(19 DANMARK (10 DK/EP 2869557 T3

(12) Oversaettelse af
europaeisk patentskrift

Patent- og
Varemeaerkestyrelsen

(51) Int.Cl.: HO4 N 19/159 (2014.01) HO4 N 19/129 (2014.01) HO4 N 19/176 (2014.01)
(45) Overseettelsen bekendtgjort den: 2023-11-06

(80) Dato for Den Europaeiske Patentmyndigheds
bekendtgarelse om meddelelse af patentet: 2023-08-09

(86) Europaeisk ansggning nr.: 13809347.1

(86) Europaeisk indleveringsdag: 2013-06-25

(87) Den europeaeiske ansggnings publiceringsdag: 2015-05-06
(86) International ansggning nr.: KR2013005616

(87) Internationalt publikationsnr.: WO2014003423

(30) Prioritet: 2012-06-29 KR 20120071446

(84) Designerede stater: AL AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HR HU IE IS IT LI LT LU LV
MC MK MT NL NO PL PT RO RS SE SI SK SM TR

(73) Patenthaver: Electronics And Telecommunications Research Institute, 161 Gajeong-dong , Yuseong-gu,
Daejeon-si 305-700, Sydkorea
University-Industry Cooperation Group Of Kyung Hee University, Kyunghee Univ. Global Campus , 1
Seocheon-dong , Giheung-gu , Yongin-si, Gyeonggi-do 446-701, Sydkorea

(72) Opfinder: KIM, Hui Yong, 601-201 Yeolmaemaeul Apt., Jijok-dong, Yuseong-gu, Daejeon 305-770, Sydkorea
LIM, Sung Chang, Rm. 201 Sejongvilla, 254-8 Sinseong-dong, Yuseong-gu, Daejeon 305-805, Sydkorea
LEE, Jin Ho, Rm. 302 Unovill 210-51 Sinseong-dong, Yuseong-gu, Daejeon 305-345, Sydkorea
CHOL, Jin Soo, 609-1605 Banseokmaeul 6 Danji Apt., 613 Banseok-dong, Yuseong-gu, Daejeon 305-750,
Sydkorea
KIM, Jin Woong, 305-1603 Expo Apt., Jeonmin-dong, Yuseong-gu, Daejeon 305-761, Sydkorea
PARK, Gwang Hoon, B-302 Donga Villa, 45 Bundang-dong, Bundang-gu, Seongnam-si, Gyeonggi-do 463-831,
Sydkorea
KIM, Kyung Yong, Rm. 402, 1025-15 Yeongtong-dong, Yeongtong-gu, Suwon-si, Gyeonggi-do 443-470,
Sydkorea

(74) Fuldmaegtig i Danmark: ljon AB, Nordenskidldsgatan 11A, 21119 Malmé, Sverige
(54) Benaevnelse: FREMGANGSMADE OG ANORDNING TIL KODNING/AFKODNING AF BILLEDER

(56) Fremdragne publikationer:
WO-A1-2012/087713
CA-A1-2 857 849
JP-A- 2009 027 541
KR-A- 20110 126 485
KR-A- 20120 012 383
KR-A- 20120 035 804
KR-A- 20120 062 307

Fortseettes ...



DK/EP 2869557 T3

US-A1- 2012 140 822

US-A1-2012 163 455

LAN (XIDIAN UNIV) C ET AL: "Intra transform skipping", 9. JCT-VC MEETING; 100. MPEG MEETING; 27-4-2012 -
7-5-2012; GENEVA; (JOINT COLLABORATIVE TEAM ON VIDEO CODING OF ISO/IEC JTC1/SC29/WG11 AND
ITU-T $SG.16 ); URL: HTTP//WFTP3.ITU.INT/AV-ARCH/JCTVC-SITE/,, no. JCTVC-10408, 17 April 2012 (2012-04-
17), XP030112171,

MRAK M ET AL: "Transform skip mode", 6. JCT-VC MEETING; 97. MPEG MEETING; 14-7-2011 - 22-7-2011;
TORINO; (JOINT COLLABORATIVE TEAM ON VIDEO CODING OF ISO/IEC JTC1/SC29/WG11 AND ITU-T SG.16 );
URL: HTTPY/WFTP3.ITU.INT/AV-ARCH/JCTVC-SITE/,, no. JCTVC-F077, 1 July 2011 (2011-07-01), XP030009100,
ANKUR SAXENA (SAMSUNG) ET AL: "CE7: Mode-dependent DCT/DST without 4*4 full matrix multiplication for
intra prediction”, 5. JCT-VC MEETING; 20110316 - 20110323; GENEVA; (JOINT COLLABORATIVE TEAM ON
VIDEO CODING OF ISO/IEC JTC1/SC29/WG11 AND ITU-T SG.16 ), , no. JCTVC-E125 20 March 2011 (2011-03-20),
XP030227688, Retrieved from the Internet: URL:http:/phenix.int-evry.fr/jct/doc_end
user/documents/5_Geneva/wg11/JCTVC-E125-v5 .zip JCTVC-E125-v5.doc [retrieved on 2011-03-20]



DK/EP 2869557 T3

DESCRIPTION

[Technical Field]

[0001] The present invention relates to the decoding of an image.

