mode of the macroblock.

[0008] To achieve theses objects, the present invention
proposes a method of defining a macroblock type of a
boundary macroblock according to a slice type and then
determining a size of a prediction block and an intra picture
prediction mode for the boundary macroblock of a I slice,
and an inter prediction mode using a skip mode for a
boundary macroblock of a P slice or a B slice.

[0009] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory, and are intended to provide
further explanation of the invention as claimed.

[0010] Accordingly, the present invention provides the
following effects or advantages.

[0011] First of all, according to the present invention, a
macroblock greater than 16x16 is adaptively used when a
size of a video picture increases. Therefore, the present
invention decreases the number of bits required for coding
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a macroblock type, thereby enhances efficiency of coding. In
case of a macroblock of I slice, accuracy of prediction is
enhanced by coding the macroblock in a sub-macroblock
unit. Simultaneously, since a size of a prediction block of the
macroblock is determined based on transform size informa-
tion, the number of bits required for coding a macroblock
type is decreased, and efficiency of coding is enhanced. The
present invention enables a decoder to derive or determine
a macroblock type, an intra prediction mode, motion infor-
mation and the like for a boundary macroblock instead of
transmitting them separately, thereby decreasing the number
of bits required for coding the macroblock type, the intra
prediction mode, the motion information and the like.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion.

[0013] In the drawings:

[0014] FIG. 1 is a schematic block diagram of a video
signal decoding apparatus;

[0015] FIG. 2 is an apparatus for decoding a macroblock
using a macroblock type and transform size information;
[0016] FIG. 3 is a flowchart of a process for decoding a
macroblock using a macroblock type and transform size
information;

[0017] FIG. 4 is a table of sub-macroblock type of P
macroblock and B macroblock when a size of a macroblock
is 32x32;

[0018] FIG. 5 is a diagram of an intra macroblock type
according to one embodiment when a size of a macroblock
is 32x32;

[0019] FIG. 6 is a flowchart for a method of decoding a
sub-macroblock using macroblock type information and
block type indication information;

[0020] FIG. 7 is a flowchart for a method of determining
a sub-macroblock type using block type indication informa-
tion according to one embodiment;

[0021] FIG. 8 is a flowchart for a method of obtaining an
intra prediction mode of a macroblock when the macroblock
is coded in intra mode;

[0022] FIG. 9 is a diagram of a boundary macroblock and
a boundary sub-macroblock;

[0023] FIG. 10 is a flowchart for a method of decoding a
sub-macroblock within a boundary macroblock in I slice;
[0024] FIG. 11 is a diagram for a method of setting an intra
prediction mode of a non-boundary sub-macroblock;
[0025] FIG. 12 is a flowchart for a method of decoding a
sub-macroblock within a boundary macroblock in P slice or
B slice; and

[0026] FIG. 13 is a diagram for a method of determining
a macroblock type according to a position of a boundary
macroblock within P slice or B slice.

DETAILED DESCRIPTION OF TIE INVENTION

[0027] Additional features and advantages of the inven-
tion 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
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attained by the structure particularly pointed out in the
written description and claims thereof as well as the
appended drawings.

[0028] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, a method of processing a
video signal according to the present invention is to obtain
macroblock type of a current macroblock, to obtain block
type identification information for a partition of the current
macroblock when the macroblock type is intra-mixed, to
specify a block type of the partition of the current macro-
block based on the block type identification information, to
obtain an intra prediction mode of the current macroblock
according to the block type of the partition of the current
macroblock, and to predict the current macroblock using the
intra prediction mode and a pixel value of a neighboring
block.

[0029] According to the present invention, the block type
identification information is information specifying predic-
tion mode for the partition of the current macroblock and a
size of a prediction block.

[0030] According to the present invention, the intra pre-
diction mode is obtained based on intra prediction mode
reference information, the intra prediction mode reference
information is obtained based on the block type of the
partition of the current macroblock, and the intra prediction
mode reference information indicates whether an intra pre-
diction mode of a prediction block is derived from an intra
prediction mode of a neighboring block.

[0031] According to the present invention, when the intra
prediction mode reference information indicates that the
intra prediction mode of the prediction block is derived from
the intra prediction mode of the neighbor block, the intra
prediction mode of the current macroblock is derived from
the intra prediction mode of the neighbor block.

[0032] According to the present invention, the neighbor
block includes a left block of the prediction block and a right
block of the prediction block, and the intra prediction mode
of the current macroblock is derived into a minimum value
in the intra prediction modes of the left block and the right
block.

[0033] According to the present invention, when the intra
prediction mode reference information indicates that the
intra prediction mode of the predicted block is not derived
from the intra prediction mode of the neighbor block, the
intra prediction mode of the current macroblock is parsed
from a bitstream.

[0034] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, a method of processing a
video signal according to the present invention is to obtain
frame offset information for a video sequence, to specify
whether a current macroblock is a boundary macroblock
using the frame offset information, to derive a macroblock
type of the current macroblock in consideration of a slice
type when the current macroblock is the boundary macro-
block according to the frame offset information.

[0035] According to the present invention, the frame offset
information is information specifying samples belonging to
a specific region within a frame as samples within a picture
of the video sequence, the boundary macroblock is a mac-
roblock including a region not belonging to an output region,
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the output region is a rectangular region specified within a
coded region and the coded region is a frame outputted by
a decoding process.

[0036] According to the present invention, size informa-
tion of a prediction block, CBP information, and an intra
prediction mode for a non-boundary sub-macroblock is
derived when the current macroblock is coded in an intra
mode according to the macroblock type.

[0037] According to the present invention, the non-bound-
ary sub-macroblock is a sub-macroblock of the boundary
macroblock, and does not include a region belonging to the
output region, and the intra prediction mode includes hori-
zontal prediction, vertical prediction and average prediction.

[0038] According to the present invention, the CPB infor-
mation is set to O, the intra prediction mode is derived in
consideration of a position within a current frame of the
non-boundary sub-macroblock.

[0039] According to the present invention, the intra pre-
diction mode is derived by the average prediction when the
non-boundary sub-macroblock is located at a left side or a
top side within the current frame, the intra prediction mode
is derived by the horizontal prediction when the non-
boundary sub-macroblock is located at a right side within
the current frame, and the intra prediction mode is derived
by the vertical prediction when the non-boundary sub-
macroblock is locale at a bottom side within the current
frame.

