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DESCRIPTION

Description

[Technical Field]

[0001] The present invention relates to a method and an apparatus for predicting and coding
coding information in high efficiency video coding (HEVC).

[Background Art]

[0002] Recently, a broadcast service having high definition (HD) resolution (1280 x 1024 or
1920 x 1080) has been expanded in the country and all over the world. Today, many users
have been familiar with high-resolution and high-quality images.

[0003] Therefore, many organizations have been attempted to develop next-generation image
devices. In addition, as the interest in ultra high definition (UHD) having a resolution four times
higher than that of HDTV next to HDTV has been increased, moving picture standardization
organizations have recognized the necessity for a compression technology for a higher-
resolution and higher-definition video.

[0004] In connection with this, the next-generation image devices have required a new
standard capable of acquiring many advantages in terms of a frequency band or storage while
maintaining the same image quality using compression efficiency higher than that of
H.264/AVC used for HDTV, mobile phones, Blue-ray player.

[0005] A moving picture experts group (MPEG) and a video coding experts group (VCEG)
commonly standard high efficiency video coding (HEVC) that is a next-generation video codec
and are to code images including an UHD image with compression efficiency twice higher than
that of H.264/AVC. The next-generation video codec (HEVC) is to provide the high-quality
image at a frequency lower than the current even in HD and UHD image and a 3D broadcast
and mobile communication network.

[0006] The HEVC was adopted to measure standard performance of the codec named as Test
Model Under Consideration (TMuC) through a contribution of each organization after Joint

Collaboration Team Video Coding (JCT-VC) conference is first held in April, 2010.

[0007] Meanwhile, various technologies have been adopted so as to increase the
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coding/decoding efficiency in the HEVC. How to process the information necessary for
prediction/conversion/quantization, or the like, so as to perform coding of the current CU is
problematic. One such example is Y-W HUANG ET AL: "Video coding technology proposal by
Mediatek",1. JCT-VC MEETING; 20100415 - 20100423; DRESDEN; (JOINT COLLABORATIVE
TEAM ON VIDEO CODING OF ISO/IEC JTC1/SC29/WG11 AND ITU-T SG.16 ),,no. JCTVC-
A109 18 April 2010 (2010-04-18), Internet:URL:http://phenix.int-evry.fr/jct/
doc_end_user/documents/1_Dresden/wg11/JCTVC-A109.zip JCTVC-A109_r2.doc, which
concerns Direct mode and Skip mode coding, in particular in the context of B-frame encoding
under low bitrate conditions. The authors propose to adopt a partition-level adaptation, called
spatial-temporal direct mode, which is applied on different levels NxN, with N=[16, 32, 64].

[Disclosure]

[Technical Problem]

[0008] The present invention is defined by the claims annexed hereto.

[Technical Solution]

[0009] In an aspect, there is provided a method for coding image information, including:
generating prediction information by predicting information on a current coding unit; and
determining whether the information on the current coding unit is the same as the prediction
information, wherein when the information on the current coding unit is the same as the
prediction information, a flag indicating that the information on the current coding unit is the
same as the prediction information is coded and transmitted, and when the information on the
current coding unit is not the same as the prediction information, the flag indicating that the
information on the current coding unit is not the same as the prediction information and the
information on the current coding unit are coded and transmitted, and at the generating of the
prediction information, the prediction information is generated by using the information on the
coding unit neighboring to the current coding unit.

[0010] The information on the coding unit neighboring to the current coding unit may be the
information on the coding unit corresponding to the current coding unit within a reference
frame.

[0011] The information on the coding unit neighboring to the current coding unit may be a split
flag regarding the coding unit corresponding to the current coding unit within the reference
frame, and the determining whether the information on the current coding unit is the same as
the prediction information may determine whether the split flag regarding the current coding
unit for each depth is not the same as the split information regarding the coding unit
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corresponding to the current coding unit within the reference frame.

[0012] The information on the coding unit neighboring to the current coding unit may be the
information on the coding unit neighboring to the current coding unit within a frame to which
the current coding unit belongs.

[0013] The information on the coding unit neighboring to the current coding unit may be the
information on the prediction structure within the frame to which the current coding unit and the
neighboring coding unit belong and the determining whether the information on the current
coding unit is the same as the prediction information may determine that the information on the
current coding unit is the same as the prediction information when the current coding unit
performs inter-picture prediction by using two lists referring to two frames, respectively, that are
temporally previous and subsequent and determine that the information on the current coding
unit is not the same as the prediction information, when the current coding unit performs the
inter-picture prediction without using two lists referring to two frames, respectively, that are
temporally previous and subsequent.

[0014] When the information on the current coding unit is not the same as the prediction
information, the list to be referred and a reference index may be coded and transmitted as the
information on the current coding unit.

[0015] When the information on the current coding unit is not the same as the prediction
information, a flag indicating that the information on the current coding unit is not the same as
the prediction information and a difference between the information on the current coding unit
and the prediction information may be coded and transmitted.

[0016] When the information on the current coding unit is not the same as the prediction
information, a codeword may be generated excluding the prediction information from the
coding information selected as the information on the current coding unit to code the
information on the current coding unit.

[0017] When the information on the current coding unit is not the same as the prediction
information, probability for the information on the current coding unit may be again generated
based on the prediction information to code the information on the current coding unit.

[0018] In another aspect, there is provided a method for decoding image information,
including: decoding a prediction flag indicating whether information on a current coding unit is
the same as prediction information predicted from information on a coding unit neighboring to
the current coding unit; and determining whether the information on the current coding unit is
the same as the prediction information based on the decoded prediction flag, wherein when
the information on the current coding unit is the same as the prediction information, the
prediction information is used as the information on the current coding unit, and when the
information on the current coding unit is not same as the prediction information, the information
on the current coding unit is decoded.
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[0019] The information on the coding unit neighboring to the current coding unit may be the
information on the coding unit corresponding to the current coding unit within a reference
frame.

[0020] The information on the coding unit neighboring to the current coding unit may be a split
flag regarding the coding unit corresponding to the current coding unit within a reference
frame.

[0021] The information on the coding unit neighboring to the current coding unit may be the
information on the coding unit neighboring to the current coding unit within a frame to which
the current coding unit belongs.

[0022] The information on the coding unit neighboring to the current coding unit may be the
information on the prediction structure within the frame to which the current coding unit and the
neighboring coding unit belong, and at the determining whether the information on the current
coding unit is the same as the prediction information, when the information on the current
coding unit is the same as the prediction information, inter-picture prediction may be performed
by using two lists referring to two frames, respectively, that are temporally previous and
subsequent for the frame to which the current coding unit belongs.

[0023] At the determining whether the information on the current coding unit is not the same
as the prediction information, if it is determined that the information on the current coding unit
is not the same as the prediction information, the inter-picture prediction may be performed
based on a reference list and a reference index separately transmitted.

[0024] When the information on the current coding unit is not the same as the prediction
information, the information on the current coding unit may be decoded based on the
prediction information.

[0025] The difference between the prediction information and the information on the current
coding unit may be decoded and a value added to the prediction information may be used as
the information on the current coding unit.

[0026] The information on the current coding unit may be obtained by selecting any one of the
candidate information excluding the prediction information from the candidate information
selected as the information on the current coding unit.

[0027] Probability for the information on the current coding unit may be again generated based
on the prediction information to decode the information on the current coding unit.

[Advantageous Effects]
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[0028] As set forth above, the embodiments of the present invention can improve the coding
efficiency for the information on the coding unit in the high-efficiency video coding/decoding
technology.

[0029] The embodiments of the present invention can remove the redundancy of information
between the CUs by predicting and coding the information on independently coded CUs by the
neighboring coding unit within the same frame, the coding unit or the prediction structure within
the reference frame, when the image is coded in the coding unit (CU) unit in the high-efficiency
video picture coding/decoding technology.

[0030] The embodiments of the present invention can code and decode the information on the
current coding unit by using the neighboring information in the high-efficiency video
coding/decoding technology. The embodiments pertaining to drawings 1-20 described below
fall under the scope of protection, but the encoding and decoding devices of drawings 21-28
do not.

[Description of Drawings]

[0031]

FIG. 1 is a diagram schematically showing an example of a coder structure.

FIG. 2 is a diagram schematically showing an example of a decoder structure.

FIG. 3 is a diagram schematically explaining one split in a CU unit when processing data.
FIG. 4 is a diagram showing in detail a process of splitting a CU within an LCU.

FIG. 5 is a diagram schematically explaining split flag established when the split is performed.

