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(57) ABSTRACT

An apparatus for processing a video signal and method
thereof are disclosed. The present invention includes receiv-
ing prediction mode information, interpolating information
and a residual of a current block, reconstructing an interpo-
lating pixel using the interpolating information and a neigh-
bor block, and reconstructing the current block using the
interpolating pixel, the prediction mode information and the
residual, wherein the interpolating information is generated
based on a location of the current block. According to an
apparatus and method for processing a video signal, high
reconstruction rate can be obtained by improving the related
art method having limited intra prediction modes available
for a current block located on a boundary area of a picture in
encoding in a manner of reconstructing and using an interpo-
lating pixel based on interpolating information.
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METHOD AND AN APPARATUS FOR
PROCESSING A VIDEO SIGNAL

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 12/738,239, filed Apr. 15, 2010, now allowed,
which is a U.S. National Phase of International Patent Appli-
cation No. PCT/KR2008/006113, filed on Oct. 16, 2008,
which claims the benefit of U.S. Provisional Application Nos.
60/980,432, 60/980,434, and 60/980,435 filed on Oct. 16,
2007, Provisional Application No. 61/016,808, filed on Dec.
27, 2007, Provisional Application No. 61/029,577, filed on
Feb. 19, 2008, Provisional Application No. 61/031,705, filed
on Feb. 27, 2008 and Provisional Application No. 61/075,
759, filed on Jun. 26, 2008 the entire contents of which are
hereby incorporated by reference in their entireties.

TECHNICAL FIELD

[0002] The present invention relates to a method and appa-
ratus for processing a video signal, and more particularly, to
avideo signal processing method and apparatus for encoding
or decoding video signals.

BACKGROUND ART

[0003] Generally, compression coding means a series of
signal processing techniques for transferring digitalized
information via a communication circuit or storing digi-
talized information in a format suitable for a storage medium.
Targets of compression coding include audio, video, charac-
ter, etc. In particular, a technique of performing compression
coding on video is called video compression. Video sequence
is generally characterized in having spatial redundancy and
temporal redundancy.

DISCLOSURE OF THE INVENTION

Technical Problem

[0004] However, if the spatial redundancy and the temporal
redundancy are not sufficiently eliminated, a compression
rate in coding a video signal is lowered. If the spatial redun-
dancy and the temporal redundancy are excessively elimi-
nated, it is unable to generate information required for decod-
ing a video signal to degrade a reconstruction ratio.

TECHNICAL SOLUTION

[0005] Accordingly, the present invention is directed to an
apparatus for processing a video signal and method thereof
that substantially obviate one or more of the problems due to
limitations and disadvantages of the related art.

[0006] An object of the present invention is to provide an
apparatus for processing a video signal and method thereof,
by which compression efficiency can be raised by means of
using all nine kinds of intra prediction modes non-limited to
blocks located in a boundary area of a picture.

[0007] Another object of the present invention is to provide
an apparatus for processing a video signal and method
thereof, by which accuracy of motion vector prediction can be
enhanced using various motion vector predictor candidates.

Oct. 17,2013

Advantageous Effects

[0008] Accordingly, the present invention provides the fol-
lowing effects and/or advantages.

[0009] First of all, a video signal processing method
according to the present invention can enhance coding effi-
ciency by means of using all nine kinds of intra prediction
modes non-limited to blocks located in a boundary area of a
picture.

[0010] Secondly, a video signal processing method accord-
ing to the present invention can enhance accuracy of predic-
tion and coding efficiency in a manner that a current block
uses adjacent pixels within the current block for intra predic-
tion as well as pixels of a neighbor block.

[0011] Thirdly, a video signal processing method accord-
ing to the present invention can reduce a bitrate using an
intra-skip mode.

[0012] Fourthly, a video signal processing method accord-
ing to the present invention enables a current frame to be
accurately predicted using a separate intra prediction mode in
a manner that a predicted block is not limited to the block
located at a top or left of a current block.

[0013] Fifthly, a video signal processing method according
to the present invention adopts a predictor similar to a motion
vector of a current block using various motion vector predic-
tor candidates, thereby enabling accurate motion prediction.
[0014] Sixthly, a video signal processing method according
to the present invention determines a motion vector predictor
candidate according to homogeneity between current and
previous blocks and a type of the current block, thereby
enhancing accuracy of motion prediction ofthe current block.
[0015] Seventhly, a video signal processing method
according to the present invention determines a motion vector
predictor by considering a distance between a frame indicated
by areference index of a current block and a frame indicated
by a reference index of a neighbor block, thereby enhancing
accuracy of prediction in a manner that the determined
motion vector predictor has a value more similar to that of a
motion vector of the current block.

[0016] Eighthly, a video signal processing method accord-
ing to the present invention can raise coding efficiency by
further activating a skip mode using a partially skip mode and
can also raise a reconstruction ratio of a current block using
motion vectors more than those of a related art skip mode.
[0017] Ninthly, a video signal processing method accord-
ing to the present invention uses at least two motion vectors
within 16*16 block by way of using 8*8 spatial direct mode,
thereby having a higher reconstruction ratio in case that a
current block is located on a boundary area or a small object
is moving.

[0018] Tenthly, a video signal processing method accord-
ing to the present invention rearranges residual signals so that
a block having a small residual value is located at left or top
in a row or column prior to discrete cosine transform, thereby
obtaining higher compression effect in a manner that discrete
cosine transform coefficients are dominant on a left side (near
DC component) in performing the discrete cosine transform.

DESCRIPTION OF DRAWINGS

[0019] 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 invention.
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[0020] In the drawings:

[0021] FIG.1is aschematic block diagram of an apparatus
for encoding a video signal according to one embodiment of
the present invention;

[0022] FIG. 2 is aschematic block diagram of an apparatus
for decoding a video signal according to one embodiment of
the present invention;

[0023] FIG. 3 is a diagram of a neighbor pixel area used in
an extension prediction mode according to a first embodiment
of the present invention;

[0024] FIGS. 4A to 4C are diagrams of neighbor pixels
interpolated to use an extension prediction mode according to
a first embodiment of the present invention;

[0025] FIG. 5 is a flowchart for a video signal encoding/
decoding sequence that adopts an extension prediction mode
according to a first embodiment of the present invention;
[0026] FIG. 6A and FIG. 6B are block diagrams of an intra
prediction unit of an encoding/decoding apparatus according
to a first embodiment of the present invention;

[0027] FIG. 7 is a flowchart of a sequence for performing a
frame-pixel prediction mode according to a second embodi-
ment of the present invention;

[0028] FIGS. 8A to 8P are diagrams for a method of pre-
dicting and reconstructing a current block in an intra predic-
tion unit of an encoding/decoding apparatus according to a
second embodiment of the present invention;

[0029] FIG.9isadiagram of a video picture according to a
third embodiment of the present invention;

[0030] FIG. 10 is a flowchart of a video signal encoding/
decoding sequence according to a third embodiment of the
present invention;

[0031] FIG. 11 is a flowchart of a video signal encoding/
decoding sequence according to a fourth embodiment of the
present invention;

[0032] FIGS.12Ato 12C are exemplary diagrams of blocks
indicating a separate intra prediction mode according to a
fourth embodiment of the present invention;

[0033] FIG. 13 is a block diagram of an apparatus for
encoding a video signal according to a fifth embodiment of
the present invention;

[0034] FIG. 14 is a block diagram of an apparatus for
decoding a video signal according to a fifth embodiment of
the present invention;

[0035] FIG. 15 is a diagram of motion vectors of current
and previous frames used for motion vector prediction of a
current block according to a fifth embodiment of the present
invention;

[0036] FIG. 16A and FIG. 16B are diagrams for combina-
tions of available motion vector predictors in a motion vector
predictor determining method according to a fifth embodi-
ment of the present invention;

[0037] FIG. 17 is a flowchart for a sequence of motion
vector predictor competition and motion compensation
according to a fifth embodiment of the present invention;
[0038] FIG.18is aflowchart for a method of determining a
motion vector predictor candidate according to a sixth
embodiment of the present invention;

[0039] FIG. 19 is a graph of BD rate compression ratio in
case according to a sixth embodiment of the present inven-
tion;

[0040] FIG. 20 and FIG. 21 are diagrams for a method of
determining a scaled motion vector predictor according to a
seventh embodiment of the present invention;
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[0041] FIG. 22 is a diagram of a block size used in a par-
tially skip mode according to an eighth embodiment of the
present invention;

[0042] FIG. 23A is a diagram for motion vectors of P8*8
blocks adopting a spatial direct mode according to a related
art; FIG. 23B is a diagram for motion vectors of 8*8 block
according to a ninth embodiment of the present invention;

[0043] FIG. 24 is a diagram for performing a general DCT
method; and
[0044] FIG. 25is a diagram for a discrete cosine rearrange-

ment transform method according to a tenth embodiment of
the present invention.

BEST MODE

[0045] Additional features and advantages of the invention
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 description and claims
thereof as well as the appended drawings.

[0046] To achieve these and other advantages and in accor-
dance with the purpose of the present invention, as embodied
and broadly described, a method of processing a video signal
according to the present invention includes receiving predic-
tion mode information, interpolating information and a
residual of a current block, reconstructing an interpolating
pixel using the interpolating information and a neighbor
block, and reconstructing the current block using the interpo-
lating pixel, the prediction mode information and the
residual, wherein the interpolating information is generated
based on a location of the current block.

[0047] According to the present invention, the interpolating
information includes pixel information of the neighbor block
used to generate the interpolating pixel and information of a
scheme for generating the interpolating pixel.

[0048] According to the present invention, the interpolating
information further includes flag information indicating
whether the current block is located on a boundary area of a
picture.

[0049] To achieve these and other advantages and in accor-
dance with the purpose of the present invention, as embodied
and broadly described, a method of processing a video signal
according to the present invention includes receiving the
video signal including pixel prediction information and a
residual of a current block, reconstructing a single pixel of the
current block using the pixel prediction information and the
residual, and reconstructing an adjacent pixel using the recon-
structed pixel, the pixel prediction information and the
residual, wherein the pixel prediction information includes a
prediction pixel, a prediction scheme and a prediction direc-
tion used for intra prediction of the adjacent pixel and wherein
the adjacent pixel is included in the current block and is
predicted using other pixels included in the current block.
[0050] According to the present invention, the prediction
pixel is the pixel located in the current block or a recon-
structed neighbor block.