[Background Art]

[0002] Broadcast service having High Definition (HD) resolution (1280x1024 or 1920x1080) is
extended nationwide and globally. Accordingly, many users are accustomed to video having
high resolution and high picture quality. Accordingly, a lot of institutes are giving impetus to the
development of the next-generation image device. Furthermore, as there is a growing interest
in Ultra High Definition (UHD) having resolution 4 times higher than that of HDTV along with
HDTV, moving image standardization organizations have become recognized a need for
compression technology for an image having higher resolution and higher picture quality.
Furthermore, there is an urgent need for a new standard which can maintain the same picture
quality and also have many advantages in terms of a frequency band or storage through
higher compression efficiency than that of H.264/AVC that is now used in HDTV, mobile
phones, and Blue ray players.

[0003] Today, Moving Picture Experts Group (MPEG) and Video Goding Experts Group
(VCEG) are jointly standardizing High Efficiency Video Goding (HEVC), that is, the next-
generation video codec, and are aiming to encode an image including a UHD image with
compression efficiency twice than that of H.264/AVG. This can provide an image having a
lower frequency than and higher picture quality than a current image even in 3D broadcasting
and a mobile communication network as well as HO and UHD images.

[0004] WO2012087713 (A1) discloses apparatuses and methods of encoding coefficients
associated with a block of video data. In one example, a method may comprise selecting a
scan order for the coefficients based on an intra coding mode used to predict the block of
video data and a transform block size used in transforming the block of video data. and
generating a syntax element to communicate the selected scan order for the block of video
data. MRAK M ET AL: "Transform skip mode", 6. JCT-VC MEETING; 97. MPEG MEETING; 14-
7-2011 - 22-7-2011; TORINO; (JOINT COLLABORATIVE TEAM ON VIDEO CODING OF
ISO/IEC JTC1/SC29/WG11 AND ITU-T SG.16); URL: HTTP://WFTP2.ITU.INT/AV-
ARCH/JCTVC-SITE/,, no. JCTVC-F077, 1, July 2011 (2011-07-01), XP030009100, discloses
that DST is adopted for intra residuals related to certain directional prediction modes.

[Disclosure]
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[Technical Problem]

[0005] The present invention provides a method for decoding an image, which is capable of
improving decoding efficiency.

[Technical Solution]

[0006] In accordance with an aspect of the present invention, there is provided an image
decoding method as defined by claim 1. Further advantageous embodiments of the present
invention are defined by the dependent claims.

Additional background art of relevance:

[0007] ANKUR SAXENA (SAMSUNG) ET AL: "CE7: Mode-dependent OCT/DST w
multiplication for intra prediction”, 5. JCT-VC MEETING; 20110316 - 20110323; GENEVA,
(JOINT COLLABO CODING OF ISO/IEC JTC1 /SC29/WG11 AND ITU-T SG.16 ), no. JCTVC-
E125 20 March 2011 (2011-03-20), XP030227688, Reftrieved from the Internet: URL:
http://phenix.int-evry.fr/ jct/doc_end_user/documents/5_Geneva/wg11/E125-v5.doc [retrieved
on 2011-03-20]) proposes the conventional DCT or DST-Type 7 (separably along the vertical
or horizontal directions) based on the intra prediction direction. The proposed DCT/DST
transform scheme is applied only at block sizes 4*4 and 8*8, while the conventional DCT is re-
tained at larger block sizes. No additional signaling information or R-D search is required
during the encoding, and the algorithm works in a single-pass. Further, a fast DST at size 4*4
is proposed. The conventional quantization tables for HM 2.0 are retained and no chan-ges
have been made to the scanning order. Experimental results are provided with HM 2.0 as
anchor for the test conditions as stipulated in Core Experiment 7, and average BD Rate gains
of 1.0 %, 1.8 %, 0.4 % and 0.7 % are respectively obtained for Intra High Efficiency, Intra Low
Complexity, Random Access High Efficiency and Random Access Low Complexity settings.