FIG. 6 is a diagram schematically showing a hierarchical structure between frames applied
when inter-picture prediction (inter prediction) is performed.

FIG. 7 is a diagram schematically explaining a correspondence relationship between CU within
the current frame and a CU of a reference frame.

FIG. 8 is a flow chart schematically explaining an example of a method for predicting and
coding the information on the current CU by using information on a neighboring CU in a system
to which the embodiment of the present invention is applied.

FIG. 9 is a flow chart schematically explaining an example of a method for predicting and
coding the information on the current CU by using the information on the neighboring CU in a
system to which the embodiment of the present invention is applied.

FIG. 10 is a diagram schematically explaining a method for transmitting split flag.
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FIG. 11 is a diagram schematically explaining a method for predicting the split flag regarding
the current LCU by using the split flag regarding LCU corresponding to the current LCU in the
reference frame, in the system to which the present invention is applied.

FIG. 12 is a diagram schematically explaining a method for predicting the split flag regarding
the current LCU by using split flag regarding LCU corresponding to the current LCU in the
reference frame, in the system to which the present invention is applied.

FIG. 13 is a diagram schematically showing the current CU and the neighboring CU within the
same frame.

FIG. 14 is a flow chart for schematically explaining a method for predicting and coding
information on a current CU through CU neighboring to the current CU when coding the
information on the current CU according to the embodiment of the present invention.

FIG. 15 is a flow chart schematically explaining another example of a method for predicting
and decoding the information on the current CU by using the information on the neighboring
CU in a system to which the embodiment of the present invention is applied.

FIG. 16 is a diagram explaining one predicting and coding the information on the current CU by
using the neighboring CU.

FIG. 17 is a flow chart schematically explaining an example of a method for predicting and
coding the information on the current CU from the prediction structure when coding the
information on the current CU according to the embodiment of the present invention.

FIG. 18 is a flow chart schematically explaining an example of a method for predicting and
decoding the information on the current CU by using the prediction structure to which the
embodiment of the present invention is applied.

FIG. 19 is a diagram explaining one predicting and coding the information on the current CU by
the prediction structure in a frame unit according to the embodiment of the present invention
when including a hierarchical prediction structure.

FIG. 20 is a flow chart schematically explaining an example of a method for decoding
reference index prediction information according to the embodiment of the present invention.

FIG. 21 is a diagram showing a schematic configuration of a coder for predicting and coding
the information on the current CU through the information on the CU corresponding to the
current CU within the reference frame according to the embodiment of the present invention.

FIG. 22 is a diagram showing a schematic configuration of a decoder for predicting and
decoding the information on the current CU through the information on the CU corresponding
to the current CU within the reference frame according to the embodiment of the present
invention.

FIG. 23 is a diagram showing another example of a coder for predicting and coding the
information on the current CU through the information on the CU corresponding to the current
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CU within the reference frame according to the embodiment of the present invention.

FIG. 24 is a diagram showing another example of a decoder for predicting and decoding the
information on the current CU through the information on the CU corresponding to the current
CU within the reference frame according to the embodiment of the present invention.

FIG. 25 is a diagram schematically showing a configuration of the coder for predicting and
coding the information on the current CU by using the information on the neighboring CU within
the same frame according to the embodiment of the present invention.

FIG. 26 is a diagram schematically showing a configuration of the decoder for predicting and
decoding the information on the current CU by using the information on the neighboring CU
within the same frame according to the embodiment of the present invention.

FIG. 27 is a diagram schematically showing a configuration of the coder for predicting and
coding the information on the current CU through the prediction structure according to the
embodiment of the present invention.

FIG. 28 is a diagram schematically showing a configuration of the coder for predicting and
decoding the information on the current CU through the prediction structure according to the
embodiment of the present invention.

[Mode for Invention]

[0032] Hereinafter, exemplary embodiments of the present invention will be described in detail
with reference to the accompanying drawings.

[0033] FIG. 1 is a diagram schematically showing an example of a coder structure. A coder
100 of FIG. 1 may be a coder supporting high efficiency video coding.

[0034] Referring to FIG. 1, a coder 100 receives images and codes the received images by an
intra mode or an inter mode to output a bitstream. When the coding is performed using the
intra mode, a switch 130 is switched to an intra and when the coding is performed using the
inter mode, the switch 130 is switched to an inter mode.

[0035] A main flow of a coding process performed in the coder generates a prediction block for
a block of the input images and then, obtains a difference between the block of the input
images and the prediction block, thereby performing the coding.

[0036] The generation of the prediction block is performed according to the intra mode and the
inter mode. In the case of the intra mode, the prediction block is generated by allowing an intra
prediction module 120 to perform spatial prediction by using already coded neighboring pixel
values of the current block. In the case of the inter mode, a motion prediction module 105
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searches a region that is optimally matched with the current input block in the reference picture
stored in a reference picture buffer 110 to obtain a motion vector. A motion compensator 125
may perform motion compensation by using a motion vector to generate the prediction block.

[0037] As described above, a subtractor 160 obtains the difference between the current block
and the prediction block to generate a residual block. The coding for the residual block is
performed in order such as transform in a transform module 135, quantization in a quantization
module 140, entropy coding in an entropy encoding module 145 or the like.

[0038] The transform module 135 receives the residual block to perform transform and outputs
transform coefficients. Further, the quantizing module 140 quantizes the transform coefficients
according to quantization parameters to output the quantized coefficients. Then, the entropy
encoding module 145 performs the entropy coding on the quantized coefficients according to
probability distribution and outputs the entropy coded coefficients as the bitstream.

[0039] In inter-frame prediction coding, the currently coded images may be used as the
reference picture of subsequently input images. Therefore, there is a need to decode and
store the currently coded images. The quantized coefficients are dequantized and inversely
transformed by passing through a dequantization module 150 and an inverse transform
module 155.

[0040] As shown, the residual block passing through the dequnatization and the inverse
transform is resynthesized with the prediction image by an adder 165 to generate a
reconstructed block. A deblocking filter 115 removes a blocking artifact of the reconstructed
block generated during the coding process and the reference picture buffer 110 stores a
deblocked reconstructed image.

[0041] FIG. 2 is a diagram schematically showing an example of a decoder structure. The
decoder of FIG. 2 may be a decoder supporting high efficiency video coding.

[0042] When performing the coding, the bitstream is output. A decoder 200 receives the
bitstream and performs the received bitstream by the intra mode, thereby outputting the
reconstructed images.

[0043] In the case of the intra mode, a switch 240 is switched to the intra and in the case of the
inter mode, the switch 240 is switched to the inter.

[0044] A main flow of a decoding process performed in the decoder generates the prediction
block and then, adds a result block of decoding the input bitstream and the prediction block,
thereby generating a reconfigured block.

[0045] The generation of the prediction block is performed according to the intra mode and the
inter mode. In the case of the intra mode, an intra prediction module 250 performs the spatial
prediction by using the already coded neighboring pixel values of the current block, thereby
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generating the prediction block. In the case of the inter mode, a motion compensation module
280 searches the corresponding region in the reference picture stored in a reference picture
buffer 270 by using a motion vector to perform the motion compensation, thereby generating
the prediction block.

[0046] An entropy decoding module 210 performs the entropy decoding on the input bitstream
according to the probability distribution and outputs the quantized coefficients. The quantized
coefficients are dequantized and inversely transformed by passing through a dequnatization
module 220 and an inverse transform module 230 and are then coupled with the prediction
images by an adder 290, thereby generating the reconstructed block. The blocking artifact of
the reconstructed block is removed by a deblocking filter 260 and then, the reconstructed block
is stored in a reference picture buffer 270.

[0047] Meanwhile, the high efficiency video coding/decoding may process data using, for
example, a coding unit (CU) unit for each predetermined unit. The CU may be referred to as a
basic block unit processing data.

[0048] FIG. 3 is a diagram explaining the CU, wherein FIG. 3 schematically explains one
performing the split in the CU unit when processing data.

[0049] Referring to FIG. 3, the image is split in an already defined basic CU unit and is then
subjected to the coding while splitting the CU. The most basic CU unit is referred to as a
largest coding unit (LCU). Starting to the LCU, the CU may be split into four CUs of which the
size of the block is reduced half in length and width if necessary Splitting the CU is determined
according to the characteristics of the images at the coding side. In the case of the complex
image, the CU may be split into smaller CUs and in the case of the non-complex image, the CU
may not be split into the smaller CUs. Therefore, whether the CU is split may be determined
according to the efficiency in terms of the compression efficiency and the image quality.