[0040] According to the present invention, a non-bound-
ary sub-macroblock is coded in a skip mode when the
current macroblock is coded in an inter mode according to
the macroblock type.

[0041] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

[0042] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. First of
all, terminologies or words used in this specification and
claims are not construed as limited to the general or dic-
tionary meanings and should be construed as the meanings
and concepts matching the technical idea of the present
invention based on the principle that an inventor is able to
appropriately define the concepts of the terminologies to
describe the inventor’s invention in best way. The embodi-
ment disclosed in this disclosure and configurations shown
in the accompanying drawings are just one preferred
embodiment and do not represent all technical idea of the
present invention. Therefore, it is understood that the present
invention covers the modifications and variations of this
invention provided they come within the scope of the
appended claims and their equivalents at the timing point of
filing this application.

[0043] First of all, a macroblock may be explained as
follows. A macroblock may be a basic unit for processing a
video frame and is defined as a region composed of 16x16
pixels. It may be defined a macroblock larger than 16x16 as
a size of a video picture increases. A macroblock larger than
16x16 may become a basic unit for processing a video frame
having resolution greater than that of the related art. For
instance, this macroblock may be defined as a region com-
posed of 32x32 or 64x64 pixels. In this case, a macroblock
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larger than 16x16 may become a basic unit for processing a
video frame having resolution greater than that of the related
art.

[0044] Meanwhile, a macroblock larger than 16x16 may
be adaptively used according to resolution of a video picture.
For instance, if resolution of a video picture is greater than
VGA, a size of a macroblock may be defined into 16x16.
Accordingly, it may use a block having such a size as 16x8,
8x16, 4x8, 8x4 and 4x4 as a partition of the macroblock. If
resolution is greater than VGA and smaller than 1,080 P, it
may set a size of a macroblock to 32x32. Accordingly, it
may use a block having such a size as 32x16, 16x32, 16x16,
16x8, 8x16 and 8x8. If resolution is greater than 1,080 P and
smaller than 4kx2k, it may set a size of a macroblock to
64x64. And, i may use a block having such a size as 64x32,
32x64, 32x32, 32x16, 16x32 and 16x16. Yet, an encoder
may determine a size of an optimal macroblock among a
16x16 macroblock and macroblock larger than 16x16
according to resolution of a video picture. The determined
size information of the macroblock may be transferred to a
decoder on a slice level or a sequence level. Therefore, it
adaptively may use the size of the macroblock.

[0045] In the following description, a macroblock type
according to a size of a macroblock is explained. First of all,
according to a prediction mode of a macroblock, i.e., an intra
mode or an inter mode, a macroblock type may be defined.
A macroblock may be predicted by a block unit of a
predetermined size. Hereinafter, a size of a prediction block
may be used as having the same meaning of the block unit
of'the predetermined size. The macroblock type may include
a size of a prediction block. And, a macroblock type per-
forming inter prediction may include information on a
reference direction.

[0046] Particularly, a macroblock, coded in an intra mode,
may be coded by such a block unit as 16x16 pixels, 8x8
pixels and 4x4 pixels. A macroblock, coded in an inter
mode, uses 16x16 pixels, 16x8 pixels, 8x16 pixels or 8x8
pixels as a macroblock type for motion compensation. If the
8x8 pixels are used, 8x4 pixels, 4x8 pixels and 4x4 pixels
may be available for sub-macroblock types.

[0047] In the following description, a macroblock type
may be defined in consideration of a size greater than 16x16.
First of all, as a size of a video picture increases, the
frequency of use for a relatively small macroblock type may
be decreased. It may eliminate information on this macro-
block type, thereby it may reduce the number of bits
allocated to the macroblock type. For instance, if a resolu-
tion of a video picture is smaller than VGA, it may use the
above explained macroblock type. Yet, if the resolution is
greater than VGA and smaller than 1,080 P, a macroblock
type smaller than 8x8 pixels may not be used. In particular,
a macroblock, coded in an intra mode, may be coded by such
a block unit as 16x16 pixels and 8x8 pixels. And, a mac-
roblock, coded in an inter mode, may use such a macroblock
type as 16x16 pixels, 16x8 pixels, 8x16 pixels and 8x8
pixels. In this case, a sub-macroblock type may not use 8x4
pixels, 4x8 pixels or 4x4 pixels. If-a resolution is grater than
1,080P and smaller than 4kx2k, a macroblock type smaller
than 16x16 pixels may not be used. In particular, for blocks
coded in an intra mode and an inter mode, 16x16 pixels may
be used as a macroblock type.

[0048] Likewise, an encoder may determine an optimal
macroblock type according to resolution of a video picture.
And, the determined macroblock type may be transferred to
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a decoder on a slice level or a sequence level. Accordingly,
a macroblock type may be adaptively used.

[0049] FIG. 1 is a schematic block diagram of a video
signal decoding apparatus.

[0050] Referring to FIG. 1, a video signal decoding appa-
ratus according to the present invention includes an entropy
decoding unit 110, a inverse quantizing unit 120, an inverse
transforming unit 125, a deblocking filtering unit 130, a
decoded picture storing unit 140, an inter predicting unit 150
and an intra predicting unit 160.

[0051] The entropy decoding unit 110 extracts a transform
coeflicient of each macroblock, a motion vector, a reference
picture index and the like by performing entropy decoding
on a video signal bitstream. The inverse quantizing unit 120
inverse-quantizes the entropy decoded transform coefficient,
and the inverse transforming unit 125 then restores an
original pixel value using the inverse-quantized transform
coefficient. The deblocking filtering unit 130 is applied to
each coded macroblock to reduce block distortion. A picture
through filtering is stored in the decoded picture storing unit
140 to be outputted or used as a reference picture. The inter
predicting unit 150 predicts a current picture using the
reference picture stored in the decoded picture storing unit
140 and inter prediction information (e.g., reference picture
index, motion vector, etc.) delivered from the entropy
decoding unit 110. In particular, motion vectors of blocks
adjacent to a current block (hereinafter named neighboring
blocks) are extracted from a video signal. A predicted
motion vector of the current block may be obtained from the
neighboring block. The neighboring block may include a
block located at a left, top or right top side of the current
block. For instance, a predicted motion vector of a current
block may be obtained using median value of horizontal and
vertical components of motion vectors of neighboring
blocks. Alternatively, in case that a left block of a current
block has at least one prediction block coded in an inter
mode, a predicted motion vector of the current block may be
obtained using a motion vector of a prediction block located
at a top side of the current block. In case that a top block of
a current block has at least one prediction block coded in an
inter mode, a predicted motion vector of the current block
may be obtained using a motion vector of a prediction block
located at a most left side. In case that blocks located at top
and right sides of a current block among neighboring blocks
are located outside a boundary of a picture or slice, a
predicted motion vector of the current block may be set to
a motion vector of a left block. If there exists one block
having the same reference picture index of a current block
among neighboring blocks, a motion vector of the block may
be used for motion prediction.