[0051] According to the present invention, the prediction
scheme includes a scheme for using a mean value of adjacent
pixels and a scheme for prediction according to directionality.
[0052] According to the present invention, the scheme for
the prediction according to the directionality includes calcu-
lating a difference between two closest pixels in each direc-
tion centering on a current pixel and performing the predic-
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tion using a mean value of the two pixels in the direction
having the smallest difference.

[0053] According to the present invention, the prediction
direction corresponds to one of directions of an intra predic-
tion mode except a DC mode and the prediction direction is a
direction having a smallest value of a difterence between two
pixels closest to the current pixel in each direction centering
of a current pixel.

[0054] To further achieve these and other advantages and in
accordance with the purpose of the present invention, a
method of processing a video signal according to the present
invention includes receiving the video signal including
motion vector predictor information and a difference of a
motion vector, determining a motion vector predictor candi-
date set using a spatial predictor and a temporal predictor,
determining motion vector predictors using the motion vector
predictor information, and performing motion compensation
on a current block using the motion vector predictors and the
difference of the motion vector, wherein the motion vector
predictors are generated using the motion vector predictor
candidate set.

[0055] According to the present invention, the motion vec-
tor predictor candidate set determining depends on whether
the current block adopts a skip mode.

[0056] According to the present invention, the skip mode
includes one selected from the group consisting of 8#8 block,
8*16 block, 16*8 block and 16*16 block as a unit block.
[0057] According to the present invention, if the current
block is in the skip mode, the motion vector predictor candi-
date set determining is based on a presence or non-presence of
matching between a component-x of the spatial predictor, a
component-x of the temporal predictor, a component-y of the
spatial predictor and a component-y of the spatial predictor.
According to the present invention, if the current block is not
in the skip mode, the motion vector predictor candidate set
determining is based on a distance between a component-x of
the spatial predictor and a component-x of the temporal pre-
dictor and a distance between a component-y of the spatial
predictor and a component-y of the spatial predictor.

[0058] According to the present invention, the motion vec-
tor predictor information indicates information on the motion
vector predictor used for the motion vector prediction of the
current block.

[0059] According to the present invention, the method fur-
ther includes selecting a motion vector competition using the
spatial predictor and the temporal predictor prior to determin-
ing the motion vector predictor candidate set.

[0060] According to the present invention, the motion vec-
tor competition selecting is determined based on sizes of the
spatial and temporal predictors.

[0061] According to the present invention, the method fur-
ther includes selecting a motion vector competition based on
the motion vector of a previous picture and a type of the
current block prior to determining the motion vector predictor
candidate set.

[0062] According to the present invention, if an average of
a size of the motion vector of the previous picture is 0 or equal
to or smaller than 2, the motion vector predictor set including
the spatial predictor and the temporal predictor is determined.
[0063] According to the present invention, if an average of
a size of the motion vector of the previous picture is greater
than 2 and if the type of the current block is a skip mode or
16*16 block, the motion vector predictor set including the
spatial predictor and the temporal predictor is determined.
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[0064] According to the present invention, the motion vec-
tor predictor determining further includes generating the
motion vector predictor scaled by considering a distance
between the current block and a block for performing motion
estimation.

[0065] To further achieve these and other advantages and in
accordance with the purpose of the present invention, an
apparatus for processing a video signal according to the
present invention includes a video signal receiving unit
receiving the video signal including prediction mode infor-
mation, interpolating information and a residual of a current
block, an interpolating pixel reconstructing unit reconstruct-
ing an interpolating pixel using the interpolating information
and a neighbor block, and a current block reconstructing unit
reconstructing the current block using the interpolating pixel,
the prediction mode information and the residual, wherein the
interpolating pixel reconstructing unit uses the interpolating
information generated based on a location of the current
block.

[0066] Itisto be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

MODE FOR INVENTION

[0067] 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. General
terminologies used currently and globally are selected as
terminologies used in the present invention. And, there are
terminologies arbitrarily selected by the applicant for special
cases, for which detailed meanings are explained in detail in
the description of the preferred embodiments of the present
invention. Hence, the present invention should be understood
not with the names of'the terminologies but with the meanings
of the terminologies.

[0068] Specifically, coding in the present invention should
be understood as the concept including both encoding and
decoding. And, a neighbor block in the present invention
should be understood as a block located neighbor to a current
decoding-completed block.

[0069] FIG.1is a schematic block diagram of an apparatus
100 for encoding a video signal according to one embodiment
of the present invention. Referring to FIG. 1, a video signal
encoding apparatus 100 according to one embodiment of the
present invention includes a transform unit 110, a quantizing
unit 115, a coding control unit 120, a de-quantizing unit 130,
an inverting unit 135, a filtering unit 140, a frame storing unit
145, a motion estimating unit 150, an inter prediction unit
160, an inter prediction unit 170, and an entropy coding unit
180.

[0070] The transform unit 110 obtains a transform coeffi-
cient value by transforming a pixel value. For this, discrete
cosine transform (DCT) or wavelet transform is usable. In
particular, the discrete cosine transform raises compression
efficiency by dividing an inputted video signal into 8%8
blocks and concentrating a signal on the video signal having
a small number. And, embodiment of discrete cosine trans-
form proposed by the present invention will be described later
with reference to FIG. 23 and FIG. 24. The quantizing unit
115 quantizes the transform coefficient value outputted by the
transform unit 110. The coding control unit 120 controls
whether to perform intra-picture coding or inter-picture cod-
ing on a specific block or frame. The de-quantizing unit 130
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and the inverting unit 135 de-quantize the transform coeffi-
cient value and then reconstruct an original pixel value using
the de-quantized transform coefficient value.

[0071] The filtering unit 140 is applied to each coded mac-
roblock to reduce block distortion. In this case, a filter
smoothens edges of a block to enhance an image quality of a
decoded picture. And, a selection of this filtering process
depends on a boundary strength and gradient of an image
sample around a boundary. The filtered picture is outputted or
stored in the frame storing unit 145 to be used as a reference
picture.

[0072] The motion estimating unit 150 searches reference
pictures for a reference block most homogenous to a current
block using the reference pictures stored in the frame storing
unit 145. And, the motion estimating unit 150 forwards posi-
tion information of the searched reference block and the like
to the entropy coding unit 180 so that the forwarded position
information and the like can be included in a bitstream.
[0073] The inter prediction unit 160 performs prediction of
a current picture using the reference picture and forwards
inter-picture coding information to the entropy coding unit
180. In this case, the inter-picture coding information
includes aresidual that is a difference between a current block
and a predicted block (predictor). Fourth to ninth embodi-
ments for the inter prediction unit 160 will be explained in
detail later with reference to the accompanying drawings.
[0074] The intra prediction unit 170 performs intra-picture
prediction from a decoded sample within the current picture
and forwards intra-picture coding information to the entropy
coding unit 180. In particular, the intra prediction unit 170
predicts a current block using pixels of a neighbor block
within a current picture and then generates a residual that is a
difference between the current block and a predicted current
block. First to third embodiments for the intra prediction unit
170 will be explained in detail with reference to FIGS. 3A to
HC.

[0075] The entropy coding unit 180 generates a video sig-
nal bitstream by entropy-coding the quantized transform
coefficient, the inter-picture coding information, the intra-
picture coding information and the reference block informa-
tion inputted from the motion estimating unit 150. In this
case, the entropy coding unit 180 can use variable length
coding (VLC) scheme and arithmetic coding scheme. The
variable length coding scheme transforms inputted symbols
into continuous codeword. In this case, the length of the
codeword may be variable. For instance, frequently generated
symbols are represented as short codeword and non-fre-
quently generated symbols are represented as long codeword.
As the variable length coding scheme, context-based adaptive
variable length coding (CAVLC) is usable. The arithmetic
coding transforms continuous data symbols into a single
prime number. And, the arithmetic coding can obtain optimal
prime bit required for representing each symbol. As the arith-
metic coding, context-based adaptive binary arithmetic
(CABAC) is usable.

[0076] FIG.2 is aschematic block diagram of an apparatus
for decoding a video signal according to one embodiment of
the present invention.

[0077] Referring to FIG. 2, a video signal decoding appa-
ratus according to the present invention mainly includes an
entropy decoding unit 210, a de-quantizing unit 220, an
inverting unit 225, a filtering unit 230, a frame storing unit
240, an inter prediction unit 250, and an intra prediction unit
260.
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[0078] The entropy decoding unit 210 extracts a transform
coefficient, motion vector and the like of each macroblock by
entropy-decoding a video signal bitstream. The de-quantiz-
ing unit 220 de-quantizes the entropy-decoded transform
coefficient and the inverting unit 225 reconstructs an original
pixel value using the de-quantized transform coefficient.
Meanwhile, the filtering unit 230 is applied to each coded
macroblock to reduce block distortion. A filter enhances an
image quality of a decoded picture by smoothening edges of
ablock. The filtered picture is outputted or stored in the frame
storing unit 240 to be used as a reference picture.

[0079] The inter prediction unit 250 predicts a current pic-
ture using the reference picture stored in the frame storing
unit 240. In this case, as mentioned in the foregoing descrip-
tion, the reference picture is used. Moreover, the inter predic-
tion unit 250 is able to use inter-picture prediction informa-
tion (reference picture index information, motion vector
information, etc.) forwarded from the entropy decoding unit
210.

[0080] Meanwhile, the intra prediction unit 260 performs
intra-picture prediction from a decoded sample within a cur-
rent picture. A prediction value outputted from the intra pre-
diction unit 260 or the inter prediction unit 250 and a pixel
value outputted from the inverting unit 225 are added together
to generate a reconstructed video frame.