[0050] The information on whether to split the CU is represented by a split flag. The split flag is
included in all the CUs other than the CU in the smallest unit that cannot be split any more.
When a split_flag of the split flag is '0’, the corresponding CU is not split and when the split_flag
of the split flag is '1', the corresponding CU is hierarchically split into four small CUs that are
bisected in length and width, respectively.

[0051] A depth is increased by 1 every time the CU is split once. The depth of the CUs having
the same size may be the same. The maximum depth of the CU may be previously defined
and the CU cannot be split at a predefined maximum depth or more. Therefore, the depth of
split of the CU is increased by 1 while the CU is split from the LCU having a depth of 0 and the
CU may not be split up to the maximum depth.

[0052] Referring to FIG. 3, when the split_flag of the split flag is 0 for the CU (LCTU) having
depth 0, the CU is not split any more and when the split_flag of the split flag is 1, the CU may
be split into four smaller CUs. In this case, the split small CUs may be differentiated by being
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allocated with indexes 0, 1, 2, and 3.

[0053] When the split is performed, the depth is increased. An example of FIG. 3 shows the
case in which the maximum depth is set to be 4. As shown in FIG. 3, when the CU is split up to
the maximum depth 4, the CU is no further split.

[0054] The right drawing of FIG. 3 is a diagram schematically explaining the case in which the
CU is split according to the depth when the LCU is 2N x 2N pixels (N = 64) and the maximum
depth is 4. For convenience of explanation herein, the case in which the LCU is 128 x128 is
described by way of example, but the embodiment of the present invention is not limited
thereto and the LCU may be defined by different sizes.

[0055] FIG. 4 is a diagram showing in more detail a process of splitting CU within LCU.

[0056] The case in which the size of LCU 400 is 64 x 64 pixels and the maximum depth is 3
will be described with reference to FIG. 4. When the coding is not performed in a unit of 64 x
64 pixels, '1' indicating the case in which the CU is split as the split_flag of the split flag
regarding the CU of 64 x 64 pixels is stored. Therefore, the CU of 64 x 64 pixels is split into
four CUs of 32 x 32 small pixels by half in length and width.

[0057] When the CUs 410, 420, and 430 of 32 x 32 pixels split in the CU of 64 x 64 pixels are
no further split, '0' indicating the case in which the CU is not split as the split-flag of the split flag
is stored. In this case, the CUs 410, 420, and 430 may be coded in a unit of 32 x 32 pixels
using the intra mode or the inter mode.

[0058] When the CU 440 of 32 x 32 pixels is split in four smaller CUs of 16 x 16 pixels, '1' is
stored as the split-flag of the split flag regarding the CU 440 and the four CUs of 16 x 16 pixels
is coded. Even though the predetermined maximum depth is 3, if the CU of 16 x 16 pixels is
set to the smallest CU (depth 2), the CU may not be split any more and therefore, may not
include the split flag. When the CU of 16 x 16 pixels is not set to be the smallest CU, the 16 x
16 pixels may be no further split. In this case, '0' is stored as the split flag.

[0059] FIG. 5 is a diagram schematically explaining the split flag established when the split is
performed like the example of FIG. 4. Referring to FIG. 5, when the split flag regarding each
CU is transmitted in the LCU unit, the split flag regarding the CU of 64 x 64 pixels is first stored.
Meanwhile, when the CU of 64 x 64 pixels is split, the split flag regarding four CUs of 32 x 32
pixels subsequent to the split flag regarding the CU of 64 x 64 pixels is stored. Therefore, in
the decoder, the split flag regarding the CU of 64 x 64 pixels is first confirmed and when the
CU of 64 x 64 pixels is split, the split flag regarding the CU of 32 x 32 pixels may be confirmed.

[0060] In the example of FIG. 4, the CU 440 is split again. In FIG. 5, the split flag regarding CU
440 is instructed by a second split flag at depth 2. Therefore, after the split flag regarding the
CU 440 is stored, the split flag regarding the four CUs of 16 x 16 pixels split from the CU 440 is
stored. Next, in the LCU 400 of FIG. 4, the split flag regarding the CU 420 at the lower left end
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and the CU 410 at the lower right end is stored in order.

[0061] As shown in FIG. 5, when the CU is spilt in the real image, the hierarchical split is
performed in the LCU unit. For example, in the case of FIG. 4, the maximum depth is 3 and
therefore, when the depth is 3, the CU is no further split. Therefore, the split flag exists only in
the CU when the depth is 0, 1, and 2. The size and the maximum depth of the LCU can
determine the storage frequency of the split flag regarding the CU and the size of the CU upon
compressing the image and therefore, may be considered as very important information.

[0062] FIG. 6 is a diagram schematically showing a hierarchical structure between frames
applied when inter-picture prediction (inter prediction) is performed. In the high efficiency video
coding/decoding, all the CUs allocate the intra mode, that is, an intra frame (I-frame) within a
frame for each predetermined frame and quickens an arbitrary access at the time of
reproducing the image.

[0063] FIG. 6 shows, by way of example, the case in which the inter-picture prediction is
hierarchically performed by allocating 9 frames into one group. In the example of FIG. 6,
number 0 frame TO is coded with the intra frame 10 and number 8 frame T8 is coded by
performing the inter-picture prediction through the number 0 frame TO. Next, when number 4
frame T4 is coded, the inter-picture prediction may be performed through the number 0 frame
TO and the number 8 frame T8 that are temporally previous and subsequent. As described
above, the number 2 frame is hierarchically coded through the number 0 frame TO and the
number 4 fame T4 and number 6 frame T6 is coded through the number 4 frame T4 and the
number 8 frame T8. Finally, number 1 frame T1 is coded through the number 0 frame TO and
the number 2 frame T2, number 3 frame T3 is coded through the number 2 frame T2 and the
number 4 frame T4, number 5 frame T5 is coded through the number 4 frame T4 and the
number 6 frame T6, and finally, number 7 frame T7 is coded through the number 6 frame T6
and the number 8 frame T8.

[0064] When the coding is performed as described above, the number 1 frame to the number
8 frame may be coded by determining the intra mode or the inter mode in the CU unit. WWhen
the CU is the inter mode, the motion compensation is performed in the block unit. In this case,
each block performs the motion compensation through forward prediction (LO prediction) and
inverse prediction (L1 prediction). In this case, the coding may be divided into the case in
which the coding is performed by using only one of the LO prediction and the L1 prediction and
the coding is performed by using both of the LO prediction and the LI prediction. Meanwhile,
the frame using only the LO prediction in the frame unit is referred to as a P frame (prediction
frame) and the frame using both of the LO prediction and the L1 prediction is referred to as a B
frame (Bi-prediction frame).

[0065] Meanwhile, in the high efficiency video coding/decoding, the coding or the decoding is
performed in the CU unit. In this case, most of the information is independently coded in the
CU unit. Describing distribution of the information within the CU for each quantization
parameter (QP) at the bitstream, the information on the CU (intra prediction direction
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information (IntraDir), split flag, skip information, motion merge information, coding mode
information (Predic), block split flag (Part size), motion prediction information (AMVP), motion
difference information (MVD), prediction direction information (Dir), or the like) accounts for a
great part in the bitstream.

[0066] In addition, as the size of the quantization parameter is large, a weight of coding a
transform coefficient is small. As a result, a weight of other information is relatively increased
within the CU. In particular, when the value of the quantization parameter is largest, the ratio of
the information on the CU is increased to occupy about 50%. In this case, when considering
the information (information and the like on whether the coding is performed in the block unit)
used for the coding of the transform coefficient, a bit amount other than the transform
coefficient is 60% or more.

[0067] The information is coded by a context based adaptive variable length coding (CAVLC)
method or a context based adaptive arithmetic coding (CABAC) method considering peripheral
conditions, thereby reducing the bit amount. Currently, when the information is coded, most
information is coded according to a spatial correlation. In a portion of the information, the case
of using the temporal correlation may exist. Further, the case of performing the coding exists
without considering the spatial or temporal correlation.

[0068] When the information on the CU is coded in consideration of only the spatial correlation,
the temporal correlation is higher than the spatial correlation for the coded information. In this
case, the coding is performed based on the temporal correlation than the spatial correlation,
thereby more increasing the coding efficiency for the corresponding information. In addition,
when the coding is performed in consideration of the spatial correlation and the temporal
correlation, the coding efficiency for the corresponding information may be more increased.