[0052] A predicted motion vector may be obtained based
on a partition of a macroblock according to a macroblock
type. For instance, when a partition of the current macrob-
lock according to a current macroblock type is 8x16, if an
index of the partition of the macroblock is set to 0, a left
block of the current macroblock may be set to be used for
prediction. If an index of the partition of the macroblock is
set to 1, a right top block of a current block may be set to
be used for prediction. When a partition of the current
macroblock according to a current macroblock type is 16x8,
if an index of the partition of the macroblock is set to O, a
top block of a current block may be set to be used for
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prediction. If an index of the partition of the macroblock is
set to 1, a left block of a current block may be set to be used
for prediction.

[0053] In obtaining a prediction motion vector of a current
block, it may define various kinds of motion vectors extract-
able from neighboring blocks as candidates for a predicted
motion vector. As mentioned in the foregoing description,
the candidates for the predicted motion vector includes a
motion vector of one block among neighboring blocks, a
median value of motion vectors of neighboring blocks, an
average value of neighboring block. And, a candidate of a
predicted motion vector is determined in consideration of
the frequency number of motion vector of the neighboring
block, by which the candidates are non-limited. Accord-
ingly, an encoder selects a motion vector having best effi-
ciency as a predicted motion vector from the candidates for
the predicted motion vector, and then send the selected
motion vector to a decoder. The selected motion vector may
be obtained in a slice level or a macroblock level. The
candidate of the predicted motion vector may be defined
using an index. And, the selected motion vector includes this
index.

[0054] A size of bits to be coded may be reduced by
coding a difference vector between a motion vector of a
current block and a predicted motion vector of the current
block. The motion of the current block is compensated using
the predicted motion vector and the difference vector
extracted from a video signal. Moreover, this motion com-
pensation may be performed using one reference picture or
a plurality of pictures.

[0055] For instance, in case that a size of a macroblock is
16x16, total 7 kinds of partitions including 16x16, 16x8,
8x16, 8x8, 8x4, 4x8, and 4x4 may be available for inter
prediction. They may be hierarchically represented as mac-
roblock or sub-macroblock types. In particular, a size of a
prediction block may be represented as a macroblock type
and one of 16x16, 16x8, 8x16 and 8x8 May be selected as
the size. If 8x8 is selected, one partition may be selected as
a sub-macroblock type from 8x8, 8x4.4x8, and 4x4.
[0056] A reference picture index and a motion vector may
be coded for each prediction block. Alternatively, a refer-
ence picture index may be coded for each macroblock and
a motion vector may be coded for each prediction block.
Moreover, a coding scheme for a sub-macroblock may be
determined in the same manner of a macroblock. Besides, it
is understood that the above-mentioned contents relevant to
the inter prediction may be applicable to a case of perform-
ing the following inter prediction in the same manner of the
above description.

[0057] A skip macroblock is a macroblock coded in skip
mode. In reconstructing a current macroblock, a skip mac-
roblock is reconstructed by using a pixel value of a macro-
block within a previously coded reference picture instead of
sending information on the current macroblock, i.e., a
motion vector, a reference picture index and a residual data.
In performing skip macroblock coding, a motion compen-
sation using a motion vector is accompanied. This motion
vector may be derived using a neighboring block. The
former method for deriving a motion vector may be identi-
cally applicable to a method for deriving the motion vector.
In the following description, a method for deriving a motion
vector and a reference picture index of a B skip macroblock
is explained. First of all, a picture having a smallest refer-
ence index among List] reference pictures is defined as an
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anchor picture. And, a block of the anchor picture co-located
at the same spatial position of the current block is defined as
an anchor block.

[0058] For instance, motion information of a current block
may be predicted using motion information of the anchor
block. A motion vector of the anchor block in a List0
direction may be defined as mvCol. In this case, if a motion
vector of the anchor block in the ListO direction does not
exist, but a motion vector in Listl direction exists, a motion
vector in the List]l direction may be set to mvCol. In this
case, in case of B picture, two random pictures are used as
reference pictures. In doing so, the prediction is named List0
prediction or Listl prediction. For instance, the ListO pre-
diction means prediction for a forward direction, while the
List] prediction means prediction for a backward direction.
[0059] List0 reference picture of a current block may
become a picture referred to by the mvCol, and Listl
reference picture may become an anchor picture. If the
anchor block does no have motion information (e.g., in case
of being coded in intra mode), a size of a motion vector
becomes 0, and a reference picture index of the ListO
reference picture becomes -1.

[0060] Moreover, a motion vector mvLO of List0 and a
motion vector mvL.1 of List]l may be obtained from the
motion vector mvCol. Assuming that a speed of motion
within a reference picture, a current picture, and an anchor
picture is constant, a magnitude of each of the mvL.0 and the
mvL1 may become proportional to time intervals among the
reference, current and anchor pictures. Hence, the mvL0 and
the mvL1 may be obtained by using the interval between the
reference picture and the current picture, and the interval
between the reference picture and the anchor picture. In
particular, in case that ListO reference index of the anchor
block refers to a long-ten reference picture, it is obtained by
Formula 1.

mvLO=mvCol
mrvL1-0 Formula 1
[0061] In case that ListO reference index of the anchor

block does not refer to a long-term reference picture, it is
obtained by Formula 2.