[0081] In the following description, the present invention
proposes new various embodiments for decoding a video
signal efficiently in the intra prediction unit 170 and the inter
prediction unit 160 of the encoding apparatus and the intra
prediction unit 260 and the inter prediction unit 250 of the
decoding apparatus. First of all, first to fourth embodiments
of the intra prediction units 170 and 260 are explained and
fifth to ninth embodiments of the inter prediction units 160
and 250 are then explained. The first embodiment shall be
explained with reference to FIGS. 3 to 6B, the second
embodiment shall be explained with reference to FIGS. 7 to
8B, the third embodiment shall be explained with reference to
FIGS. 7 to 8B, and the fourth embodiment shall be explained
with reference to FIG. 11 and FIG. 12.

[0082] FIG. 3 is a diagram of a neighbor pixel area, for
which an extension prediction mode is adopted, according to
a first embodiment of the present invention, and FIGS. 4A to
4C are diagrams of neighbor pixels interpolated to use an
extension prediction mode. FIG. 5 is a flowchart for a video
signal encoding/decoding sequence that adopts an extension
prediction mode. FIG. 6A shows a configuration of an intra
prediction unit of a video signal encoding apparatus accord-
ing to a first embodiment of the present invention, and FIG.
6B shows a configuration of an intra prediction unit of a video
signal decoding apparatus according to a first embodiment of
the present invention.

[0083] Referring to FIG. 3, a single frame can be con-
structed with a set of a plurality of intra-block units. The unit
block can include an intra 4*4 block, an intra 8*8 block or an
intra 16*16 block. Generally, an intra N*N block can perform
intra prediction using nine kinds of prediction modes. The
prediction mode performs prediction using four pixels
located in a left side of a current block and eight pixels located
at a top of the current block. Yet, in case that a current block
is located on a boundary area, as shown in FIG. 3, a pixel used
for intra prediction may not exist. This boundary area may
correspond to one of a most left block (A) of an upper end
portion, the upper end portion (B), a left side portion (C) and
a right side portion (D).
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[0084] For the most left block (A) in the upper end portion
of'the frame, it is able to adopt DC mode (mode 2) that uses a
mean value among the nine kinds of prediction modes since
neither a left pixel or a top pixel of a current block, which uses
prediction, does not exist. For the upper end portion (B),
prediction mode 1 (horizontal direction), mode 2 (DC) and
mode 8 (horizontal up direction) are usable since a top pixel
of'a current block does not exist. And, for the left side portion
(C), mode 0 (vertical direction), mode 2 (DC), mode 3 (diago-
nal down left) and mode 7 (vertical left) are usable. And, a
block corresponding to the right side portion (D) is able to six
kinds of prediction modes except mode 3 (diagonal down left)
and mode 7 (vertical left).

[0085] Thus, the blocks A, B, C and D located on the
boundary area have limited prediction modes. In case that the
entropy coding unit 180/210 performs VL.C (variable length
coding) on the blocks A, B, C and D, maximum four bits are
unconditionally transferred. Therefore, bit loss is generated
as many as empty prediction modes.

[0086] Inthe first embodiment of the present invention, if a
current block is located on aboundary area (A, B, C, D), a step
of interpolating an empty neighbor pixel using currently
existing neighbor pixels is further included. Therefore, blocks
located on the boundary area can use all the nine kinds of
prediction modes without limitation. And, this prediction
mode is named an extension intra prediction mode.

[0087] Inorder to use an extension intra prediction mode of
the present invention, a method of interpolating a neighbor
pixel of a block located on a boundary area is explained as
follows.

[0088] Firstofall, if a current block is a most left block (A)
of'an upper end portion, different DC prediction values (pre-
dictors) are substituted for empty modes 0,1, 3,4,5, 6 and 7
and are then transmitted. For instance, the transmission is
performed in a manner of substituting DC predictors 108,
118, 138, 148, 98, 88, 158 and 168 for Modes 0,1, 3, 4,5, 6
and 7, respectively as well as the DC predictor 128 provided
to a current mode 2, thereby enabling a value having best
coding efficiency and reconstruction ratio to be selected.
[0089] If a current block is located at an upper end portion
(B), a left side portion (C) or a right side potion (D), interpo-
lated neighbor pixels are shown in FIGS. 4A to 4C as follows.
[0090] FIG. 4A shows interpolated pixels in case that a
current block is located at the upper end portion (B).

[0091] Referring to FIG. 4A, pixels I, J, K and L located left
to a current block have existed as pixels belonging to a pixel
A. Yet, pixels x and a to h above the current block fail to exist
originally. Therefore, it is able to generate pixels by interpo-
lating the above pixels x and a to h using the previously
existing pixels I, J, K and L.

[0092] Various methods are available for interpolating the
pixels x and a to h. For instance, the pixel  is usable by being
intactly interpolated in the pixels x and a to h.

[0093] And, a mean value of pixels I and J can be interpo-
lated in the pixels x and a to h. For another instance, values of
pixels I to L are intactly reflected on the pixels a to d and
values of the pixels e to h and a mean value of the pixels I to
L is interpolated in the pixel x. The method of interpolating
the pixels x and a to h is not limited to the method of using the
pixels I to L. The rest of pixels are usable for a reconstructed
block A (i.e., block left to the current block), by which various
methods are non-limited.

[0094] FIG. 4B shows interpolated pixels in case that a
current block is located at the left side portion (C).
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[0095] Referring to FIG. 4B, pixels a to h located above a
current block have existed as pixels belonging to recon-
structed blocks A and B. Yet, left pixels x and I to H fail to
exist originally. Therefore, it is able to generate pixels by
interpolating the left pixels x and I to L using the previously
existing pixels a to h.

[0096] Inorderto generate the pixel x and the pixels [to L,
the pixel a can be intactly interpolated in the pixel X and the
pixels I to L to use. A mean value of the pixels a to d can be
interpolated in the pixel x and the pixels [ to L. A mean value
of'the pixels ato d is interpolated in the pixel x and the values
of the pixels a to d can be intactly reflected on values of the
pixels I to L. Yet, this interpolating method is non-limited to
this. And, it is able to use the rest of pixels of the reconstructed
blocks A and B.

[0097] FIG. 4C shows interpolated pixels in case that a
current block is located at the right side portion (D). Referring
to FIG. 4C, pixels a to h and pixels I to H, which are located
above a current block and left to the current block, have
existed as pixels belonging to the reconstructed blocks A and
B, respectively. Yet, pixels e to h above and right to the current
block are the pixels failing to exist previously. Therefore, the
pixels can be generated by interpolating the pixels e to h using
the previously existing pixels a to h and the previously exist-
ing pixels I to L.

[0098] Various interpolating methods are usable to gener-
ate the pixels e to h. For instance, a mean value of the pixels
ato d is usable as values of the pixels e to h, a mean value of
the pixels I to L is usable as values of the pixels e to h, and a
value of the pixel d is usable as values of the pixels e to h as
well. Yet, this interpolating method is non-limited to this.
And, it is able to use the rest of pixels of the reconstructed
blocks A and B.

[0099] Referring to FIG. 5 and FIG. 6A, the intra prediction
unit 170 of the video signal encoding apparatus includes an
interpolating determining unit 610, an interpolating block
generating unit 620 and a prediction mode determining unit
630.

[0100] First of all, if information on a current block is
inputted, the interpolating determining unit 610 determines
whether the current block corresponds to a boundary area
(most left block in a screen upper end portion, upper end
portion or right end portion) and then determines whether to
perform interpolating. Whether the current block corresponds
to a boundary area is determined based on position informa-
tion of the current block [S510]. For instance, a position of the
current block can be obtained using a value of a pixel config-
uring the current block.

[0101] Meanwhile, in case of determining to perform the
interpolating is determined, the interpolating determining
unit 510 generates interpolating information indicating
whether a neighbor pixel of the current block is generated
using the interpolating and then enables the interpolating
information to be included in a bitstream. The interpolating
information can indicate that the current block is located at a
prescribed position in the boundary area or whether the inter-
polating is performed. For instance, the interpolating infor-
mation can exist as a flag.

[0102] Ifitis determined that that the current block corre-
sponds to the boundary area using the position information of
the current block, the interpolating pixel generating unit 620
receives an input of information on the neighbor block and the
current block and then generates an interpolating pixel using
pixels of the neighbor block [S520]. A method for the inter-
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polating block generating unit 620 to generate the interpolat-
ing pixel failing to exist previously is as good as the aforesaid
method explained with reference to FIGS. 4A to 4C.

[0103] Iftheinterpolating determining unit 610 determines
that the current block is not located on the boundary area, as
all neighbor pixels for intra prediction of the current block
exist, the information on the current block is inputted to the
prediction mode determining unit 630.

[0104] By performing the interpolating, after all the neigh-
bor pixels of the current block have been generated, the infor-
mation on the neighbor blocks is inputted to the prediction
mode determining unit 630. The prediction mode determin-
ing unit 630 performs nine kinds of intra predictions of the
current block using the interpolated neighbor pixels and then
determines a prediction mode [S530], The prediction mode
determining unit 630 generates a residual that is a difference
between a block (predictor) predicted according to the deter-
mined prediction mode and the current block, enables the
prediction mode information, the residual and the formerly
generated interpolating information to be included in a bit-
stream, and then transports the bitstream to the decoding
apparatus [S540].

[0105] Referring to FIG. 5 and FIG. 6B, the decoding appa-
ratus (in particular, the entropy decoding unit thereof)
receives the prediction mode information, the interpolating
information and the residual [S550].

[0106] Subsequently, an interpolating block reconstructing
unit 640 of the intra prediction unit 260 of the decoding
apparatus reconstructs the interpolating block using the
received interpolating information and the neighbor block
[S560]. A step of reconstructing the interpolating block in the
decoding apparatus is identical to the description with refer-
ence to FIGS. 4A to 4C.

[0107] A current block reconstructing unit 650 generates
intra prediction of the current block using the interpolating
block generated in the step S560 and the prediction mode
received in the step S550 [S570] and then reconstructs the
current block using the intra prediction and the received
residual [S580].

[0108] Thus, the first embodiment of the present invention
interpolates a neighbor pixel and then uses the interpolated
neighbor pixel for intra prediction of a current block. There-
fore, even if the current block is located on a boundary area,
it is advantageous in coding the current block using intra
prediction.