[0069] Therefore, for performing efficient prediction coding for each information on the CU, the
information on the CU is applied to the coding by determining whether the corresponding
information has the high spatial correlation or the high temporal correlation.

[0070] The coding and decoding may be performed in the CU unit. When the CU is coded, the
coding may be performed by predicting the information on the corresponding CU through the
information on the corresponding CU and the neighboring CU within the same frame when
coding the CU. In addition, when the corresponding CU is the inter mode, the coding may be
performed by predicting the information on the corresponding CU through the information on
the CU within the reference frame or the coding may be performed by predicting the
information on the corresponding CU through the prediction structure in the frame unit. As
described above, the compression efficiency for the information within the CU may be
improved by using the information on the neighboring CU.

[0071] In the case of the high efficiency video coding/decoding, the embodiment of the present
invention proposes the method for predicting and coding/decoding the information on the
current CU using the information on the neighboring CU upon coding/decoding the information
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on the CU. In this case, the neighboring CU to be used may also be the CU temporally
neighboring to the current CU and the CU spatially neighboring to the current CU. In addition,
the information on the neighboring CU to be used includes the information on the prediction
structure in the frame unit to which the current CU and the CU neighboring to the current CU
belong. For example, the embodiment of the present invention discloses (1) the method for
predicting and coding/decoding the information on the current CU through the information on
the CU corresponding to the current CU within the reference frame (the coding method using
the temporal correlation), (2) the method for predicting and coding/decoding the information on
the current CU through the information on the CU neighboring to the current CU within the
same frame (the coding method using the spatial correlation), and (3) the method for
predicting and coding/decoding the information on the current CU through the prediction
structure in the frame unit (the coding method using the prediction structure). The (1) to (3)
methods select and apply the method appropriate for the information on the CU or the (1) to
(3) methods may be adaptively applied.

[0072] Hereinafter, the embodiments of the present invention will be described in detail with
reference to the accompanying drawings.

<Embodiment 1>

Method for predicting and coding the information on the current CU through the
information on the CU corresponding to the current CU within the reference frame

[0073] FIG. 7 is a diagram schematically explaining the correspondence relationship between
the CU within the current frame and the CU of the reference frame. Referring to FIG. 7, when
the information on the current CU 710 of a current frame 700 is coded, the information on the
CU 710 to be currently coded through the information on a CU 730 corresponding to the
current CU 710 among the CUs of a reference frame 720 may be predicted and coded.
Further, among the CUs of the reference frame 720, information variation of the current CU
710 for the information on the CU 730 corresponding to the current CU 710 may be coded.

[0074] As described above, the information on the current CU is coded by using the
information on the CU corresponding to the current CU within the reference frame, thereby
improving the compression efficiency of the information on the CU.

[0075] Herein, the reference frame, which is an already coded frame before the current frame,
means a frame used for temporal coding of the current frame. Here, the CU may include the
CU in the smallest unit from the LCU. Further, the information on the CU to be predicted may
include all the information within the CU. For example, the information on the CU may include
the CU, a prediction unit (PU), a transform unit (TU) split flag, information on the intra
prediction or the inter prediction, mode information on the inter prediction on the merge skip,
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the merge, the motion vector prediction (MVP), or the like, a motion vector, a reference picture
index, weighted prediction information, prediction mode information on the intra prediction,
remaining mode information among the prediction mode information on the intra prediction,
discrete cosine transform (DCT)/discrete sine transform (DST), information on a transform
method of quantization parameter, or the like, information on an entropy coding method, or the
like.

[0076] FIG. 8 is a flow chart schematically explaining an example of a method for predicting
and coding the information on the current CU by using information on a neighboring CU in a
system to which the embodiment of the present invention is applied. In the example of FIG. 8,
the method for predicting and coding the information on the current CU by using the
information on the CU corresponding to the current CU within the reference frame will be
described.

[0077] Referring to FIG. 8, when the information on the current CU is coded, the coder
predicts the information on the current CU through the information on the CU corresponding to
the current CU within the reference frame (S810).

[0078] The coder determines whether the predicted information is the same as the information
on the current CU (S820) and when the predicted information is the same as the information
on the current CU, only the prediction flag is coded and transmitted (S830). In this case, the
value of the prediction flag to be coded becomes a value (for example, '1") indicating that the
predicted information is the same as the information on the current CU.

[0079] When the predicted information is not the same as the information on the current CU,
the prediction flag (for example, the value of the prediction flag may be '0") indicating that the
two information are not the same as each other is coded and transmitted (S840). As such,
when the predicted information is not the same as the information on the current CU, the
information on the current CU is coded and transmitted together with the prediction flag
indicating the case (S850).

[0080] When the information on the current CU is not the same as the information on the CU,
various methods as described below may be applied to code and transmit the information on
the current CU.

1. (1) Only the difference value between the information on the current CU and the
information on the predicted CU may be coded.

2. (2) The codeword may be again generated and then, the information on the current CU
may be coded, excluding the information on the predicted CU among the number of
several cases relating to the information on the current CU. For example, the information
on the predicted CU that may be selected as the information on the current CU may be
coded using the remaining candidates, while being excluded from candidates that may
be selected as the information on the current CU.

3. (3) The probability for the information on the current CU may be again generated
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through the information on the predicted CU to code the information on the current CU.

[0081] In addition to the above-mentioned (1) to (3) methods, when the information on the
current CU is different from the information on the predicted CU, various methods may be
applied as the method for coding the information on the current CU.

[0082] The method described in FIG. 8 may also be applied to the decoding process, in the
same method as described above.

[0083] FIG. 9 is a flow chart schematically explaining an example of a method for predicting
and decoding the information of the current CU by using information on the neighboring CU in
a system to which the embodiment of the present invention is applied. In the example of FIG.
9, the method for predicting and decoding the information on the current CU by using the
information on the CU corresponding to the current CU within the reference frame will be
described.

[0084] Referring to FIG. 9, the decoder decodes the prediction flag so as to decode the
information on the current CU (S910). The prediction flag may be coded by the coder and may
be transmitted as the bitstream.

[0085] The decoder determines whether the value of the prediction flag is 1, that is, the
prediction flag indicates that the information on the current CU is the same as the predicted
information (S920). When the value of the prediction flag is 1, the information on the current
CU is predicted from the CU corresponding to the current CU within the reference frame
(8930). The decoder generates the information on the CU predicted from the CU
corresponding to the current CU within the reference frame and substitutes the information on
the generated CU into the information on the current CU (8940). That is, the information on the
predicted CU is used as the information on the current CU.

[0086] When the value of the prediction flag is 0, the decoder decodes the information on the
current CU without using the information on the neighboring CU (S950).

[0087] When the value of the prediction flag does not indicate that the information on the
current CU is the same as the predicted information, the information on the current CU may be
decoded by various methods as described below.

1. (1) The CU may be used as the information on the current CU by decoding only the
difference value between the information on the current CU and the information on the
predicted CU and adding the information on the predicted CU and the difference value
and substituting it into the information on the current CU.

2. (2) The codeword may be again generated and then, the information on the current CU
may be decoded, excluding the information on the predicted CU among the number of
several cases relating to the information on the current CU. For example, the information
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on the current CU may be decoded by the method for selecting the information to be
used as the information on the current CU from the remaining candidates among the
candidates that may be selected as the information on the current CU, excluding the
information on the predicted CU.

3. (3) The probability for the information on the current CU may be again generated
through the information on the predicted CU to decode the information on the current
CU.

[0088] In addition to the above-mentioned (1) to (3) methods, various methods may be applied
as the method for decoding the information on the current CU.

[0089] As the embodiment of the present invention described in FIGS. 8 and 9, when coding
the split flat of the LCU, the method for predicting and coding the split flag regarding the
current LCU through the split flag regarding the LCU within the reference frame may be
considered.

[0090] Actually, comparing the CU of the reference frame with the CU of the current frame, the
split flat of both CUs is very similar in most cases.

[0091] FIG. 10 is a diagram for explaining the case of predicting the information on the current
LCU through the information on the LCU corresponding to the current LCU within the reference
frame. FIG. 10A shows the split flat of the LCU corresponding to the current LCU within the
reference frame. FIG. 10B shows the split flag of the LCU of the current frame. Both of the
LCUs of FIGS. 10A and 10B show the split distribution of 64 x 64 pixels, by way of example.
Referring to FIG. 10, it can be confirmed that the split flag for the CU of the reference frame is
similar to the split flag for the CU of the current frame.