mvLO=mvCol*(th/td)

mvL1=—mvCol*(td—tb)/td—mvLO-mvCol Formula 2

[0062] Meanwhile, motion information of a current block
may be predicted using motion information correlation in
space direction. In this case, the anchor picture and the
anchor block may be used in obtaining motion information.
[0063] First of al, a prediction mode of a current slice may
be identified. For instance, if a slice type of a current slice
is P slice or B slice, a skip mode may be used. And, motion
information of neighboring blocks may be obtained. For
instance, assuming that a block at a left side of a current
block, a block at a top side of the current block, and a block
at a right top side of the current block are named a neigh-
boring block A, a neighboring block B and a neighboring
block C, respectively, motion information of the neighbor
blocks A, B and C may be obtained. A reference picture
index of the current block for ListO or Listl direction may
be derived using the motion information of the neighboring
blocks. And, a first variable may be derived based on the
reference picture index of the current block. In this case, the
first variable may mean a variable used in predicting a
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motion vector of the current block as a random value. For
instance, a reference picture index of the current block for
the List0 or List]l direction may be derived into a smallest
value among reference picture indexes of the neighboring
blocks. For this, the following formula (Formula 3) is used.
refldxLO=MinPositive(refldxL0A4,MinPositive
(refldxLOB, refldxLOC)) refldxL1=MinPositive
(refldxL14,MinPositive(refldxL1B,refldxL1C))
where,MinPositive(x,y)=Min(x,y)(x=0 and y=0)

Max(x,y) (other cases) Formula 3

[0064] For example, in detail, it becomes ‘MinPositive(0,
1)=0". In particular, in case that two available indexes exist,
a smaller value is obtained. Alternatively, it becomes ‘Min-
Positive(-1,0)=0". Namely, in case that one available index
exists, a large value, which is a useful index value, is
obtained. Alternatively, it becomes ‘MinPositive(-1,-1)—-
1. Namely, in case that two are not available indexes at all,
e.g., if both neighboring blocks are coded in an intra mode,
or two neighboring blocks are not available, a large value
‘-1’ is obtained. Therefore, in order to obtain an unavailable
result value, any available value should not exist at all.
[0065] First of all, for an initial value of the first variable,
the first variable may be set to 0. Moreover, in case that each
reference picture index for the derived List 0 and Listl
directions is smaller than 0, a reference picture index of the
current block for the List0 or List]l direction may be set to
0. And, the first variable may be set to a value for indicating
that a reference picture of the current block does not exist.
In this case, the case that each reference picture index for the
derived ListO0 and Listl directions is smaller than 0 may
mean a case that the neighboring block is coded in an intra
mode, or a case that the neighboring block is not available,
for example. In this case, a motion vector of the current
block may be set to 0 by setting the first variable to 1.
[0066] Since three neighboring blocks are used for the
present embodiment, in case that all three neighboring
blocks are coded in an intra mode, or not available, a
reference picture index of the current block may have an
unavailable value ‘-1°. Hence, if all reference picture
indexes of the current block are not available, the first
variable is set to 1. In particular, if a reference picture of a
current block fails to exist, the first variable is set to 1.
[0067] A second variable may be derived using the motion
information of the anchor block within the anchor picture, in
this case, the second variable may mean a variable that is
used to predict a motion vector of a current block as a
random value. For instance, in case that the motion infor-
mation of the anchor block meets predetermined conditions,
the second variable may be set to 1. If the second variable
is set to 1, a motion vector of the current block for the ListO
or Listl direction may be set to 0. The predetermined
conditions include the following. First of all, a picture with
a smallest reference picture index among reference pictures
for the Listl direction should be a short-term reference
picture. Secondly, a reference index of a referred picture of
the anchor block should be set to 0. Thirdly, each of the
horizontal and vertical components of a motion vector of the
anchor block should be equal to or smaller than 1. Thus, if
all the predetermined conditions are met, it is determined
that it is close to a video having almost no motion. And, the
motion vector of the current block is then set to O.

[0068] Motion information of a current block may be
predicted based on the derived first and second variables.
For instance, if the first variable is set to 1, the motion vector
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of the current block for the List0O or Listl may be set to 0.
If the second variable is set to 1, the motion vector of the
current block for the ListO or Listl may be set to 0. In this
case, the setting to 0 or 1 is just exemplary. And, the first or
second variable is set to another predetermined value to use.
[0069] Ifthe predetermined conditions are not met, motion
information of a current block may be derived from motion
information of neighboring blocks within a current picture.
For instance, in case of a motion vector, the method for
deriving motion vector of the skip macroblock may be
identically applicable.

[0070] A reference picture index of the current block may
be obtained in a manner of calculating a minimum value
among reference picture indexes of the motion vectors
located at left, top, and right topsides and then setting the
minimum value to the reference picture of the current block.
And, it is understood that the above mentioned contents
relevant to the skip mode may be identically applicable to a
case of coding a current block in a skip mode.

[0071] The intra predicting unit 160 performs intra pre-
diction using a reconstructed pixel within a current picture.
The reconstructed pixel within the current picture may
include a pixel to which deblocking filtering is not applied.
An original picture is then reconstructed by adding the
predicted current picture and a residual outputted from the
inverse transforming unit together. In the following descrip-
tion, an intra mode is explained in detail. First of all, 4x4
pixels, 8x8 pixels and 16x16 pixels may be used as block
units for performing intra prediction. The 4x4 intra predic-
tion obtains a predicted value of the 4x4 pixels within a
prediction block using four right pixels within a left block,
four bottom pixels within an upper block, one right bottom
pixel within a left upper block and one left bottom pixel
within a right upper block. In this case, regarding an intra
prediction mode, a most suitable prediction direction is
selected per 4x4 pixel block from 9 kinds of prediction
directions in H.264/AVC and prediction is then performed
by a block unit of 4x4 pixels based on the selected prediction
direction. The 8x8 intra prediction can be preformed in the
same manner of the 4x4 intra prediction. Meanwhile, the
16x16 intra prediction is performed by selecting one of the
four kinds of methods including vertical prediction, hori-
zontal prediction, average prediction and planar prediction
from 16 bottom pixels of an upper macroblock of a current
macroblock and 16 right pixels of a left macroblock of a
current macroblock.

[0072] In the following description, a detailed method of
determining the above described macroblock type is
explained with reference to FIG. 2, FIG. 3 and FIG. 4.
[0073] FIG. 2 is a block diagram of an apparatus for
decoding a macroblock using a macroblock type and trans-
form size information.