[0109] A second embodiment of the present invention pro-
poses a new intra prediction mode for reconstructing a plu-
rality of blocks constructing a current frame by a pixel unit
simultaneously, which differs from the reconstruction in zig-
zag direction by a block unit in reconstructing a current frame
using intra prediction. In particular, instead of performing
intra prediction on a block located at a left upper end portion
of a current frame and then performing intra prediction on a
right block, intra prediction is sequentially performed on a
plurality of blocks constructing a current frame in preset
order. This intra prediction method of a current frame is
named a frame-pixel prediction mode and will be explained in
detail with reference to FIGS. 7 to 8P.

[0110] FIG. 7 is a flowchart of a sequence for performing a
frame-pixel prediction mode according to a second embodi-
ment of the present invention.

[0111] Referring to FIG. 7, in case that a current frame
adopts a frame-pixel prediction mode, a current block pre-
dicts a first pixel of the current block using a neighbor block
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located in a previous frame that was reconstructed in advance
[S710]. In this case, the first pixel of the current block intra-
predicted in the first place may be the pixel located at a most
right lower end portion of the current block, by which various
examples of the first pixel are non-limited.
[0112] Subsequently, intra prediction of an adjacent pixel is
performed using the first pixel and pixel prediction informa-
tion and a residual are then generated [S720]. In this case, the
pixel prediction information (hereinafter abbreviated PPI)
can include at least one selected from the group consisting of
a prediction pixel (predictor) used for intra prediction of the
adjacent pixel, a prediction method and a prediction direc-
tion. The residual is the difference between a pixel predicted
according to the pixel prediction method and a current pixel
and can be generated by a pixel unit.
[0113] Once the intra prediction of the adjacent pixel is
performed, each of the intra prediction unit 170 of the encod-
ing apparatus 100 and the intra prediction unit 260 of the
decoding apparatus according to the present invention deter-
mines whether the intra prediction of the current block has
completed [S730]. If the intra prediction is completed, the
pixel prediction information (PPI) and residual generated in
the step S702 are transferred [S740].
[0114] Onthe contrary, if the intra prediction of the current
block is not completed, the step of predicting an adjacent
pixel using the previously predicted pixels and generating
pixel prediction information (PPI) and residual is repeated. In
this case, adjacent pixels, which are predicted using the pre-
diction-completed pixel, are named second pixel, third pixel
. and Nth pixel in order of prediction, respectively. A
method of performing intra prediction of the first to Nth pixels
will be explained in detail with reference to FIGS. 8A to 8P
later.
[0115] The inter prediction unit 260 of the decoding appa-
ratus according to the second embodiment of the present
invention receives the pixel prediction information (PPI) and
the residual [S750] and then reconstructs the first pixel of the
current block using the received pixel prediction information
(PPI) and the received residual [S760]. The residual used for
the reconstruction of the first pixel includes a difference
between a pixel located in a previous frame and the first pixel,
which differs from other pixels.
[0116] Subsequently, using the reconstructed first pixel, the
pixel prediction information and the residual, the second
pixel is reconstructed [S770]. It is then determined whether
the reconstruction of the current block is completed [S780]. If
the reconstruction is not completed, the third pixel is recon-
structed using the reconstructed first pixel, the reconstructed
second pixel, the pixel prediction information and the
residual. This is repeated until the reconstruction of the cur-
rent block is completed. A method of predicting and recon-
structing a current block in the intra prediction unit 170/260
of the encoding/decoding apparatus according to the second
embodiment of the present invention will be explained with
reference to FIGS. 8A to 8P.
[0117] Frame-pixel intra prediction mode according to the
second embodiment of the present invention, as shown in
FIG. 8A, firstly intra-predicts a first pixel (i.e., pixel 0 shown
in FIG. 8A) located at a most right lower end portion in a
current block using pixels located in a previous frame. In
doing so, it is able to use all nine kinds of prediction modes of
the related art to predict the first pixel. As soon as the intra
prediction is performed, the intra prediction unit 170 of the
encoding apparatus generates pixel prediction information
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(PPI) and residual. The pixel prediction information of the
first pixel may include pixels (predictors) of the previous
frame used for pixel prediction. A prediction method may
include a prediction mode having best efficiency among the
nine kinds of prediction modes. And, the residual may be the
difference between the first pixel and the pixels used for the
prediction of the first pixel.

[0118] Intra prediction of a second pixel can be performed
using the first pixel (0). The frame-pixel prediction mode
according to the second embodiment of the present invention
uses the following two kinds of methods as intra prediction
mode of the second to Nth pixels (except the first pixel), by
which examples of the intra prediction mode are non-limited.
[0119] The first method is an averaging mode for prediction
using a mean value of adjacent pixels. And, the second
method is a directional mode for prediction according to
directionality. In particular, the first method performs intra
prediction of a current block using a mean value of pixels
most adjacent t the current pixel to perform intra prediction
thereon as a prediction pixel (predictor). The second method
calculates a difference between two pixels closest to a current
pixel in each of eight kinds of possible directions centering on
the current pixel and then determines the direction having the
smallest difference as a prediction direction. Using a mean
value of two pixels closest to the current pixel in the selected
prediction direction as a prediction pixel (predictor) of the
current pixel, intra prediction of the current pixel is per-
formed. As soon as the intra prediction is performed, pixel
prediction information and residual are generated as well.
[0120] Referring to FIG. 8B, intra prediction of a second
pixel (a) can be performed using a mean value of first pixels
(0). A difference between the first pixels (0) located in a first
direction (omitted due to the same calculated value of a sec-
ond direction) centering on the second pixel (1) is calculated.
Intra prediction is then performed using the mean value of the
first pixels (0) as a prediction pixel. As soon as the intra
prediction is performed, pixel prediction information and
residual are generated as well.

[0121] Referring to FIG. 8C, intra prediction of a third pixel
(2) is performed using the first pixel (0) and the second pixel
(1), of which neighbor predictions are completed, as predic-
tion pixels (predictors) of the third pixel (2). The third pixel
(2), as shown in FIG. 8C, is able to use a mean value between
the first pixel (0) and the second pixel (1) adjacent to the third
pixel (2) as a prediction pixel. Alternatively, a prediction
direction is determined by finding a difference between pixels
close thereto in first or second direction shown in FIG. 8C. A
mean of two second pixels (two first pixels (0) in case of
selecting the first direction or two second pixels (1) in case of
selecting the second direction) close thereto in the prediction
direction can be then used as a prediction pixel. As soon as the
intra prediction is performed, pixel prediction information
and residual are generated as well.

[0122] Referring to FIG. 8D, intra prediction of a fourth
pixel (3) is performed using the first pixel (0) to the third pixel
(2), of which predictions are completed, as prediction pixels
(predictors) of the fourth pixel (3). The fourth pixel (3), as
shown in F1G. 8D, is able to use a mean value of the first pixels
(0), the second pixels (1) or the third pixels (2) adjacent to the
fourth pixel (3) as a prediction pixel. Alternatively, a predic-
tiondirection (e.g., second direction) is determined by finding
a difference between pixels close thereto in each of first to
third directions shown in FIG. 8D, (e.g., a difference between
two second pixels (1) in the first direction) and then compar-
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ing the found differences to each other. A mean of two pixels
(third pixels (2)) close thereto in the prediction direction
(second direction) can be used as a prediction pixel. As soon
as the intra prediction is performed, pixel prediction informa-
tion and residual are generated as well.

[0123] Referring to FIG. 8E, intra prediction of a fifth pixel
(4) is performed using the first pixel (0) to the fourth pixel (3),
of'which predictions are completed, as prediction pixels (pre-
dictors) of the fifth pixel (4). The fifth pixel (4), as shown in
FIG. 8E, is able to use a mean value of the first pixels (0), the
second pixels (1) or the third pixels (2) adjacent to the fifth
pixel (4) as a prediction pixel. Alternatively, a prediction
direction is determined by finding a difference between pixels
close thereto in each of first and second directions shown in
FIG. 8E, and then comparing the found differences to each
other. A mean of two pixels close thereto in the determined
prediction direction can be used as a prediction pixel.
[0124] For instance, referring to FIG. 8E, a difference
between two pixels is found in the first direction including the
third pixel (2) and the fourth pixel (3). And, a difference
between two pixels is found in the second direction including
the first pixel (0) and the second pixel (1). The found differ-
ences are compared to each other. The direction having a
smaller value of the two is determined as a prediction direc-
tion. If the first direction is selected as the prediction direc-
tion, a prediction pixel (predictor) for intra prediction of the
fifth pixel (4) may correspond to a mean of'the first and fourth
pixels (2) and (3) adjacent to the fifth pixel (4) in the first
direction. As soon as the intra prediction is performed, pixel
prediction information and residual are generated as well.
[0125] By the above-explained methods, as shown in FIGS.
8F to 8P, it is able to perform intra predictions on a sixth pixel
(5) to a sixteen pixel (15) using the prediction-completed
neighbor pixels. As soon as the intra prediction is performed,
pixel prediction information relevant to each pixel and
residual can be generated as well.

[0126] Whenever intra prediction of each of the first to N
pixels is performed and the pixel prediction information on
each of the pixels and the corresponding residual are gener-
ated, it is determined whether intra prediction of a current
block is completed. If the intra prediction of the current block
is completed, the pixel prediction information and residuals
relevant to the first to N pixels are transferred.

[0127] The intra prediction unit 270 of the video signal
decoding apparatus of the present invention receives the pixel
prediction information and residuals relevant to the first to N
pixels and then performs reconstruction of the current block.
In particular, the intra prediction unit 270 reconstructs the first
pixel of the current block using the received pixel prediction
information and residual relevant to the first pixel and then
reconstructs the second pixel of the current block using the
reconstructed first pixel and the received pixel prediction
information and residual relevant to the second pixel. In this
manner, reconstructions are sequentially performed on the
pixels of the current block up to the N” pixel to complete the
reconstruction of the current block.

[0128] Thus, the video signal decoding method according
to the second embodiment of the present invention enables
more accurate prediction in a manner that a current block uses
adjacent pixels of a current block for intra prediction as well
as pixels of a neighbor block. Moreover, since adjacent pixels
are predicted using predictor values selected from at least two
directions, a block having a coefficient of more zeros is gen-
erated in case of discrete cosine transform. Therefore, the
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video signal decoding method according to the second
embodiment of the present invention is advantageous in rais-
ing coding efficiency.