[0092] FIG. 11 is a diagram schematically explaining a method for transmitting the split flag. In
FIG. 11, when the split_flag of the split flag is 1, it indicates that the corresponding block is split
and when the split_flag of the split flat is 0, it indicates that the corresponding block is not split.

[0093] The example of FIG. 11 shows the split flag regarding the LCU shown in FIG. 10A.
Referring to FIG. 11, it can be appreciated that the split flag for the CU of the current frame is
transferred at each CU level, regardless of the split structure of the reference frame.

[0094] In connection with this, the split flag for the current frame can be predicted and coded
by using the split structure of the reference frame in the embodiment of the present invention.

[0095] FIG. 12 is a diagram schematically explaining a method for predicting the split flag
regarding the current LCU by using split flag regarding LCU corresponding to the current LCU
in the reference frame, in the system to which the present invention is applied. The example of
FIG. 12 shows the split flag regarding the LCU shown in FIG. 10B.
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[0096] The split prediction information, which is the largest CU (LCU) unit at depth '0', may be
used as the information indicating that the split flag of the current CU is the same as that of the
CU of the reference frame. The split flag may be predicted in the depth unit.

[0097] In the example of FIG. 12, since the spilt flag regarding the LCU of FIGS. 11A and 11B
for the depth 0 is different, '0' is transmitted as the split prediction information at the depth '0'.

[0098] The split flag is predicted by increasing the depth '1'. Comparing the split distribution in
a unit of the four CUs of 32 x 32 pixels having the depth '1' with the CU of the reference frame,
1" is transferred to the split prediction information when they have the same split distribution
and '0' is transferred when they do not have the same split distribution. Since the CU of 32 x
32 pixels at the upper left end does not have the same split distribution, '0" is transferred to the
split prediction information. Meanwhile, the CU of 32 x 32 pixels at the upper right end has the
same split distribution, '1" is transferred to the split prediction information.

[0099] When the spilt prediction information is '1', the split distribution of the CU within the
reference frame may be applied to the current CU and the split flag regarding the CU for a
depth deeper than the current depth may not be transferred. Next, '1' is stored as the split
prediction information of the CU of 32 x 32 pixels at the lower left end and '0' is stored as the
split prediction information of the CU of 32 x 32 pixels at the lower left end.

[0100] The split flag may be coded by the hierarchical method performing the prediction in a
smaller unit CU by increasing the depth by '1' by the above-mentioned method only when the
split prediction information is 0.

<Embodiment 2>

Method for predicting and coding the information on the current CU through the
information on the neighboring CU within the same frame

[0101] FIG. 13 is a diagram schematically showing the current CU and the neighboring CU
within the same frame.

[0102] In the high efficiency video coding, when the information on the current CU is coded,
the compression efficiency of the information on the CU can be improved by predicting and
coding the information on the current CU through the information on the CU neighboring to the
current CU within the frame as shown in FIG. 13 or coding the information variation on the
current CU for the information on the CU neighboring to the current CU.

[0103] Here, the CU may include the CU in the smallest unit from the LCU. Further, the
information on the CU may include all the information within the CU. For example, the
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information on the CU may include the CU, a prediction unit (PU), a transform unit (TU) split
flag, information on the intra prediction or the inter prediction, mode information on the inter
prediction on the merge skip, the merge, the motion vector prediction (MVP), or the like, a
motion vector, a reference picture index, weighted prediction information, prediction mode
information on the intra prediction, remaining mode information among the prediction mode
information on the intra prediction, discrete cosine transform (DCT)/discrete sine transform
(DST), information on a transform method of quantization parameter, or the like, information
on an entropy coding method, or the like.

[0104] Further, the information on the CU may be coded by adaptively selecting embodiment 1
and embodiment 2 in the CU unit and the information on the CU may be coded in
consideration of both of the embodiments.

[0105] FIG. 14 is a flow chart for schematically explaining a method for predicting and coding
information on the current CU through CU neighboring to the current CU when coding the
information on the current CU according to the exemplary embodiment of the present
invention.

[0106] Referring to FIG. 14, when the information on the current CU is coded, the coder
predicts the information on the current CU through the information on the already coded CU
neighboring to the current CU to generate the prediction information (S 1410).

[0107] The coder determines whether the information on the current CU is the same as the
predicted CU information (S1420). When the information on the current CU is the same as the
predicted CU information, the coder transfers the prediction flag '1' indicating that the
information on the current CU is the same as the predicted CU (S1430). When the information
on the current CU is not the same as the predicted CU information, the coder codes and
transmits the prediction flag into the value of '0' (S1440) and at the same time, codes and
transmits the information on the current CU (S1450).

[0108] Here, when the information on the current CU is not the same as the information on the
predicted CU, the information on the current CU may be coded by various methods as
described below.

1. (1) Only the difference value between the information on the current CU and the
information on the predicted CU may be coded.

2. (2) The codeword may be again generated and then, the information on the current CU
may be coded, excluding the information on the predicted CU among the number of
several cases relating to the information on the current CU. For example, the information
on the predicted CU that may be selected as the information on the current CU may be
coded using the remaining candidates, while being excluded from candidates that may
be selected as the information on the current CU.

3. (3) The probability for the information on the current CU may be again generated
through the information on the predicted CU to code the information of the current CU.
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[0109] In addition to this, when the information on the current CU is not the same as the
information on the predicted CU, the information on the current CU can be coded using various
methods.

[0110] The method described in FIG. 14 may be similarly applied even when the decoding is
performed.

[0111] FIG. 15 is a flow chart schematically explaining another example of a method for
predicting and decoding the information on the current CU by using the information on the
neighboring CU in a system to which the embodiment of the present invention is applied. In the
example of FIG. 15, the method for predicting and decoding the information on the current CU
by using the information on the CU neighboring to the current CU within the current frame will
be described.

[0112] Referring to FIG. 15, the decoder decodes the prediction flag so as to decode the
information on the current CU (S1510). The prediction flag may be coded by the coder and
may be transmitted as the bitstream.

[0113] The decoder determines whether the value of the prediction flag is 1, that is, the
prediction flag indicates that the information on the current CU is the same as the predicted
information (S1520). When the value of the prediction flag is 1, the information on the current
CU is predicted from the CU neighboring to the current CU (S1530). The decoder generates
the information on the CU predicted from the CU neighboring to the current CU and substitutes
the information on the generated CU into the information on the current CU (S1540). That is,
the information on the predicted CU is used as the information on the current CU.

[0114] When the value of the prediction flag is 0, the decoder decodes the information on the
current CU without using the information on the neighboring CU (S1550).

[0115] As described above, the information on the current CU that may be decoded using the
information on the neighboring CU may include the CU, a prediction unit (PU), a transform unit
(TU) split flag, information on the intra prediction or the inter prediction, mode information on
the inter prediction on the merge skip, the merge, the motion vector prediction (MVP), or the
like, a motion vector, a reference picture index, weighted prediction information, prediction
mode information on the intra prediction, remaining mode information among the prediction
mode information on the intra prediction, discrete cosine transform (DCT)/discrete sine
transform (DST), information on a transform method of quantization parameter, or the like,
information on an entropy coding method, or the like.

[0116] For example, when the current CU is the intra prediction mode, if the target information
to be decoded relates to the intra prediction mode of the current CU, the prediction flag may be
a flag indicating whether the current CU is coded by the intra prediction mode of the
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neighboring CU. Therefore, in this case, provided that the above-mentioned S1520 to 1550 are
applied, the current CU may be predicted according to the intra prediction mode of the
neighboring CU when the value of the decoded prediction flag is 1 and the current CU may be
predicted according to another intra prediction mode, not the intra prediction mode of the
neighboring CU, when the value of the decoded prediction flag is 0.

[0117] When the value of the prediction flag does not indicate that the information on the
current CU is the same as the predicted information, the information on the current CU may be
decoded by various methods as described below.

1. (1) The difference value between the current CU information and the predicted CU
information may be decoded. By adding the information on the predicted CU and the
difference value and substituting it into the information on the current CU, the
information derived by the addition can be used as the current CU information.

2. (2) The codeword may be again generated and then, the information on the current CU
may be decoded, excluding the information on the predicted CU among the number of
several cases relating to the information on the current CU. For example, the information
on the current CU may be decoded by the method for selecting the information to be
used as the information on the current CU from the remaining candidates among the
candidates that may be selected as the information on the current CU, excluding the
information on the predicted CU. For example, when the current CU is the intra
prediction mode, if the target information to be decoded relates to the intra prediction
mode of the current CU, the current CU may be predicted according to another intra
prediction mode, not the intra prediction mode of the neighboring CU, in the case in
which the value of the prediction flag is 0, that is, making the intra prediction mode of the
current CU and the intra prediction mode of the neighboring CU different from each
other is indicated by the prediction flag.