[0074] Referring to FIG. 2, a macroblock type determining
unit 200 may obtain a macroblock type of a currently
decoded macroblock from a bitstream transferred from an
encoder. In the following description, a case of 32x32
macroblock is explained for example.

[0075] FIG. 3 is a flowchart of a process for decoding a
macroblock using a macroblock type and transform size
information.

[0076] Referring to FIG. 3, skip macroblock indication
information for a macroblock may be obtained [S300]. In
this case, the skip mode indication information indicates
whether a macroblock is coded in skip mode or not. For
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instance, if the skip mode indication information is set to 1,
it may mean that the macroblock is coded in the skip mode.
If the skip mode indication information is set to 0, it may
mean that the macroblock is not coded in the skip mode.
According to the skip mode indication information, if the
macroblock is not coded in the skip mode, a macroblock
type may be obtained from the bitstream [S310]. In case of
I slice, the macroblock may be predicted by a block unit of
32x32 pixels, 16x16 pixels or 8x8 pixels according to the
macroblock type.

[0077] Like the P macroblock and the B macroblock, a
sub-macroblock type may be defined. The sub-macroblock
type may be obtained based on the macroblock type [S320].
[0078] For instance, a sub-macroblock type may be
obtained when the macroblock type is 16x16. This sub-
macroblock type may include prediction mode information
and a size of a prediction block. Therefore, according to the
sub-macroblock type, the sub-macroblock may be predicted
by a block unit of 16x16 pixels, 8x8 pixels or 4x4 pixels.
The sub-macroblock type may include prediction mode
information only. Namely, the sub-macroblock type indi-
cates whether the sub-macroblock is predicted in an intra
mode or not. In the following description, if a sub-macro-
block type includes prediction mode information only, a
method of obtaining a size of a prediction block in a
sub-macroblock and an intra prediction mode is explained.
[0079] First of all, the intra predicting mode 210 includes
a prediction block size determining unit 230 and an intra
prediction mode obtaining unit 240. If it is indicated that the
sub-macroblock is predicted in the intra mode according to
the sub-macroblock type, the prediction block size deter-
mining unit 230 determines the size of the prediction block
using transform size information. And, the intra prediction
mode obtaining unit 240 obtains an intra prediction mode of
the sub-macroblock from a bitstream transferred from an
encoder [S330].

[0080] For instance, if the sub-macroblock is predicted in
the intra mode according to the sub-macroblock type, trans-
form size information for the sub-macroblock may be
obtained. In this case, the transform size information may
include the information indicating a block unit for perform-
ing transform coefficient decoding and picture generation. In
case that the transform size information indicates to perform
the transform coefficient decoding and picture generating
process by a block unit of 4x4 pixels, the size of a prediction
block of the sub-macroblock may be determined into 4x4
pixels and the sub-macroblock may be predicted by a block
unit of 4x4 pixels. In case that the transform size informa-
tion includes 8x8 pixels or 16x16 pixels, the sane scheme
may be applicable thereto.

[0081] In case that the sub-macroblock is predicted in the
intra mode according to the sub-macroblock type, an intra
prediction mode of the sub-macroblock may be obtained
based on intra prediction mode reference information. In this
case, the intra prediction mode reference information indi-
cates whether the intra prediction mode of the prediction
block is derived from an intra prediction mode of a neigh-
boring block.

[0082] For instance, the intra prediction mode reference
information may be obtained when the sub-macroblock is
predicted in the intra mode according to the sub-macroblock
type. If the intra prediction mode reference information
indicates that the intra prediction mode of the predicted
block is derived rom the intra prediction mode of the
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neighboring block, the intra prediction mode for the predic-
tion block within the sub-macroblock may be derived using
the intra prediction modes of left and right blocks of the
prediction block. The intra prediction mode may be derived
into a minimum value of the intra prediction modes of the
left and right blocks. If the intra prediction mode reference
information indicates that the intra prediction mode of the
prediction block is not derived from the intra prediction
mode of the neighboring block, the intra prediction mode for
the prediction block within the sub-macroblock may be
parsed from the bitstream. The above mentioned method of
obtaining the size of the prediction block and the intra
prediction mode nay be identically applicable to block coded
in an intra mode in the following.

[0083] Subsequently, the sub-macroblock may be pre-
dicted using the size of the prediction block, the intra
prediction mode, and the pixel value within the neighboring
block of the sub-macroblock [S350]. The reconstructing unit
260 reconstructs a macroblock by adding the predicted
macroblock and the residual transferred from the encoder
together. In this case, the residual value may be defined as
a difference value between a pixel value of an original
macroblock and a pixel value of a predicted macroblock.
[0084] If the sub-macroblock is coded in an inter mode
according to the sub-macroblock type, the inter prediction
unit 240 obtains motion information of the sub-macroblock
[8340].

[0085] For instance, the sub-macroblock type may be
defined as FIG. 4. FIG. 4 is a table of sub-macroblock type
of P macroblock and B macroblock when a size of a
macroblock is 32x32. Referring to FIG. 4, if the sub-
macroblock type is set to P_L0_16x8, the sub-macroblock
may include two partitions of the sub-macroblock and may
be predicted by a block unit of 16x8 pixels. In particular, a
motion vector and a reference picture index may be obtained
per partition of the sub-macroblock. The sub-macroblock
may be predicted using the motion vector and the reference
picture index [S350]. The reconstructing unit 250 then
reconstructs a macroblock by adding the predicted macro-
block and the residual transferred from the encoder together.
[0086] In case that the macroblock is coded in a skip mode
according to the skip mode indication information, the
macroblock may be predicted by deriving motion informa-
tion from a reference picture and a reference block [S350].
[0087] In the following description, a macroblock type for
a macroblock greater than 16x16 is explained with reference
to FIG. 5.

[0088] FIG. 5 is a diagram of an intra macroblock type
according to one embodiment if a size of a macroblock is
32x32.