[0129] A third embodiment of the present invention pro-
poses an intra skip mode that uses an intact pixel value of a
neighbor block in performing intra prediction on a current
block instead of performing prediction from a neighbor block
in a specific case.

[0130] FIG.9isadiagram of a video picture according to a
third embodiment of the present invention, and FIG. 10 is a
flowchart of a video signal encoding/decoding sequence
according to a third embodiment of the present invention.

[0131] According to a related art, intra prediction uses
16*16 block, 8*8 block and 4*4 block and is performed using
nine kinds of intra prediction modes. Yet, when an intra pre-
diction mode is used due to reduced inter-picture correlation,
if a current block is homogeneous to a neighbor block, using
the neighbor block intact may be more efficient than perform-
ing the related art intra prediction.

[0132] Referring to FIG. 9, assume that inter prediction is
not available due to reduced correlation of a box A appearing
on a hat shown in FIG. 9 or a box B left to a face with a
previous picture. In this case, intra prediction is performed.
Since blocks within a box are homogeneous, a pixel value of
a neighbor block is used as a pixel value of a current block as
it is. And, using an intra skip mode may be efficient instead of
performing intra prediction separately. In this case, it is
understood that prediction mode information and residual are
not transferred.

[0133] Referring to FIG. 10, first of all, a current block
determines whether to perform intra prediction or inter pre-
diction [S1010]. In this case, the step of determining the intra
or inter prediction of the current block is performed in the
same manner of the related art.

[0134] Once the step S101 determines that the current
block performs the intra prediction, an intra skip mode can be
adopted only if the current block has the efficiency better than
that of the case that the current block performs the related art
intra prediction.

[0135] The current block calculates an RD cost of the case
of'using an intra prediction mode and an RD cost of the case
of'using an intra skip mode [S1020]. In this case, the RD cost
(hereinafter called efficiency) is calculated as Formula 1.

J=D+\R [Formula 1]
[0136] InFormulal, ‘D’isasum of square distortion (SSD)
and ‘R’ is a required bit number.

[0137] After the efficiencies have been calculated, if the
case for the current block to use the intra skip mode has better
efficiency, the intra skip mode is selected [yes’ in the step
S1030], a prediction block is determined, and intra skip infor-
mation and selected prediction block information are then
transferred [S1040]. In this case, the intra skip information
can include flag information (intra_Skip_flag) indicating
whether the current block uses the intra skip mode.

[0138] The intra prediction unit 260 of the decoding appa-
ratus according to the present invention receives the intra skip
information and the prediction block information [S1050]. If
the intra skip information is in a format of flag information,
the meaning of the intra skip mode flag information is repre-
sented as Table 1.
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TABLE 1

Separate intra prediction flag

(intra_ skip_ flag) Meaning
0 Perform intra prediction
mode of the related art
1 Perform intra skip mode

[0139] Ifthe received intra skip mode flag information (in-
tra_skp_flag) is set to 1, the intra prediction unit 260 of the
decoding apparatus according to the present invention
intactly uses a pixel value of a prediction block as a pixel
value of the current block according to the prediction block
information [S1060].

[0140] On the contrary, if it is determined that the current
block uses the intra prediction mode [‘no’ in the step S1030],
intra N*N prediction is performed and residual and prediction
mode information are transferred [S1070].

[0141] Moreover, the intra prediction unit 260 of the decod-
ing apparatus according to the present invention receives the
residual and prediction mode information and then recon-
structs the current block using the related art intra prediction
method [S1080].

[0142] Thus, in case that an intra skip mode is used for intra
prediction of a current block according to the third embodi-
ment of the present invention, prediction and reconstruction
of'a video signal, of which inter prediction is inefficient but
which is homogeneous to a neighbor block, can be efficient. It
is unnecessary to perform intra prediction. And, it is also
unnecessary to transfer residual and CBP. Therefore, a used
bitrate can be lowered.

[0143] A frame for performing intra prediction is coded
into intra 16*16 block, intra 8*8 block and intra 4*4 block. In
each mode, a specific block is predicted using a previously
reconstructed block located above the specific block and a
previously reconstructed block located left to the specific
block. In particular, a mode of using intra 4*4 block is used in
a high frequency region. For intra prediction of a current
block, prediction blocks (predictors) are restricted to use the
blocks located above and left to the current block only. This is
not insufficient for prediction and reconstruction of the cur-
rent block. If the current block is located on a boundary, this
is inefficient. Therefore, using a block to be reconstructed
next as well as a previously reconstructed block for prediction
of a current block enables more accurate prediction.

[0144] To solve this problem of the intra prediction mode, a
fourth embodiment of the present invention proposes a sepa-
rate intra prediction mode that is a new intra prediction
method of a current frame including a current block. As a
single intra frame can be divided into tow or four independent
subframes, various separate intra prediction modes can exist
in a separated frame. Unlike consecutive frames having a
motion, high redundancy exists between subframes for mov-
ing sub-pixels. Therefore, a separate intra prediction mode in
a subframe of intra frame can be considerably efficient.
[0145] FIG. 11 is a flowchart of a video signal encoding/
decoding sequence according to a fourth embodiment of the
present invention, and FIGS. 12A to 12C are exemplary dia-
grams of blocks indicating a separate intra prediction mode
according to a fourth embodiment of the present invention.
[0146] Referringto FIG. 11, the intra prediction unit 170 of
the encoding apparatus according to the present invention
calculates an RD cost by performing the related art intra
prediction on a current frame [S1110]. And, the intra predic-
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tion unit according to a fourth embodiment of the present
invention receives an input of separate intra mode structure
information (SIMSI). The separate intra mode structure infor-
mation (SIMSI) includes a type of subframe and a structure of
separate intra mode. The type of the subframe may include a
plurality of 16*16, 8*8 or 4*4 blocks, a single 16*16, 8*8 or
4*4 block, or a single or a plurality of pixel units, by which
examples of the present invention are non-limited. The struc-
ture of the separate intra mode can include IP structure, IPPP
structure or IBBP structure, which will be explained in detail
with reference to FIGS. 12A to 12C later.

[0147] After the related art intra prediction has been per-
formed on the current frame, the separate intra prediction of
the current frame according to the structure of the separate
intra mode is performed using the separate intra mode struc-
ture information (SIMSI) [S1120].

[0148] In case of the related art intra prediction and the
separate intra mode prediction for the current frame, RD costs
are calculated. If the efficiency (RD cost) of the separate intra
mode prediction is better than the other, the separate intra
mode prediction is selected [S1130].

[0149] Subsequently, separate intra mode information
(hereinafter abbreviated SIDI) including the type of the
selected separate intra mode and the separate intra mode
structure and a residual between a block (predictor) used for
prediction and a current block are transferred [S1140]. And, it
is also able to transfer separate intra prediction flag informa-
tion (separate_intra_prediction_flag) indicating whether the
separate intra prediction mode is selected.

[0150] If the separate intra prediction flag information is
transferred from the encoding apparatus, the intra prediction
unit 260 of the decoding apparatus according to the present
invention receives the separate intra prediction flag informa-
tion. And, the meaning of the separate intra prediction flag
information is represented as Table 2.

TABLE 2

Separate intra prediction flag

(separate__intra_ skip_ flat)  Meaning
0 Perform intra prediction mode of the
related art
1 Preform separate intra prediction
mode

[0151] If the separate intra prediction flag is set to 0, the
related art intra prediction mode is performed for reconstruc-
tion of the current frame. If the separate intra prediction flag
is set to 1, the separate intra prediction mode is performed.
Hence, the separate intra mode information (SIMI) and the
residual are received [S1150]. And, a first subframe group of
the current frame is reconstructed using the separate intra
mode information (SIMI), the residual and a previous frame
[S1160]. Moreover, a second subframe group is reconstructed
using the separate intra mode information (SIMI), the
residual and the first subframe group [S1170].

[0152] If the selected separate intra mode structure is the
IPPP structure, a third subframe group is reconstructed using
the separate intra mode information, the residual, the first
subframe group and the second subframe group. And, a fourth
subframe group is reconstructed using the separate intra
mode information, the residual, the first subframe group, the
second subframe group and the third subframe group.
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[0153] If the selected separate intra mode structure is the
IBBP structure, a third subframe group is reconstructed using
the separate intra mode information, the residual, the first
subframe group and the second subframe group. And, a fourth
subframe group is reconstructed using the separate intra
mode information, the residual, the first subframe group and
the second subframe group.

[0154] Inthe following description, a method of predicting
a separate intra prediction mode according to a separate intra
mode structure is explained with reference to FIGS. 12A to
12C.

[0155] Referring to FIG. 12A, a current frame (I frame) can
be divided into a first subframe and a second subframe by a
subframe unit and can be located by an interlace scanning
scheme. If the current frame is divided into equal parts, the
left part corresponds to the first subframe and the right part
corresponds to the second subframe. This non-limits various
examples of the present invention. The first and second sub-
frames can be alternately arranged as shown in FIG. 12A. A
set of these first subframes is named a first subframe group
and a set of these second subframes is named a second sub-
frame group.

[0156] First of all, the first subframe group can be coded
using the related art intra prediction mode and the second
subframe group can be coded using intra prediction within a
current frame with reference to the first subframe group.
[0157] FIG. 12B shows IPPP structure and IPPP prediction
method in separate intra prediction mode. A current frame can
be divided into total four kinds of subframes. And, sets of the
four kinds of the subframes can include first to fourth sub-
frame groups, respectively.

[0158] Referring to FIG. 12B, the first subframe group is
coded by performing prediction using the related art intra
prediction mode. Subsequently, the second subframe group is
coded by performing intra prediction using the first subframe
group. The third subframe group performs intra prediction
using the first and second subframe groups. And, the fourth
subframe group performs intra prediction using the first to
third subframe groups.

[0159] FIG. 12C shows IBBP structure and IBBP predic-
tion method in separate intra prediction mode. Like F1G. 12B,
a current frame can be divided into total four kinds of sub-
frames.

[0160] Referring to FIG. 12C, in the IBBP prediction
method, a first subframe group performs intra prediction
using the related art intra prediction mode, a second subframe
group performs intra prediction using the first subframe
group, a third subframe group performs intra prediction using
the first and second subframe groups, and a fourth subframe
group performs intra prediction using the first and second
subframe groups.