[Description of Drawings]

[0008]
FIG. 1 is a block diagram showing the construction of an image encoding apparatus;
FIG. 2 is a block diagram showing the construction of an image decoding apparatus

FIG. 3 is a diagram schematically showing the partition structure of an image when encoding
the image;
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FIG. 4 isa diagram showing the forms of a PU that may be included in a CU;

FIG. 5 is a diagram showing the forms of a TU that may be included in a CU,

FIG. 6 is a diagram showing an example of intra-prediction modes;

FIG. 7 is a diagram showing an example of an up-right scan method for transform coefficients;

FIG. 8 is a flowchart illustrating an embodiment of a method for determining a scan type
according to an intra-prediction mode;

FIG. 9 is a flowchart illustrating an example of a method of selecting a frequency transform
method for residual signals (or residual image) in accordance with an embodiment of the
present invention;

FIG. 10 is a flowchart illustrating a method of deriving a scan type for residual signals (or
transform coefficients);

FIG. 11 is a flowchart illustrating a method of deriving a scan type for residual signals (or
transform coefficients);

FIG. 12 is a diagram showing examples of scan types to which the present invention can be
applied;

FIG. 13 is a flowchart illustrating a method of deriving a scan type for residual signals (or
transform coefficients)

FIG. 14 is a flowchart illustrating a method of deriving a scan type for residual signals (or
transform coefficients)

FIG. 15 is a diagram showing an example of a difference in the resolution between a luma
block and a chroma block;

FIG. 16 is a diagram showing another example of a difference in the resolution between a
luma block and a chroma block;

FIG. 17 is a schematic block diagram of an encoding apparatus and

FIG. 18 is a schematic block diagram of a decoding apparatus

[Mode for invention]

[0009] Hereinafter, some exemplary embodiments of the present invention are described in
detail with reference to the accompanying drawings. Furthermore, in describing the
embodiments of this specification, a detailed description of the known functions and
constitutions will be omitted if it is deemed to make the present invention unnecessarily vague.
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[0010] In this specification, when it is said that one element is connected or coupled with the
other element, it may mean that the one element may be directly connected or coupled with
the other element or a third element may be connected or coupled between the two elements.
Furthermore, in this specification, when it is said that a specific element is included, it may
mean that elements other than the specific element are not excluded and that additional
elements may be included in the embodiments of the present invention.

[0011] Terms, such as the first and the second, may be used to describe various elements, but
the elements are not restricted by the terms. The terms are used lo only distinguish one
element from the other element. For example, a first element may be named a second
element without departing from the scope of the present invention. Likewise, a second element
may be named a first element.

[0012] Furthermore, element units described in the embodiments of the present invention are
independently shown to indicate difference and characteristic functions, and it does not mean
that each of the element units is formed of a piece of separate hardware or a piece of
software. That is, the element units are arranged and included, for convenience of description,
and at least two of the element units may form one element unit or one element may be
divided into a plurality of element units and the plurality of divided element units may perform
functions. An embodiment into which the elements are integrated or embodiments from which
some elements are separated are also included in the scope of the present invention, unless
they depart from the essence of the present invention.

[0013] Furthermore, in the present invention, some elements are not essential elements for
performing essential functions, but may be optional elements for improving only performance.
The present invention may be implemented using only essential elements for implementing the
essence of the present invention other than elements used to improve only performance, and
a structure including only essential elements other than optional elements used to improve only
performance is included in the scope of the present invention.

[0014] FIG. 1 is a block diagram showing the construction of an image encoding apparatus to
which an embodiment of the present invention is applied.

[0015] Referring to FIG. 1, the image encoding apparatus 100 includes a motion estimation
module 111, a motion compensation module 112, an intra-prediction module 120, a switch 115,
a subtractor 125, a transform module 130, a quantization module 140, an entropy encoding
module 150, an inverse quantization module 160, an inverse transform module 170, an adder
175, a filter module 180, and a reference picture buffer 190.

[0016] The image encoding apparatus 100 can perform encoding on an input image in intra-
mode or inter-mode and output a bit stream. In the case of intra-mode, the switch 115 can
switch to intra mode. In the case of inter-mode, the switch 115 can switch to inter-mode. Intra-
prediction means intra-frame prediction, and inter-prediction means inter-frame. The image
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encoding apparatus 100 can generate a prediction block for the input block of the input image
and then encode a difference between the input block and the prediction block. Here, the input
image can mean the original picture.

[0017] In the case of intra-mode, the intra-prediction module 120 can generate the prediction
block by performing spatial prediction using a value of the pixel of an already encoded block
neighboring a current block.

[0018] In the case of inter-mode, the motion estimation module 111 can obtain a motion vector
by searching a reference picture, stored in the reference picture buffer 190, for a region that is
most well matched with the input block in a motion prediction process. The motion
compensation module 112 can generate the prediction block by performing motion
compensation using the motion vector and the reference picture stored in the reference picture
buffer 190. Here, the motion vector is a two-dimensional (2-D) vector used in inter-prediction,
and the motion vector can indicate an offset between a picture to be now encoded/decoded
and a reference picture.