[0089] Referring to FIG. 5 (a), if a macroblock is 32x32,
the macroblock may be predicted by a block unit of 32x32
pixels, 16x16 pixels or 8x8 pixels. If a macroblock type is
intra 32x32, the macroblock may be predicted from 32
bottom pixels of a top macroblock of the macroblock and 32
right pixels of a left macroblock of the macroblock by
obtaining one of four kinds of modes including vertical
prediction, horizontal prediction, average prediction, and
planar prediction. If a macroblock type is intra 16x16, the
macroblock may be predicted by obtaining a prediction
value of 16x16 pixels from 16 right pixels within a left
block, 16 bottom pixels within a top block, 1 right bottom
pixel within a left top block and 1 left bottom pixel within
a right top block.
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[0090] In this case, regarding the intra prediction mode,
most proper intra prediction mode may be obtained from 9
kinds of modes per 16x16 pixel block. It may be predicted
by a block unit of 16x16 pixels based on the obtained intra
prediction mode. In case that the macroblock type is intra
8x8, it may be predicted by the same method as the intra
16x16.

[0091] Referring to FIG. 5 (&), if a macroblock is 32x32,
the macroblock may be predicted by a block unit of 4x4
pixels as well as 32x32 pixels 16x16 pixels or 8x8 pixels. In
this case, it may be predicted by the same method as the intra
16x16.

[0092] Referring to FIG. 5 (¢), if a macroblock is 32x32,
the macroblock type may include the intra-mixed as well as
intra 32x32, intra 16x16 or intra 8x8. In case that the
macroblock type is the intra-mixed, a block type on a
partition of the macroblock may be obtained. Accordingly,
intra prediction may be adaptively performed by a block unit
of intra 8x8 or intra 4x4. In this case, the partition of the
macroblock may mean a block within a macroblock parti-
tioned in to equal sizes, and indicate a sub-macroblock.
[0093] Another embodiment of the intra-mixed is
explained with reference to FIG. 5 (d) as follows. In case
that a macroblock is 32x32, intra 32x32 or intra mixed may
be defined as a macroblock type of I slice. If the macroblock
type is the intra-mixed, intra prediction may be performed
on a partition of the macroblock by a block unit of intra
16x16, intra 8x8 or intra 4x4. Therefore, unlike FIG. 5 (¢),
the intra 16x16 or the intra 8x8 may not be used as the
macroblock type.

[0094] In the following description, in case that a macro-
block type of I slice may be defined as intra NxN (where. N
is an integer greater than 16) or intra-mixed, a method of
decoding a macroblock is explained with reference to FIG.
6 to 8.

[0095] FIG. 6 is a flowchart for a method of decoding a
sub-macroblock using a macroblock type and block type
indication information.

[0096] Referring to FIG. 6, a macroblock type for a
current macroblock may be obtained in a macroblock layer
[S600]. Block type identification information on a partition
of the current macroblock may be obtained when the mac-
roblock type is intra-mixed [S610]. In this case, the partition
of the macroblock may mean a block partitioned into equal
sizes within the macroblock. For instance, if a macroblock
is 32x32, a partition of the macroblock may be set to four
16x16 blocks. A block type of the partition of the current
macroblock may be determined by using the block type
identification information [S620]. This is explained with
reference to FIG. 7 as follows.

[0097] FIG. 7 is a flowchart for a method of determining
a sub-macroblock type using block type indication informa-
tion according to one embodiment.

[0098] Referring to FIG. 7, it may obtain first block type
identification information on a partition of a macroblock
[S700]. In this case, first block type identification informa-
tion may indicate whether a block type of the partition of the
macroblock is intra 4x4 According to the first block type
identification information, i(the block type of the partition of
the macroblock is intra 4x4, the partition of the macroblock
may be predicted by a block unit of 4x4 pixels [S720].
According to the first block type identification information,
if the block type of the partition of the macroblock is not the
intra 4x4, it may obtain second block type identification
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information [S710]. In this case, the second block type
identification information may indicate whether a block type
of the partition of the macroblock is intra 8x8. According to
the second block type identification information, if the block
type of the partition of the macroblock is intra 8x8, the
partition of the macroblock may be predicted by a block unit
of 8x8 pixels [S740]. According to the second block type
identification information, if the block type of the partition
of the macroblock is not the intra 8x8, the partition of the
macroblock may be predicted by a block unit of 16x16
pixels [S730].

[0099] Referring now to FIG. 6, it may obtain an intra
prediction mode for the partition of the current macroblock
[S630]. As mentioned in the foregoing description, the intra
prediction mode for the partition of the current macroblock
may be derived from an intra prediction mode of a neigh-
boring block based on intra prediction mode reference
information, or may be parsed from a bitstream. For
instance, if the partition of the current macroblock is 16x16
and the block type of the partition of the current macroblock
is intra 4x4, the intra prediction mode may be obtained by
4x4 block unit within the partition of the current macrob-
lock.

[0100] Yet, in case that the macroblock type of the current
macroblock is not the intra-mixed, it may predict the current
macroblock based on the macroblock type [S650]. In this
case, the macroblock type may include an intra prediction
mode and CBP information. Therefore, it may predict a pixel
value of the current macroblock using the intra prediction
mode according to the macroblock type and a pixel of a
neighboring block. And, the neighboring block may mean
the block reconstructed prior to the current macroblock. For
instance, the neighboring block may mean a left block of the
current macroblock, or a top block of the current macrob-
lock. And, the pixel of the neighboring block may include
the reconstructed pixel to which deblocking filtering is not
applied.

[0101] Yet, if the macroblock type does not include the
intra prediction mode and the CBP (Coded Block Pattern)
information, it may separately obtain the intra prediction
mode and CBP (Coded Block Pattern) information. This is
explained with reference to FIG. 8 as follows.

[0102] FIG. 8 is a flowchart for a method of obtaining an
intra prediction mode of a macroblock when the macroblock
is coded in intra mode.