[0161] Inthis case, the arranged sequences of subframes in
the separate intra prediction mode are not limited to those
shown in FIGS. 12A to 12C. And, various sequences are
selectable. Moreover, the structure and the prediction
method, as mentioned in the foregoing description, can be
included in the separate intra mode information.

[0162] Thus, in case of using a separate intra prediction
mode according to the fourth embodiment of the present
invention, a prediction block is not limited to the block
located above or left to the prediction block, whereby accu-
rate prediction of a current frame is possible.

[0163] A method of decoding a video signal according to
the present invention proposes new modes for high efficiency
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regarding motion vector estimation and compensation as well
as a new intra prediction mode.

[0164] In the following description, fifth to ninth embodi-
ments of the inter prediction unit 160/250 are explained. The
fifth embodiment is explained with reference to FIGS. 13 to
17, the sixth embodiment is explained with reference to FIG.
18 and FIG. 19, the seventh embodiment is explained with
reference to FIG. 20 and FIG. 21, the eighth embodiment is
explained with reference to FIG. 22, and the ninth embodi-
ment is explained with reference to FIG. 23 A and FIG. 23B.
[0165] First of all, the inter prediction unit 160/250 of the
video signal decoding apparatus uses a median filter to deter-
mine a motion vector predictor (hereinafter abbreviated
mvp). Yet, since there exists an error between a motion vector
predictor (mvp) and an estimated motion vector, an important
role of an encoder is to find an accurate motion vector pre-
dictor mvp). In the following description of a fifth embodi-
ment of the present invention, a method (hereinafter named
motion vector competition) of determining a more accurate
motion vector predictor (mvp) is explained with reference to
FIGS. 13 to 17.

[0166] FIG. 13 is a block diagram of an apparatus for
encoding a video signal which further includes a motion
vector predictor generating unit 1350. And, FIG. 14 is ablock
diagram of an apparatus for decoding a video signal which
further includes a motion vector predictor generating unit
1445.

[0167] The motion vector predictor generating unit 1350 of
the encoding apparatus determines a motion vector predictor
(MVP) candidate set by a preset method, determines a motion
vector predictor having the best efficiency among motion
vector predictors available from the determined set, and trans-
fers motion vector predictor information (MVPI) relevant to
the determined motion vector predictor.

[0168] Thus, in order to use a more accurate motion vector
predictor for motion vector estimation and compensation,
according to a fifth embodiment of the present invention, a
candidate set of more motion vector predictors (mvp) is set
and a most efficient motion vector predictor (mvp) of the
motion vector predictor candidate set is used. First of all,
motion vector predictors (mvp) can be mainly classified into
spatial predictor, temporal predictor and spatial-temporal
predictor according to types.

[0169] FIG. 15 is a diagram of motion vectors of current
and previous frames used for motion vector prediction of a
current block.

[0170] Referring to FIG. 15, a spatial predictor uses a
motion vector of a current frame (frame N). If a motion vector
of a current vector is my, the spatial predictor can include
mv_med for adopting a median from mva, mvb, mve and mvd
using motion vectors of blocks a, b and ¢ of the frame N and
mv_spaEXT for adopting a median among at least three
motion vector predictors.

[0171] Referring to FIG. 15, a temporal predictor uses a
motion vector of a previous frame (frame N-I) and is able to
include mv_col using a motion vector of a block co-located
with a current block in a previous frame, a predictor using a
median of mv_col, mvtO . . . mvt3, and a predictor using a
median of MVcol, MVtO . .. MVt 8.

[0172] And, a spatial-temporal predictor can include a
motion vector predictor (mv_spt) using a mean value of
mv_col, mv col, mva, mvb and mvc.

[0173] The spatial predictor essentially used among motion
vector predictors is named a first motion vector predictor.
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And, a spatial or temporal predictor additionally used in the
fifth embodiment of the present invention is named a second
motion vector predictor. The first motion vector predictor, as
shown in FIG. 14, can be a median motion vector (mv_med)
and the second motion vector predictor can be a motion vector
predictor-a (mva) or mv_col using a motion vector of a block
located left to a current block, by which various examples of
the present invention are non-limited.

[0174] As mentioned in the above description, a motion
vector predictor is not determined using a fixed median but is
determined from various candidates. Therefore, accuracy of
the motion vector predictor can be enhanced. However, if the
motion vector predictors are fixed to ten kinds of candidates,
it may be inefficient in coding a picture.

[0175] Therefore, a fifth embodiment of the present inven-
tion sets a new motion vector predictor candidate set
(MVPCS) and proposes a condition for determining it. The
motion vector predictor candidate set is represented as Table
3.

TABLE 3
Motion vector - X Motion vector - y

Set component component

1 Sx Sy

2 Sx Sy or Ty

3 Sx or Tx Sy

4 Sx or Tx Sy or Ty

[0176] In Table 3, S’ indicates a spatial predictor and ‘T’

indicates a temporal predictor.

[0177] A spatial predictor for the motion vector predictor
candidate set uses mv_med only, and mvcol is usable as a
temporal predictor, which non-limits various examples of the
present invention. If a set 4 is determined as the motion vector
predictor candidate set, available motion vector predictors
include four kinds of cases (Sx-Sy, Sx-Ty, Tx-Sy, Tx-Ty).
Therefore, it is able to determine a more accurate motion
vector predictor based on a motion cost of each of the four
kinds of cases.

[0178] FIG. 16A and FIG. 16B are diagrams for combina-
tions of available motion vector predictors in a motion vector
predictor determining method according to a fifth embodi-
ment of the present invention. FIG. 16 A shows that a current
block corresponds to a skip mode, whereas FIG. 16B shows a
case except the skip mode.

[0179] First of all, since a skip mode of a related art uses a
motion vector predictor of a previous frame as a motion
vector of a current block, there exists a single motion vector
predictor candidate only. On the contrary, ina method accord-
ing to the motion vector predictor competition of the present
invention, a motion vector predictor candidate uses a second
motion vector predictor as well as a first motion vector pre-
dictor, whereby maximum four combinable candidates can
exist.

[0180] Referring to FIG. 16A, a first motion vector predic-
tor of a current block can be ‘A’ and a second motion vector
predictor can be ‘B’. Hence, motion vector candidates
according to the combination thereof can include ‘a (first
motion vector predictor)’, ‘b (second motion vector predic-
tor)’, ‘c (first motion vector predictor component x—second
motion vector predictor component y)’, or ‘d (second motion
vector predictor component x—first motion vector predictor
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component y)’. In this case, 2 bits can be required for motion
vector predictor information for a motion vector predictor.
[0181] Referring to FIG. 16B, if a current block is not in a
skip mode and is partitioned, more bits are required for
motion vector predictor information. Hence, a distance
(mvl-mv2) between a first motion vector predictor and a
second motion vector predictor is measured. When the mea-
sured distance between the first and second motion vector
predictors is equal to or smaller than %% pixel, if the two
predictors are close to each other, the first motion vector
predictor is determined as a motion vector predictor of a
current block and a related art motion vector prediction
method is used. In this case, it is able to use a motion vector
predictor competition flag (mv_competition_flag) indicating
whether a current block uses the related art motion vector
prediction method or the motion vector competition.

[0182] Once the first motion vector predictor is determined
as the motion vector predictor of the current block, the motion
vector predictor competition flag (mv_predictor_competi-
tion_flag) indicating that the related art motion vector predic-
tion method is used is set to 0 and is then transferred. The
meaning of the motion vector predictor competition flag
information is represented as Table 4.

TABLE 4

Mv__competition_ flag Meaning

0 Current block does not use MV
competition
(related art MV competition is
used)

1 Current block uses MV
competition.

[0183] FIG. 17 is a flowchart for a sequence of motion
vector predictor competition and motion compensation
according to a fifth embodiment of the present invention.
[0184] Referring to FIG. 17, before a motion vector predic-
tor candidate set is determined, Formula 2 is calculated
[S1710]

MV, 2 2*max(MV e MV ermp_mas) [Formula 2]
[0185] Ifavalueof mv_colusing a motion vector ofablock

co-located with a current block in a previous frame is too
great, it means that correlation between the previous frame
and the current block is reduced too much. Hence, instead of
using a temporal predictor for a case that the condition of
Formula 2 is met [‘yes’ in the step S1710], a motion vector
predictor is determined using a spatial predictor only
[S1720]. Whether to use a spatial predictor as a motion vector
predictor only can be separately determined for a component
x and a component y.

[0186] On the contrary, if the condition of Formula 2 is not
met [;n' in the step S 1710], a motion vector predictor candi-
date set to use is determined by calculating the condition of
Formula 3 or Formula 4. Formula 3 shows a condition for a
motion vector skip mode and Formula 4 is a condition for a
case except a skip mode.

Setl:S,=T,.5,~T,
Set2:8,=T,,5,/=T,
Set3:S,/=T,,5,~T,

Setd:S, =T, S,I=T, [Formula 3]
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Setl:IS,~T,I<3,1S,~T,|<3
Set2:1,~T,I<3,1S,~ T |=3
Set3:15,~T,/=3,1S,~T,,|<3

Setd:1S,~T,J=3,15,~ T, |=3

[0187] The motion vector predictor generating unit 1350/
1445 determines a most efficient motion vector predictor
candidate set using the above condition. For instance, as a
result of examining the conditions of mv_med(Sx, Sy) and
mv_col (Tx, Ty), if a set 3 is determined as the motion vector
predictor candidate set, there van be two kinds (Sx-Sy or
Tx-Sy) of available motion vector predictors (mvp). In this
case, by measuring a motion cost in case of using each of the
motion vector predictors, a motion vector predictor (Sx-Sy)
of the current block is determined [S 1740].

[0188] Subsequently, motion vector predictor (mvp) infor-
mation indicating what kind of combination of motion vector
predictors (Sx-Sy) is used is transferred [ S1750]. In this case,
the motion vector predictor information can include informa-
tion on a spatial predictor if mv_col is twice greater than a
maximum value of either mv_spa_max or mv_temp_max
[“yes’ in the step S1710].