3. (3) The probability for the information on the current CU may be again generated
through the information on the predicted CU to decode the information on the current
CU.

[0118] In addition to the above-mentioned (1) to (3) methods, various methods may be applied
as the method for decoding the information on the current CU.

[0119] FIG. 16 is a diagram explaining one predicting and coding the information on the
current CU by using the neighboring CU. FIG. 16 shows the split distribution of two neighboring
64 x 64 LCUs 1610 and 1620. According to the embodiment of the present invention, it is
possible to use the information on the LCU 1620 when the LCU 1610 is coded.

[0120] Since the maximum CU of the LCU 1620 is 16 x 16 pixels and the minimum CU is 8 x 8
pixels, the current LCU 1610 may define the maximum CU and the minimum CU may be
defined, like the LCU 1620. For example, when the current LCU 1610 is coded, the split flag is
coded starting from the UC in a unit of 64 x 64 pixels. In this case, the LCU 1620 is not the CU
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in a unit of 64 x 64 pixels, such that that the current CU is hardly likely to become a unit of 64 x
64 pixels. Therefore, the split flag regarding the current CU may not be transmitted by spatially
predicting the split flag.

<Embodiment 3>

Method for predicting and coding the information on the current CU through the
prediction structure

[0121] In the case of the high efficiency video coding, when the CU information is coded, the
compression efficiency can be improved by coding the CU information by predicting the
information on the CU to be currently provided through the prediction structure. Herein, the CU
may include the CU in the smallest unit from the LCU and the CU information may include all
the information within the CU.

[0122] FIG. 17 is a flow chart schematically explaining an example of a method for predicting
and coding the information on the current CU from the prediction structure when coding the
information on the current CU according to the embodiment of the present invention.

[0123] Referring to FIG. 17, when the current CU information is coded, the coder predicts the
information on the current CU through the information on the already coded CU neighboring to
the current CU through the prediction structure to generate the prediction information (S 1710).

[0124] The coder determines whether the information on the current CU is the same as the
predicted CU information (S 1720). When the information on the current CU is the same as the
information on the predicted CU, the coder transmits the prediction flag '1' indicating that the
information on the current CU is the same as the predicted CU (S1730). When the information
on the current CU is not the same as the information on the predicted CU, the coder codes and
transmits the prediction flag into the value of '0' (S1740) and at the same time, codes and
transmits the information on the current CU (S1750).

[0125] Here, when the information on the current CU is not the same as the information on the
predicted CU, the information on the current CU may be coded by various methods as
described below.

1. (1) Only the difference value between the information on the current CU and the
information on the predicted CU may be coded.

2. (2) The codeword may be again generated and then, the information on the current CU
may be coded, excluding the information on the predicted CU among the number of
several cases relating to the information on the current CU. For example, the information
on the predicted CU that may be selected as the information on the current CU may be
coded using the remaining candidates, while being excluded from candidates that may
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be selected as the information on the current CU.
3. (3) The probability for the information on the current CU may be again generated
through the information on the predicted CU to code the information on the current CU.

[0126] In addition to this, when the information on the current CU is not the same as the
information on the predicted CU, the information on the current CU can be coded using various
methods.

[0127] The method described in FIG. 17 may be similarly applied even when the decoding is
performed.

[0128] FIG. 18 is a flow chart schematically explaining an example of a method for predicting
and decoding the information on the current CU by using the prediction structure to which the
embodiment of the present invention is applied.

[0129] Referring to FIG. 18, the decoder decodes the prediction flag so as to decode the
information on the current CU (S1810). The prediction flag may be coded by the coder and
may be transmitted as the bitstream.

[0130] The decoder determines whether the value of the prediction flag is 1, that is, the
prediction flag indicates that the information on the current CU is the same as the predicted
information (S1820). When the value of the prediction flag is 1, the information on the current
CU is predicted from the prediction structure (S1830). The decoder generates the information
on the CU predicted from the prediction structure and substitutes the information on the
generated CU into the information on the current CU (1840). That is, the information on the
predicted CU is used as the information on the current CU.

[0131] When the value of the prediction flag is 0, the decoder decodes the information on the
current CU without using the prediction structure (S1850).

[0132] When the value of the prediction flag does not indicate that the information on the
current CU is the same as the predicted information, the information on the current CU may be
decoded by various methods as described below.

1. (1) The difference value between the current CU information and the predicted CU
information may be decoded. By adding the information on the predicted CU and the
difference value and substituting it into the information on the current CU, the
information derived by the addition can be used as the current CU information.

2. (2) The codeword may be again generated and then, the information on the current CU
may be decoded, excluding the information on the predicted CU among the number of
several cases relating to the information on the current CU. For example, the information
on the current CU may be decoded by the method for selecting the information to be
used as the information on the current CU from the remaining candidates among the
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candidates that may be selected as the information on the current CU, excluding the
information on the predicted CU.

3. (3) The probability for the information on the current CU may be again generated
through the information on the predicted CU to decode the information on the current
CU.

[0133] In addition to the above-mentioned (1) to (3) methods, various methods may be applied
as the method for decoding the information on the current CU.

[0134] FIG. 19 is a diagram explaining one predicting and coding the information on the
current CU by the prediction structure in a frame unit according to the embodiment of the
present invention when including a hierarchical prediction structure.

[0135] Referring to FIG. 19, when B frame, that is, the number 4 frame T4 is predicted and
coded through the number 0 frame TO and the number 8 frame T8, the information on the CU
to be currently coded may be predicted through the prediction structure in the frame unit.

[0136] When the prediction is performed through two lists by referring to the temporally
previous frame from the current frame and the temporally subsequent frame, respectively, all
the CUs within the number 4 frame T4 designates L0 as the number 0 frame TO and L1 as the
number 8 frame T8. Since this has the hierarchical prediction structure in the frame unit, when
the list is 1, the number O frame TO or the number 8 frame T8 may be designated as the
reference frame, respectively, but when the list is two, only the two reference frames are
present. Therefore, the LO designates the temporally previous frame as the reference frame
and the L1 designates the temporally subsequent frame as the reference frame. In the case of
the prediction structure shown in FIG. 19, many CUs perform the prediction by using two lists
by referring to the temporally previous frame and the temporally subsequent frame,
respectively. Therefore, when the reference index designating the reference frame is stored
within the CU information, the reference index for each list is not transmitted in the case in
which the prediction is performed by two lists by referring to the temporally previous frame and
the temporally subsequent frame, respectively, and only the information corresponding to the
case in which the prediction is performed by two lists by referring to the temporally previous
frame and the temporally subsequent frame, respectively, is transmitted. In other cases, the
compression efficiency for coding the reference index may be improved by transmitting the
reference index of the corresponding list, together with the information that does not
correspond to the case in which the prediction is performed by two lists by referring to the
temporally previous frame and the temporally subsequent frame, respectively.

[0137] FIG. 20 is a flow chart schematically explaining an example of a method for decoding
reference index prediction information according to the embodiment of the present invention.

[0138] Referring to FIG. 20, the decoder decodes the reference index prediction flag received
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from the coder (S2010). When the prediction is performed by two lists by referring to the
temporally previous frame and the temporally subsequent frame, respectively, the value of the
decoded reference index prediction flag represents 1. In other cases, the value of the decoded
reference index prediction flag represents 0.

[0139] The decoder determines whether the value of the reference index prediction flag
represents 1 (S2020) and when the value of the reference index prediction flag is 1, the
reference index is predicted through the prediction structure (S2030). The decoder designates
the temporally previous frame and the temporally subsequent frame, respectively, as the
reference index in the LO and the L1 through the prediction structure (S2040). In addition,
when the reference index prediction flag is 0, the decoder decodes the reference index
corresponding to the list by the existing method (S2050).

[0140] FIG. 21 is a diagram showing a schematic configuration of a coder for predicting and
coding the information on the current CU through the information on the CU corresponding to
the current CU within the reference frame.

[0141] Referring to FIG. 21, a coder 2100 includes a CU information prediction module 2110, a
determination module 2120, and a CU information coding module 2130.

[0142] The CU information prediction module 2110 receives the information on the CU
corresponding to the current CU within the reference frame to output the predicted CU
information.