[0103] Referring to FIG. 8, it may obtain a macroblock
type of a current macroblock [S800]. In case that the current
macroblock is coded in intra mode according to the macro-
block type, it may obtain intra prediction mode reference
information on the current macroblock [S810]. For instance,
if the current macroblock is predicted in intra mode, the
macroblock type may be intra NxN or intra-mixed. The intra
prediction mode reference information may be obtained by
a prediction block unit of the current macroblock. In case
that the intra prediction mode reference information indi-
cates that an intra prediction mode of a predicted block is
derived from an intra prediction mode of a neighboring
block, it may derive the intra prediction mode of the
prediction block using intra prediction modes of left and
right blocks of the prediction block [S820]. The derived intra
prediction mode may be derived into a minimum value in the
intra prediction modes of the left and right blocks. In case
that the intra prediction mode reference information indi-
cates that an intra prediction mode of a predicted block is not
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derived from an intra prediction mode of a neighboring
block, it may parse the intra prediction mode of the predic-
tion block from a bitstream [S840]. It may predict a pixel of
the prediction block using the intra prediction mode and the
pixel of the neighboring block [S830]. For instance, the
prediction block may mean a block reconstructed prior to the
predicted block. For instance, the neighboring blocks may
include a left block of the prediction block and a top block
of the prediction block. The pixel of the neighboring block
may include a reconstructed pixel to which deblocking
filtering is not applied.

[0104] In case that the current macroblock is predicted in
inter mode according to the macroblock type, motion infor-
mation of the current macroblock may be obtained [S850].
It may predict the current macroblock in inter mode by using
the motion information [S860].

[0105] In the following description, in case that a macro-
block is a boundary macroblock, a method of determining a
macroblock type of the macroblock is explained.

[0106] FIG. 9 is a diagram of a boundary macroblock and
a boundary sub-macroblock.

[0107] Referring to FIG. 9, a coded region may be a frame
outputted by a decoding process. An output region may be
a rectangular region specified within the coded region, or
may include a region actually displayed in the coded region
in a narrow meaning. A boundary macroblock may be a
macroblock including a region not belonging to the output
region. And, a non-boundary macroblock may be a macro-
block including a region belonging to the output region only.
A boundary sub-macroblock is a sub-macroblock within the
boundary macroblock and may be a sub-macroblock includ-
ing a region belonging to the output region. On the contrary,
a non-boundary sub-macroblock may be a sub-macroblock
remaining in the boundary macroblock except the boundary
sub-macroblock. Namely, the non-boundary sub-macrob-
lock may be a sub-macroblock failing to include a region
belonging to the output region as a sub-macroblock within
the boundary macroblock.

[0108] FIG. 10 is a flowchart for a method of decoding a
sub-macroblock within a boundary macroblock in case of 1
slice.

[0109] Referring to FIG. 10, it may obtain frame offset
information for a video sequence [S1000]. In this case, the
frame offset information may specify samples belonging to
a specific region within a frame as samples within a picture
of the video sequence. Alternatively, the frame offset infor-
mation may specify samples belonging to the output region.
Using the frame offset information, it may specify a bound-
ary macroblock within a frame [S1010]. If a current mac-
roblock is a boundary macroblock according to the frame
offset information, a macroblock type of the current mac-
roblock may be set to intra-mixed [S1020]. In this case, it
may specify whether a partition of the current macroblock is
a boundary sub-macroblock or not based on the frame offset
information. If the partition of the current macroblock is the
boundary sub-macroblock, as mentioned in the foregoing
description with reference to FIG. 7, it may determine a
boundary sub-macroblock type [S1050]. And, it may obtain
an intra prediction mode of the boundary sub-macroblock
according to the boundary sub-macroblock type [S1060].
Using the intra prediction mode and a pixel value within a
neighboring block of the boundary sub-macroblock, it may
predict a pixel value of the boundary sub-macroblock
[S1040]. Yet, if the current sub-macroblock is a non-bound-
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ary sub-macroblock, the current sub-macroblock may be
predicted by a block unit of a predetermined size. For
instance, in case that the current macroblock is 32x32, a
block type of the current sub-macroblock may beset to intra
16x16. Moreover, CBP (coded block pattern) information
may be set to 0. The CBP (coded block pattern) information
may indicates whether the current sub-macroblock has a
luminance coefficient or not.

[0110] Meanwhile, in case that the current sub-macrob-
lock is a non-boundary sub-macroblock, an intra prediction
mode of the current sub-macroblock may be not separately
obtained. Instead, one of 9 kinds of intra prediction modes
may be set to the intra prediction mode of the current
sub-macrobluck based on position information of the current
sub-macroblock [S1030]. The current sub-macroblock may
be located at a left side, a right side, a top, a bottom, a left
top, a left bottom, a right top or a right bottom within the
current frame. And, it may determine the intra prediction
mode in consideration of a neighboring block of the current
sub-macroblock and the position of the current sub-macro-
block. In this case, the neighboring block may be a block
adjacent to the current sub-macroblock, and may mean a
block having a pixel value reconstructed prior to the current
sub-macroblock. Detailed embodiment shall be described
with reference to FIG. 11. Using the intra prediction mode
and the pixel value within the neighboring block of the
non-boundary sub-macroblock, it may predict a pixel value
of the non-boundary sub-macroblock [S1040],

[0111] FIG. 11 is a diagram for a method of setting an intra
prediction mode of a non-boundary sub-macroblock.

[0112] Referring to FIG. 11 (a) in case that a non-bound-
ary sub-macroblock is located at a right side within a frame,
a left sub-macroblock of the non-boundary sub-macroblock
has a reconstructed pixel value. And, it may be efficient to
predict the non-boundary sub-macroblock using the hori-
zontal prediction among the 9 kinds of intra prediction
modes.

[0113] Referring to FIG. 11 (), in case that a non-
boundary sub-macroblock is located at a bottom within a
frame, it may be efficient to predict the non-boundary
sub-macroblock using the vertical prediction among the 9
kinds of intra prediction modes.

[0114] Referring to FIG. 11 (¢), in case that a non-
boundary sub-macroblock is located at a right bottom within
a frame, it is able to predict the non-boundary sub-macro-
block using vertical prediction and horizontal prediction. In
particular, as a boundary sub-macroblock having an index
set to 0 is located to the left of a non-boundary sub-
macroblock having an index set to 1, it may set an intra
prediction mode to the horizontal prediction. As a boundary
sub-macroblock having an index set to O is located above a
non-boundary sub-macroblock having an index set to 2, it
may set an intra prediction mode to the vertical prediction.
As a non-boundary sub-macroblock having an index set to
1 is located above a non-boundary sub-macroblock having
an index set to 3, it may set an intra prediction mode to the
vertical prediction. Otherwise, an intra prediction mode of a
non-boundary sub-macroblock may be set to average pre-
diction.