[0189] Themotion compensating unit 1445 of'the decoding
apparatus according to the present invention receives the
motion vector predictor (mvp) information and then deter-
mines a motion vector predictor candidate set by calculating
the condition of Formula 3 or Formula 4 on the current block
by itself [S1760].

[0190] Subsequently, using the received motion vector pre-
dictor information and the condition of the determined set, the
motion compensating unit 1445 performs motion compensa-
tion of the current block [S1770].

[0191] Therefore, by selecting a predictor more homoge-
neous to a motion vector of a current block using various
motion vector predictor candidates, more accurate motion
vector prediction is possible.

[0192] In case of using the related art motion vector com-
petition, the reduction of bitrate is about —0.5% of the case of
using the conventional AVC scheme. In case of using the
motion vector competition according to the fifth embodiment
of the present invention, the bitrate is reduced about -0.8%.
Moreover, PSNR (peak signal to noise ratio) in case of using
the motion vector competition according to the fifth embodi-
ment of the present invention is enhanced by about 0.028 dB
more than that of the case of using the related art method.
[0193] Therefore, the motion vector competition according
to the fifth embodiment of the present invention selects a
motion vector predictor more homogeneous to a motion vec-
tor of a current block using various motion vector predictor
candidates, thereby enabling more accurate motion vector
prediction.

[0194] A sixth embodiment of the present invention is able
to determine a motion vector predictor candidate according to
amean value of motion vectors of a previous frame and a type
of a current block. The motion vector predictor candidate
determining method will be explained with reference to FIG.
18.

[0195] Firstofall, since frame having big motions are con-
secutive in general, it is able to determine whether a current
frame has correlation with the previous frame according to an
average size of motion vectors of the previous frame. If a
mean value of motion vectors of a previous frame is equal to
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or greater than a threshold, a motion of a current frame is
greater than that of the previous frame. Hence, correlation
with the previous frame is reduced. Accordingly, at least two
spatial predictors are usable as motion vector predictor can-
didates. On the contrary, if a mean value of motion vectors of
a previous frame is smaller than a threshold, a motion of a
current frame is smaller than that of the previous frame.
Hence, correlation with the previous frame is great. Accord-
ingly, it is efficient to use a temporal predictor, which uses a
motion vector of the previous frame. In this case, the motion
vector predictor candidate can include at least one temporal
predictor as well as at least one spatial predictor.

[0196] Therefore, in a motion vector predictor candidate
determining method according to a sixth embodiment of the
present invention, it is determined whether an average (mv_
pre_avg) of a motion vector size of a previous frame is equal
to or smaller than 1 [S1810]. If the average (mv_pre_avg) of
a motion vector size of a previous frame is grater than 1, it
indicates a current frame including a current block is the
frame having a great motion. In this case, according to the
sixth embodiment of the present invention, since correlation
between the current block and the previous frame is small, it
is efficient to use two spatial predictors. Yet, if the current
block includes sub-blocks having small homogeneity, itis not
efficient to use two spatial predictors.

[0197] Hence, it is checked whether a block type of the
current block is a skip mode or 16*16 mode [S1820]. If the
block type is neither the skip mode or the 16*16 mode [‘no’
in the step S 1820], the current block is partitioned into
sub-blocks and the correlation between the partitioned sub-
blocks is small. In this case, it is more efficient to use the
temporal predictor than to use the spatial predictor as a second
motion vector predictor [S1830].

[0198] If the current block is the skip mode or the 16*16
mode, it is efficient to use a spatial predictor as a second
motion vector predictor as well as use a spatial predictor as a
first motion vector predictor [S1840].

[0199] Ifthe average of the motion vectors of the previous
frame is smaller than 1 [‘yes’ in the step S1810], it means that
the current frame is a slow picture having great homogeneity
between the current block and the previous frame. Therefore,
it is efficient to use spatial predictors as first and second
motion vector predictors.

[0200] Thus, in a manner of determining a motion vector
predictor candidate different according to the homogeneity
between a current block and a previous frame and a type of the
current block, it is able to enhance clarity of motion predic-
tion of the current block.

[0201] The motion vector predictor information generated
by the motion vector competition according to the fifth or
sixth embodiment of the present invention requires two bits.
If a current block is 8*8 block, it is able to require motion
vector predictor information to have maximum 16 bits
according to partitioning. This may result in that the related
art motion vector prediction method is efficient. Therefore,
each block can include motion vector competition flag infor-
mation (mv_competition_flag) indicating whether to follow
the motion vector competition.

[0202] Table 5 represents conditions used for the test to
compare effect of the motion vector competition according to
the sixth embodiment of the present invention to effect of the
related art. Table 6 represents a motion vector candidate used
in performing motion prediction on the conditions shown in
Table 5.
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TABLE 5
No. of frames 150 (15 Hz)/300 (30 Hz)
Motion estimation Full Search
No. of references 4
Motion vector =32
searchrange
GOP structure IPPP

CAVLC
22/27/32/37 for I slice
23/28/33/38 for P slice

Entropy coding scheme
Quantization
coefficient(QP)

TABLE 6
Case 1 Skip mode mv__spaEXT, mva
Except skip mode mv__med, mv__col
Case 2 Skip mode mv__med, mva
Except skip mode mv__med, mv__col
Case 3 All cases mv__med, mv__col
[0203] In this case, if three vectors are available, ‘mv_

spaEXT’ is determined using mva, mvb and mvc shown in
FIG. 15. Otherwise, ‘mv_spaEXT’ is determined using an
available motion vector among mva, mvb and mvc.

[0204] FIG. 19 shows BD rate gains for the case of using
motion vectors of Cases 1 to 3 as motion vector predictor
candidates and the case of using a motion vector predictor
determined according to the sixth embodiment of the present
invention. The BD rate is an index indicating coding perfor-
mance and means how much a bitrate is compressed by main-
taining the same image quality.

[0205] Referring to FIG. 19, it can be observed that the
compressed extent of the bitrate in case of the sixth embodi-
ment of the present invention is generally increased more than
that of the case of using the motion vector predictor candi-
dates shown in Cases 1 to 3. And, it can be observed that
PSNR [dB] is substantially increased by about 0.1 dB more
than that of the video signal decoding method according to the
fifth embodiment of the present invention.

[0206] Inthe following description, a new method of using
a generated motion vector predictor by considering a distance
between a block for performing motion estimation of a cur-
rent block and a neighbor block according to a seventh
embodiment of the present invention is explained with refer-
ence to FIG. 20 and FIG. 21.

[0207] In the related art, a motion vector predictor of a
current block is generated using three blocks neighbor to the
current block. FIG. 20 shows a current block and three neigh-
bor blocks. And, the three neighbor blocks include ablock left
to the current block, a block above the current block and a
block upper-right to (in a diagonal-up-right direction of) the
current block. Referring to FIG. 20, a motion vector of the
current block is named mvc, a motion vector of the left block
of the current block is named mvl, and a motion vector of the
upper-right block is named mvur. In order to determine a
motion vector predictor of the current block, it is checked
whether at least one of reference indexes of the three neighbor
blocks is equal to a reference index of the current block. If
there is one neighbor block having the same reference index
of the current block, a motion vector of the corresponding
neighbor block is determined as a motion vector predictor.
Otherwise (i.e., if there are at least two or more neighbor
blocks having the same reference number), a median of
motion vectors of the three neighbor blocks is selected and
determined as a motion vector predictor of the current block.
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Moreover, a reference index is determined as a smallest num-
ber among the reference indexes of the three neighbor blocks.
[0208] However, if a reference index of the current block
has a reference index differing from the reference indexes of
the three neighbor blocks, the motion vector predictor deter-
mined in the above manner may have a big difference from a
motion vector of the current block. In order to make the
determined motion vector predictor become homogeneous to
a motion vector of the current block, it is efficient to use
‘scaled motion vector predictor’ according to a seventh
embodiment of the present invention.

[0209] FIG. 21 is a flowchart for a method of performing
motion prediction using a scaled motion vector predictor
according to a seventh embodiment of the present invention.
[0210] Referring to FIG. 21, in performing motion vector
prediction, it is checked whether there is a neighbor block
having the same value of a reference index of a current block
[S2110]. If there is a neighbor block having the same value of
a reference index of a current block, the related art motion
vector competition is adopted [S2120]. Yet, if a reference
index of the current block fails to match that of a neighbor
block [‘no’ in the step S2110], scaled motion vector predic-
tors (SMVP) are calculated [S2130]. And, it is able to find the
scaled motion vector predictor using Formula 5.

MV = Jur — Je « MVy, MYy = Jug = I MV, [Formula 5]
Ji-te fu—Jte
MVyp = J;,Zi:;: = MVyg
[0211] In Formula 5, f, . indicates a frame number of a

block for performing motion estimation on a current block, £,
indicates a frame number of the current block, and {;, f,, and
f, = indicate left, upper and upper right blocks of the current
block, respectively.

[0212] A motion vector predictor of the current block is
determined from the scaled motion vector predictors, and
motion vector prediction of the current block is performed
using the determined scaled motion vector predictor [S2140].
And, a motion vector difference (mvd), a reference index and
scaled motion vector predictor information are transferred
[S2150]. Moreover, it is able to transfer scaled motion vector
predictor flag information (scaled_mv_predictor_flag) indi-
cating whether the scaled motion vector predictor is used for
the motion vector prediction of the current block. In case that
the scaled motion vector predictor information is used, the
meaning ofthe flag information can be represented as Table 7.

TABLE 7
scaled__mv_ predictor_ flag Meaning
0 Current block does not use

scaled MV predictor.
(Related art MV predictor.
competition is used)

1 Current block uses scaled
MN predictor.

[0213] The inter prediction unit 250 of the decoding appa-
ratus according to the present invention receives the scaled
motion vector predictor information, the mvd and the refer-
ence index [S2160] and then reconstructs a motion vector of
the current block using the received ones [S2170]. In case of
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transferring the scaled motion vector predictor flag informa-
tion (scaled_mv_predictor_flag), the scaled motion vector
predictor information may not be transferred. In this case, if a
value of the scaled motion vector predictor flag information
(scaled_mv_predictor_flag) is 1, it is able to find a scaled
motion vector predictor using the received reference index,
the received mvd and the motion vector of the neighbor block.
The motion vector of the current block is then reconstructed
using the found scaled motion vector predictor.