[0143] The determination module 2120 receives the information on the current CU and the CU
information predicted in the CU information prediction module 2110 to determine whether the
information on the current CU is the same as the information on the predicted CU and
transmits the prediction flag information according to the determination result. When the
information on the current CU is the same as the information on the predicted CU, the
transmitted prediction flag information is set to be '1'.

[0144] When the transmitted prediction flag information is '1', the prediction flag information is
coded without separately coding the information on the current CU and is transmitted through
the bitstream.

[0145] When the information on the current CU is not the same as the information on the
predicted CU, the prediction flag information to be transmitted is set to be '0".

[0146] When the prediction flag information to be transmitted is '0', the CU information coding
module 2130 may code the information on the current CU by using the CU information
predicted in the CU information prediction module 2110. The CU information coded in the CU
information coding module 2130 is transmitted to the decoder, being included in the bitstream.

[0147] FIG. 22 is a diagram showing a schematic configuration of a decoder for predicting and
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decoding the information on the current CU through the information on the CU corresponding
to the current CU within the reference frame.

[0148] Referring to FIG. 22, the decoder 2200 includes a prediction flag decoding module
2210, a CU information prediction module 2220, and a CU information decoding module 2230.

[0149] When the bitstream is transmitted, the prediction flag decoding module 2210 decodes
the prediction flag information.

[0150] The CU information prediction module 2120 performs the prediction through the
information on the CU corresponding to the current CU.

[0151] When the value of the decoded prediction flag information is '1', the value predicted
through the information on the CU corresponding to the current CU is stored as the information
on the current CU within the reference frame.

[0152] When the value of the decoded prediction flag information is '0’, the CU information
decoding module 2130 decodes the information on the coded CU transmitted within the
bitstream and is stored as the information on the current CU. In this case, the CU information
decoding module 2130 may decode the information on the current CU by using the CU
information predicted in the CU information prediction module 2120.

[0153] FIG. 23 is a diagram showing another example of a coder for predicting and coding the
information on the current CU through the information on the CU corresponding to the current
CU within the reference frame. In FIG. 23, the coder predicts and codes the split flag regarding
the current CU through the CU corresponding to the current CU within the reference frame.

[0154] Referring to FIG. 23, the coder 2300 includes a CU split flag prediction module 2310, a
determination module 2320, and a CU spilit flag coding module 2330.

[0155] The CU split flag prediction module 2310 receives the split flag regarding the CU
corresponding to the current CU within the reference frame to output the predicted CU split
flag.

[0156] The determination module 2320 receives the split flag regarding the current CU and the
CU split flag predicted in the CU split flag prediction module 2310 to determine whether the
split flag regarding the current CU is the same as the predicted CU split flag and transmits the
split prediction flag information according to the determination result. When the split flag
regarding the current CU is the same as the predicted CU split flag, the transmitted prediction
flag information is set to be '1".

[0157] When the transmitted prediction flag information is '1', the split prediction flag
information is coded without separately coding the split flag regarding the current CU and is
transmitted through the bitstream.
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[0158] When the split flag regarding the current CU is not the same as the predicted CU split
flag, the split prediction information to be transmitted is set to be '0'.

[0159] When the split prediction flag information to be transmitted is '0’, the CU split flag coding
module 2330 may code the split flag regarding the current CU by using the CU split flag
predicted in the CU split information prediction module 2310. The CU split flag decoded in the
CU split flag decoding module 2330 is transmitted to the decoder, being included in the
bitstream together with the prediction flag information.

[0160] FIG. 24 is a diagram showing another example of a decoder for predicting and
decoding the information on the current CU through the information on the CU corresponding
to the current CU within the reference frame. In FIG. 23, the decoder predicts and decodes the
split flag regarding the current CU through the CU corresponding to the current CU within the
reference frame.

[0161] Referring to FIG. 24, the decoder 2400 includes a split prediction flag decoding module
2410, a CU split flag prediction module 2420, and a CU split flag decoding module 2430.

[0162] When the bitstream is transmitted, the split prediction flag decoding module 2410
decodes the split prediction flag information.

[0163] The CU split flag prediction module 2420 receives the split flag regarding the current
CU through the information on the CU corresponding to the current CU within the reference
frame.

[0164] When the value of the decoded split prediction flag information is '1', the value
predicted through the information on the CU corresponding to the current CU is stored as the
split flag regarding the current CU within the reference frame.

[0165] When the value of the decoded split prediction flag information is '0', the CU split flag
decoding module 2430 decodes the split flag regarding the coded CU transmitted within the
bitstream and is stored as the split flag regarding the current CU. In this case, the CU split flag
decoding module 2430 may decode the split flag regarding the current CU by using the CU
split flag predicted in the CU split flag prediction module 2420.

[0166] FIG. 25 is a diagram schematically showing a configuration of the coder for predicting
and coding the information on the current CU by using the information on the neighboring CU

within the same frame.

[0167] Referring to FIG. 25, a coder 2500 includes a CU information prediction module 2510, a
determination module 2520, and a CU information coding module 2530.

[0168] The CU information prediction module 2510 receives the information on the CU
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neighboring to the current CU to output the predicted CU information.

[0169] The determination module 2520 receives the information on the current CU and the CU
information predicted in the CU information prediction module 2510 to determine whether the
information on the current CU is the same as the information on the predicted CU and
transmits the prediction flag information according to the determination result. When the
information on the current CU is the same as the information on the predicted CU, the
transmitted prediction flag information is set to be '1'.

[0170] When the transmitted predict flag information is '1', the prediction flag information is
coded without separately coding the information on the current CU and is transmitted through
the bitstream.

[0171] When the information on the current CU is not the same as the information on the
predicted CU, the prediction flag information to be transmitted is set to be '0".

[0172] When the prediction flag information to be transmitted is '0', the CU information coding
module 2530 may code the information on the current CU by using the CU information
predicted in the CU information prediction module 2510. The CU information coded in the CU
information coding module 2530 is transmitted to the decoder, being included in the bitstream
together with the prediction flag information.

[0173] FIG. 26 is a diagram schematically showing a configuration of the decoder for
predicting and decoding the information on the current CU by using the information on the
neighboring CU within the same frame.

[0174] Referring to FIG. 26, a decoder 2600 includes a prediction flag decoding module 2610,
a CU information prediction module 2620, and a CU information decoding module 2630.

[0175] When the bitstream is transmitted, the prediction flag decoding module 2610 decodes
the prediction flag information.

[0176] The CU information prediction module 2620 predicts the information on the current CU
through the information on the CU neighboring to the current CU.

[0177] When the value of the decoded prediction flag information is '1', the value predicted
through the information on the CU neighboring to the current CU is stored as the information
on the current CU.

[0178] When the value of the decoded prediction flag information is '0’, the CU information
decoding module 2630 decodes the information on the coded CU transmitted within the
bitstream and is stored as the information on the current CU. In this case, the CU information
decoding module 2630 may decode the information on the current CU by using the CU
information predicted in the CU information prediction module 2620.
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[0179] FIG. 27 is a diagram schematically showing a configuration of the coder for predicting
and decoding the information on the current CU through the prediction structure.

[0180] Referring to FIG. 27, a coder 2700 includes a CU information prediction module 2710, a
determination module 2720, and a CU information coding module 2730.

[0181] The CU information prediction module 2710 receives the prediction structure to output
the predicted CU information. The input prediction structure is as described in FIG. 6 and FIG.
19.

[0182] The determination module 2720 receives the information on the current CU and the CU
information predicted in the CU information prediction module 2710 to determine whether the
information on the current CU is the same as the information on the predicted CU and
transmits the prediction flag information according to the determination result. When the
information on the current CU is the same as the information on the predicted CU, the
transmitted prediction flag information is set to be '1'.

[0183] When the transmitted predict flag information is '1', the prediction flag information is
coded without separately coding the information on the current CU and is transmitted through
the bitstream.

[0184] When the information on the current CU is not the same as the information on the
predicted CU, the prediction flag information to be transmitted is set to be '0".

[0185] When the prediction flag information to be transmitted is '0', the CU information coding
module 2730 may code the information on the current CU by using the CU information
predicted in the CU information prediction module 2710. The CU information coded in the CU
information coding module 2730 is transmitted to the decoder, being included in the bitstream
together with the prediction flag information.

[0186] FIG. 28 is a diagram schematically showing a configuration of the coder for predicting
and decoding the information on the current CU through the prediction structure.

[0187] Referring to FIG. 28, a decoder 2800 includes a prediction flag decoding module 2810,
a CU information prediction module 2820, and a CU information decoding module 2830.