[0115] Using the set intra prediction mode and the recon-
structed pixel value of the neighboring block of the non-
boundary sub-macroblock, a pixel value of the non-bound-
ary sub-macroblock may be predicted [S1030].
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[0116] FIG. 12 is a flowchart for a method of decoding a
sub-macroblock within a boundary macroblock in case of P
slice or B slice.

[0117] Referring to FIG. 12, it may obtain frame offset
information for a video sequence [S1200]. As mentioned in
the foregoing description, it may specify whether a macro-
block within a frame is a boundary macroblock or not by
using the frame offset information [S1205].

[0118] In case that a current macroblock is a non-boundary
macroblock according to the frame offset information, it
may obtain skip mode indication information from a slice
header [S1210]. In case that the current macroblock is coded
in a skip mode according to the skip mode indication
information, motion information, reference picture index
and the like may be not obtained. Yet, it may derive motion
information and a reference picture index from a reference
block [S1215]. Using the derived motion information and
the derived reference picture index, it may predict the
current macroblock [S1230]. In case that the current mac-
roblock is not coded in the skip mode according to the skip
mode indication information, it may obtain a macroblock
type from a macroblock layer [S1220]. It may obtain the
motion information on a partition of the current macroblock
according to the macroblock type [S1225]. Based on the
motion information, it may predict the current macroblock
[S1230].

[0119] In case that the current macroblock is a boundary
macroblock according to the frame offset information, a
macroblock type of the current macroblock may be not
transferred and may be set in consideration of a slice type
[S1235] The macroblock type of the current macroblock
may include partition information of the current macrob-
lock. And, the partition information of the current macrob-
lock may mean a block unit for performing inter prediction.

[0120] For example, when the current macroblock is
32x32, if a slice type is P slice, it may be set to P_16x16,
P_32x16 or P_16x32. If a slice type is B slice, it may be set
to B_16x16, B_32x16 or B_16x32. In addition, it may
determine a macroblock type of the current macroblock in
consideration of a position of a boundary macroblock. This
is explained with reference to FIG. 13 as follows.

[0121] FIG. 13 is a diagram for a method of determining
a macroblock type according to a position of a boundary
macroblock within P slice or B slice.

[0122] Referring to FIG. 13 (a), in case that a boundary
macroblock is located at the left or right side within a frame,
a macroblock type of the boundary macroblock may be set
to P_16x32 or B_16x32 in consideration of a slice type.

[0123] Referring to FIG. 13 (b), in case that a boundary
macroblock is located at top or bottom within a frame, a
macroblock type of the boundary macroblock may be set to
P_36x16 or B_32x16 in consideration of a slice type.

[0124] In case that the current macroblock is the boundary
macroblock, it may specify whether a partition of the current
macroblock is a boundary sub-macroblock or not by using
the frame offset information [S1240]. In this case, the
partition of the current macroblock may be interpreted as
having the same meaning of the current sub-macroblock. In
case that the partition of the current macroblock is the
boundary sub-macroblock, a block type for the partition of
the current macroblock is obtained from a sub-macroblock
layer [S1245]. Based on the block type, it may obtain motion
information for the partition of the current macroblock
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[S1250]. Using the obtained motion information, it may
predict the partition of the current macroblock [S1255].
[0125] In ease that the partition of the current macroblock
is a non-boundary sub-macroblock, the partition of the
current macroblock may be set to be coded using a skip
mode [S1260]. Therefore, the partition of the current mac-
roblock may derive the motion information from a reference
block. Based on the derived motion information, it may
perform inter prediction [S1265].
[0126] Accordingly, the present invention is applicable to
video signal encoding/decoding.
[0127] While the present invention has been described and
illustrated herein with reference to the preferred embodi-
ments thereof, it will be apparent to those skilled in the art
that various modifications and variations can be made
therein without departing from the spirit and scope of the
invention. Thus, it is intended that the present invention
covers the modifications and variations of this invention that
come within the scope of the appended claims and their
equivalents.
1-11. (canceled)
12. A method for processing a video signal by a decoding
apparatus, the method comprising:
determining, by the decoding apparatus, a slice type of a
slice including a current block;
determining, by the decoding apparatus, based on the
determined slice type, whether the current block is
coded based on a skip mode, wherein motion vector
information, reference picture index information, and
residual data for the current block are not obtained from
the video signal based on the current block being coded
in the skip mode;
obtaining, by the decoding apparatus, candidate index
information for the current block based on the current
block being coded in the skip mode;
determining, by the decoding apparatus, motion informa-
tion of the current block to be motion information of a
contiguous block indicated by the candidate index
information from among contiguous blocks of the
current block; and
reconstructing, by the decoding apparatus, the current
block based on the determined motion information.
13. Amethod for processing a video signal by an encoding
apparatus, the method comprising:
determining, by the encoding apparatus, a slice type of a
slice including a current block;
determining, by the encoding apparatus, based on the
determined slice type, whether the current block is
coded based on a skip mode, wherein motion vector
information, reference picture index information, and
residual data for the current block are not encoded into
the video signal based on the current block being coded
in the skip mode;
selecting, by the encoding apparatus, motion information
of a contiguous block from among contiguous blocks of
the current block based on the current block being
coded in the skip mode;
determining, by the encoding apparatus, candidate index
information for the current block, the candidate index
information indicating the selected motion information
from among contiguous blocks of the current block;
and
encoding, by the encoding apparatus, the candidate index
information for the current block.



US 2021/0084320 Al Mar. 18, 2021
10

14. A method for transmitting a bitstream generated by an
encoding method, the encoding method comprising:

determining, by the encoding apparatus, a slice type of a
slice including a current block;

determining, by the encoding apparatus, based on the
determined slice type, whether the current block is
coded based on a skip mode, wherein motion vector
information, reference picture index information, and
residual data for the current block are not encoded into
the video signal based on the current block being coded
in the skip mode;

selecting, by the encoding apparatus, motion information
of'a contiguous block from among contiguous blocks of
the current block based on the current block being
coded in the skip mode;

determining, by the encoding apparatus, candidate index
information for the current block, the candidate index
information indicating the selected motion information
from among contiguous blocks of the current block;
and

encoding, by the encoding apparatus, the candidate index
information for the current block.
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