[0214] In a method of predicting a motion vector of a cur-
rent block according to a seventh embodiment of the present
invention, a motion vector predictor is determined by consid-
ering a distance between a frame indicated by a reference
index of the current block and a frame indicated by a refer-
ence index of a neighbor block, whereby the determined
motion vector predictor can have a value more homogeneous
to that of the motion vector of the current block. Therefore, it
is able to raise accuracy of prediction.

[0215] A method of predicting a current block using a
motion vector can code a current block more accurately in a
picture having a big motion. Yet, a corresponding bit demand-
ing rate is high. Hence, this method uses a skip mode on
predetermined condition. The skip mode uses a motion vector
(mvP) of a neighbor block as a motion vector of a current
block instead of calculating a motion vector (MV) difference
using a neighbor block as a motion vector predictor. In case of
using a skip mode, such information as residual, reference
index, CBP (coded block pattern) and the like is not coded.
Yet, H.264 allows 16*16 block to be used for a case of
adopting a skip mode only. Hence, two or more motion vec-
tors are not allowed for each 16*16 block.

[0216] Eighth embodiment of the present invention pro-
poses a partially skip mode that enables a unit block having a
motion vector to have various sizes in a skip mode.

[0217] FIG. 22 is a diagram of a block size used in a par-
tially skip mode.

[0218] Referring to FIG. 22, a partially skip mode is able to
use 16*8 block, 8*16 block or 8*8 block as well as 16*16
block. The partially skip mode can have maximum four
motion vectors (in case of using 8*8 block) within 16%*16
block, whereas the related art skip mode has a single motion
vector per 16*16 block.

[0219] Therefore, a current block decoding method using a
partially skip mode minimizes picture distortion and activates
a skip mode more, thereby raising coding efficiency.

[0220] Since a partially skip mode according to an eighth
embodiment of the present invention uses a new block type, it
is able to further transfer information on a type of a block
using the partially skip mode. The information on the block
type may correspond to skip_ 16*16, skip_ 1[beta]*8, skip
8%*16, or skip_P8*8 according to a block size, by which vari-
ous examples are non-limited. And, it is able to transfer par-
tially skip mode flag information (partially_skip_flag) indi-
cating whether arelated art skip mode or a partially skip mode
of the present invention is used. The meaning of the flag
information is represented as Table 8.

TABLE 8
Partially skip_ flag Meaning
0 Current block does not use

partially skip mode.
(Related art skip mode is used.)
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TABLE 8-continued

Partially_ skip_ flag Meaning

1 Current block uses partially
skip mode.

[0221] The inter prediction unit 250 of the decoding appa-
ratus according to the present invention receives the block
type information and the partially skip mode flag information.
Ifthe partially skip mode is used, the inter prediction unit 250
uses a motion vector of a block co-located with a current
block in a previous frame as a motion vector of the current
block. If so, the skip mode is further activated to raise coding
efficiency. And, it is also able to raise a reconstruction rate of
a current block using motion vectors more than those of the
related art skip mode.

[0222] Meanwhile, it may be more efficient for a decoder to
derive and use information relevant to a motion vector of its
own instead of receiving any information relevant to the
motion vector from an encoder. Thus, a video signal decoding
apparatus can use a direct mode for deriving information
required for motion estimation of a current block. This direct
mode includes a spatial direct mode and a temporal direct
mode. The spatial direct mode derives a motion vector of a
current block and a reference index from a neighbor block on
a decoder. And, the temporal direct mode is performed in the
same manner of the related art picture-B direct mode. Unlike
the temporal direct mode, the spatial direct mode is restricted
to derive and use a single motion vector by 16*16 block unit
only even if P8*8 block adopts the spatial direct mode.

[0223] Therefore, a ninth embodiment of the present inven-
tion proposes 8*8-based spatial direct mode capable of using
various motion vectors in a spatial direct mode.

[0224] FIG. 23A is a diagram for motion vectors of P8*8
blocks adopting a spatial direct mode according to a related
art and FIG. 23B is a diagram for motion vectors of 8*8 block
according to a ninth embodiment of the present invention.

[0225] Referring to FIG. 23 A, in a related art method, if a
current block is P8*8 block and uses a direct mode, P8*8
blocks constructing 16*16 block have the same motion vector
and reference index. Blocks A, B, C and D, as shown in FIG.
23 A, derive to use the same motion vector (mv) and reference
index through median filtering using block-a (located left to
the 16*16 block), block-b (located above the 16*16 block)
and block-c (located at upper right side of the 16*16 block).
Referring to FIG. 23B, 8*8-based spatial direct mode of the
present invention derives to use various motion vectors using
neighbor blocks. In FIG. 23B, block-A' uses a median of
motion vectors of neighbor blocks block-a', block-b', block-c'
and block-d' as a motion vector (mva') of the block-A'". Block-
B' uses motion vectors of neighbor blocks block-a', block-d'
and block-e' as a motion vector (mvb'). Block-C derives a
motion vector (mvc') using block-b', block-c' and block-d'.
And, block-D' derives a motion vector (mvd'") using block-b',
block-d' and block-¢'. In this case, as a reference index, a
smallest value among reference indexes of the used neighbor
blocks like the related art is selected to raise coding efficiency.
[0226] Thus, the 8*8-based spatial direct mode uses at least
two motion vectors within 16*16 block by calculating a
motion vector for each P8*8 block. Therefore, it is advanta-
geous in having a high reconstruction rate in case that a
current block is located on a boundary area or a small object
s moving.

14
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[0227] A method of processing a video signal, which fur-
ther includes a step of rearranging video signals in a discrete
cosine transform step, according to another embodiment of
the present invention is explained with reference to FIG. 24
and FIG. 25 as follows. This method reduces a bit rate and an
error from an original picture.

[0228] Referring to FIG. 24, in discrete cosine transform of
the related art, a video signal is transformed into 2-dimen-
sional frequency component. And, a size of each base com-
ponent included in a block of the transformed video signal is
found. Quantization and zigzag scan are then performed. The
video signal for this discrete cosine transform uses 2-dimen-
sional transform scheme. In particular, transform is per-
formed in a row direction. Another transform is then per-
formed in a column direction.

[0229] Besides, it is able to more enhance a compression
ratio by deriving a block having a small coefficient to gather
in DC component prior to the transform in each direction.
Therefore, a tenth embodiment of the present invention fur-
ther includes the step of rearranging blocks prior to the trans-
form in each direction by considering a residual and coeffi-
cient of each block, thereby enhancing a compression ratio in
a manner of enabling a discrete cosine transform coefficient
to gather closer around the DC component that that of general
discrete cosine transform. In the following description, a case
that blocks for performing rearrangement are residual signal
is explained.

[0230] Referring to FIG. 25, discrete cosine rearrangement
transform according to a tenth embodiment of the present
invention includes a first rearranging step and a second rear-
ranging step prior to a row and column directional transform-
ing step.

[0231] In the first rearranging step, a block having a small
value is arranged on a left side by comparing residuals of
blocks in a row direction, first rearrangement information
indicating the rearrangement order is generated, and discrete
cosine transform is then performed in the row direction.
[0232] Inthe second rearranging step, the block having the
small value is rearranged on an upper side in a column direc-
tion with reference to a residual discrete-cosine-transformed
in the row direction and second rearrangement information
indicating the rearrangement order is then generated. This
embodiment of the present invention regards the method of
rearrangement by comparing the residuals of the respective
blocks to each other, by which various examples of the
present invention are non-limited.

[0233] As mentioned in the above description, if the dis-
crete cosine transform is performed in a manner of rearrang-
ing residual signals to enable a block having a small residual
to be located at a left or upper side in a row or column, discrete
cosine transform coefficients are distributed by gathering
around the left side DC component). Therefore, it is able to
obtain more enhanced compression effect.

[0234] Moreover, the encoding/decoding method of the
present invention can be implemented in a program to be
executed in a computer and can be recorded in a computer-
readable recording medium. And, multimedia data having a
data structure according to the present invention can be
recorded in a computer-readable recording medium. The
computer-readable media include all kinds of recording
devices in which data readable by a computer system are
stored. The computer-readable media include ROM, RAM,
CD-ROM, magnetic tapes, floppy discs, optical data storage
devices, and the like for example and also include carrier-
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wave type implementations (e.g., transmission via Internet).
And, a bit stream produced by the encoding method is stored
in a computer-readable recording medium or can be transmit-
ted via wireline/wireless communication network.

[0235] 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.

INDUSTRIAL APPLICABILITY

[0236] Accordingly, the present invention is applicable to
audio encoding and decoding.
1. A method of decoding a video signal with a decoding
apparatus, comprising:
determining, with the decoding apparatus, a motion vector
candidate set of a current block, the motion vector can-
didate set including a plurality of motion vector candi-
dates, the plurality of motion vector candidates includ-
ing at least one of a spatial motion vector and a temporal
motion vector;
obtaining, with the decoding apparatus, motion vector
indication information of the current block from the
video signal, the motion vector indication information
indicating a motion vector candidate used for inter pre-
diction of the current block among the plurality of
motion vector candidates;
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extracting, with the decoding apparatus, the motion vector
candidate corresponding to the motion vector indication
information from the motion vector candidate set;
determining, with the decoding apparatus, a predicted
motion vector of the current block based on the extracted
motion vector candidate;
deriving, with the decoding apparatus, a motion vector of
the current block based on the predicted motion vector
and a motion vector difference of the current block; and
performing, with the decoding apparatus, motion compen-
sation on the current block based on the derived motion
vector,
wherein the determining the motion vector candidate set
comprises:
checking, with the decoding apparatus, whether a refer-
ence picture of the current block is equal to a reference
picture of a neighboring block, the neighboring block
including at least one of a left block, a top block and a
top-right block adjacent to the current block; and
when the neighboring block having a same reference
picture as the current block exists according to the
checking, setting, with the decoding apparatus, a
motion vector of the neighboring block having the
same reference picture to the spatial motion vector.
2. The method of claim 1, wherein the temporal motion
vector is a motion vector of a co-located block with the
current block in a frame other than a current picture including
the current block.