[0188] When the bitstream is transmitted, the prediction flag decoding module 2810 decodes
the prediction flag information.

[0189] The CU information prediction module 2820 predicts the information on the current CU
through the prediction structure. Here, the prediction structure used for the prediction is as
described in FIG. 6 and FIG. 19.
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[0190] When the value of the decoded prediction flag information is '1', the information on the
CU predicted through the prediction structure is stored as the information on the current CU.

[0191] When the value of the decoded prediction flag information is '0’, the CU information
decoding module 2830 decodes the information on the coded CU transmitted within the
bitstream and is stored as the information on the current CU. In this case, the CU information
decoding module 2830 may decode the information on the current CU by using the CU
information predicted in the CU information prediction module 2820.

[0192] In the above-mentioned exemplary system, although the methods have described
based on a flow chart as a series of steps or blocks, the present invention is not limited to a
sequence of steps but any step may be generated in a different sequence or simultaneously
from or with other steps as described above.

[0193] The above-mentioned embodiments include examples of various aspects. Although all
possible combinations showing various aspects are not described, it may be appreciated by
those skilled in the art that other combinations may be made. Therefore, the present invention
should be construed as including all other substitutions, alterations and modifications belong to
the following claims.
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Patentkrav

1. Fremgangsmade til afkodning af videoinformation, hvilken fremgangsmade
omfatter:

afkodning af et forudsigelsesflag, der angiver, om information af en aktuel blok
er den samme som forudsigelsesinformation, som er afledt af information af
en naboblok, der er rekonstrueret tidligere end den aktuelle blok, hvor nabo-
blokken er en af rumlige naboblokke og en samlokaliseret blok, hvor de rum-
lige naboblokke tilhgrer en aktuel ramme, som den aktuelle blok tilhgrer, og
den samlokaliserede blok tilhgrer en referenceramme, der har en anden tids-
meessig raekkefolge end den aktuelle ramme;

udledning af informationen af den aktuelle blok baseret pa det afkodede for-
udsigelsesflag; og

udfarelse af inter-forudsigelse om den aktuelle blok baseret pa den afledte
information af den aktuelle blok,

hvor informationen af den aktuelle blok inkluderer information om en beveegel-
sesvektor af den aktuelle blok og information om en forudsigelsesretning af
den aktuelle blok,

hvor forudsigelsesinformationen inkluderer forudsigelsesinformation om en
beveegelsesvektor og forudsigelsesinformation om en forudsigelsesretning,
hvor, nar forudsigelsesflaget indikerer, at informationen af den aktuelle blok er
den samme som forudsigelsesinformationen, anvendes forudsigelsesinforma-
tionen som informationen af den aktuelle blok,

hvor, nar forudsigelsesflaget indikerer, at informationen af den aktuelle blok
ikke er den samme som forudsigelsesinformationen, udledes informationen af
den aktuelle blok ved at tilfgje en forskelsveerdi, der opnas fra en bitstrgm, til
forudsigelsesinformationen,

hvor inter-forudsigelsen udfgres ved at anvende en eller flere referenceram-
mer, der er rekonstrueret tidligere end den aktuelle ramme, enhver af referen-
cerammerne har en anden tidsmaessig reekkefglge end den aktuelle ramme
og er identificeret ved et referenceindeks, og
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hvor, nar antallet af referencerammerne er 2, og antallet af referencerammeli-
ster, der er konstrueret ud fra referencerammerne, er 2, bestemmes referen-

ceindekset som en specifik veerdi, der angiver enhver af referencerammerne.

2. Fremgangsmade til kodning af videoinformation, hvilken fremgangsmade
omfatter:

udledning af forudsigelsesinformation fra information af en naboblok, der er
rekonstrueret tidligere end en aktuel blok, hvor naboblokken er en af rumlige
naboblokke og en samlokaliseret blok, hvor de rumlige naboblokke tilhgrer en
aktuel ramme, som den aktuelle blok tilhgrer, og den samlokaliserede blok
tilhgrer en referenceramme, der har en anden tidsmaessig rackkefglge end den
aktuelle ramme;

bestemmelse, om information af den aktuelle blok er den samme som forudsi-
gelsesinformationen; og

kodning af et forudsigelsesflag af den aktuelle blok baseret pa resultatet af
bestemmelsen til en bitstram;

hvor informationen af den aktuelle blok inkluderer information om en beveegel-
sesvektor af den aktuelle blok og information om en forudsigelsesretning af
den aktuelle blok, og

hvor forudsigelsesinformationen inkluderer forudsigelsesinformation om en
beveegelsesvektor og forudsigelsesinformation om en forudsigelsesretning,
hvor, nar forudsigelsesflaget indikerer, at informationen af den aktuelle blok er
den samme som forudsigelsesinformationen, kodes forudsigelsesflaget med
en fgrste veerdi, der indikerer, at informationen af den aktuelle blok er den
samme som forudsigelsesinformationen,

hvor, nar forudsigelsesflaget indikerer, at informationen af den aktuelle blok
ikke er den samme som forudsigelsesinformationen, kodes forudsigelsesflaget
med en anden veaerdi, der indikerer, at informationen af den aktuelle blok ikke
er den samme som forudsigelsesinformationen, og en forskelsvaerdi mellem
informationen af den aktuelle blok og forudsigelsesinformationen er kodet,

hvor den aktuelle blok er kodet ved inter-forudsigelse,
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hvor inter-forudsigelsen udfgres ved at anvende en eller flere referenceram-
mer, der er rekonstrueret tidligere end den aktuelle ramme, enhver af referen-
cerammerne har en anden tidsmaessig reekkefglge end den aktuelle ramme
og er identificeret ved et referenceindeks, og

hvor, nar antallet af referencerammerne er 2, og antallet af referencerammeli-
ster, der er konstrueret ud fra referencerammerne, er 2, bestemmes referen-

ceindekset som en specifik veerdi, som angiver enhver af referencerammerne.

3. Ikke-transitorisk computerlaesbart optagemedie, der lagrer en bitstram, som
er genereret ved en fremgangsmade til kodning af videoinformation, hvilken
fremgangsmade omfatter:

udledning af forudsigelsesinformation fra information af en naboblok, der er
rekonstrueret tidligere end en aktuel blok, hvor naboblokken er en af rumlige
naboblokke og en samlokaliseret blok, hvor de rumlige naboblokke tilhgrer en
aktuel ramme, som den aktuelle blok tilhgrer, og den samlokaliserede blok
tilhgrer en referenceramme, der har en anden tidsmaessig rackkefglge end den
aktuelle ramme;

bestemmelse, om information af den aktuelle blok er den samme som forudsi-
gelsesinformationen; og

kodning af et forudsigelsesflag af den aktuelle blok baseret pa resultatet af
bestemmelsen til en bitstram;

hvor informationen af den aktuelle blok inkluderer information om en beveegel-
sesvektor af den aktuelle blok og information om en forudsigelsesretning af
den aktuelle blok, og

hvor forudsigelsesinformationen inkluderer forudsigelsesinformation om en
beveegelsesvektor og forudsigelsesinformation om en forudsigelsesretning,
hvor, nar forudsigelsesflaget indikerer, at informationen af den aktuelle blok er
den samme som forudsigelsesinformationen, kodes forudsigelsesflaget med
en fgrste veerdi, der indikerer, at informationen af den aktuelle blok er den

samme som forudsigelsesinformationen,
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hvor, nar forudsigelsesflaget indikerer, at informationen af den aktuelle blok
ikke er den samme som forudsigelsesinformationen, kodes forudsigelsesflaget
med en anden veaerdi, der indikerer, at informationen af den aktuelle blok ikke
er den samme som forudsigelsesinformationen, og en forskelsvaerdi mellem
informationen af den aktuelle blok og forudsigelsesinformationen er kodet,
hvor den aktuelle blok er kodet ved inter-forudsigelse,

hvor inter-forudsigelsen udfgres ved at anvende en eller flere referenceram-
mer, der er rekonstrueret tidligere end den aktuelle ramme, enhver af referen-
cerammerne har en anden tidsmaessig reekkefglge end den aktuelle ramme
og er identificeret ved et referenceindeks, og

hvor, nar antallet af referencerammerne er 2, og antallet af referencerammeli-
ster, der er konstrueret ud fra referencerammerne, er 2, bestemmes referen-

ceindekset som en specifik veerdi, der angiver enhver af referencerammerne.
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DRAWINGS

Drawing
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