[0019] The subtractor 125 can generate a residual block based on the difference between the
input block and the generated prediction block.

[0020] The transform module 130 can perform transform on the residual block and output a
transform coefficient according to the transformed block. Furthermore, the quantization module
140 can output a quantized coefficient by quantizing the received transform coefficient
according to a quantization parameter.

[0021] The entropy encoding module 150 can perform entropy encoding on a symbol
according to a probability distribution based on values calculated by the quantization module
140, an encoding parameter value calculated in an encoding process, etc. and output a bit
stream according to the entropy-coded symbols. If entropy encoding is applied, the size of a bit
stream for a symbol to be encoded can be reduced because the symbol is represented by
allocating a small number of bits to a symbol having a high incidence and a large number of
bits to a symbol having a low incidence. Accordingly, the compression performance of image
encoding can be improved through entropy encoding. The entropy encoding module 150 can
use such encoding methods as exponential Golomb, Context-Adaptive Binary Arithmetic
Coding (CABAC), and Context-Adaptive Binary Arithmetic Coding (CABAC) for the entropy
encoding.

[0022] The image encoding apparatus 100 according to FIG. 1 performs inter-prediction
encoding, that is, inter-frame prediction encoding, and thus a picture that has been coded
needs to be decoded and stored in order to be used as a reference picture. Accordingly, a
quantized coefficient is dequantization by the dequantization module 160 and inverse
transformed by the inverse transform module 170. The dequantized and inversely transformed
coefficient is added to the prediction block through the adder 175, thereby generating a
reconstructed block.
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[0023] The reconstructed block experiences the filter module 180. The filter module 180 can
apply one or more of a deblocking filter, a Sample Adaptive Offset (SAO), and an Adaptive
Loop Filter (ALF) to the reconstructed block or the reconstructed picture. The filter module 180
may also be called an adaptive in-loop filter. The deblocking filter can remove block distortion
generated at the boundary of blocks. The SAO can add a proper offset value to a pixel value in
order to compensate for a coding error. The ALF can perform filtering based on a value
obtained by comparing a reconstructed picture with the original picture. The reconstructed
block that has experienced the filter module 180 can be stored in the reference picture buffer
190.

[0024] FIG. 2 is a block diagram showing the construction of an image decoding apparatus to
which an embodiment of the present invention is applied.

[0025] Referring to FIG. 2, the image decoding apparatus 200 includes an entropy decoding
module 210, a dequantization module 220, an inverse transform module 230, an intra-
prediction module 240, a motion compensation module 250, a filter module 260, and a
reference picture buffer 270.

[0026] The image decoding apparatus 200 can receive a bit stream outputted from an
encoder, perform decoding on the bit stream in intra-mode or inter-mode, and output a
reconstructed image, that is, a reconstructed image. In the case of intra-mode, a switch can
switch to intra-mode. In the case of inter-mode, the switch can switch to inter-mode.

[0027] The image decoding apparatus 200 can obtain a reconstructed residual block from the
received bit stream, generate a prediction block, and generate a reconstructed block, that is, a
restoration block, by adding the reconstructed residual block to the prediction block.

[0028] The entropy decoding module 210 can generate symbols including a symbol having a
quantized coefficient form by performing entropy decoding on the received bit stream
according to a probability distribution.

[0029] If an entropy decoding method is applied, the size of a bit stream for each symbol can
be reduced because the symbol is represented by allocating a small number of bits to a
symbol having a high incidence and a large number of bits to a symbol having a low incidence.

[0030] The quantized coefficient is dequantized by the dequantization module 220 and is
inversely transformed by the inverse transform module 230. As a result of the
dequantization/inverse transform of the quantized coefficient, a reconstructed residual block
can be generated.

[0031] In the case of intra-mode, the intra-prediction module 240 can generate the prediction
block by performing spatial prediction using a value of the pixel of an already encoded block
neighboring a current block. In the case of inter-mode, the motion compensation module 250
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can generate the prediction block by performing motion compensation using a motion vector
and a reference picture stored in the reference picture buffer 270.

[0032] The residual block and the prediction block are added together by an adder 255. The
added block experiences the filter module 260. The filter module 260 can apply at least one of
a deblocking filter, an SAO, and an ALF to the reconstructed block or the reconstructed picture.
The filter module 260 outputs a reconstructed image, that is, a reconstructed image. The
reconstructed image can be stored in the reference picture buffer 270 and can be used for
inter-frame prediction.

[0033] FIG. 3 is a diagram schematically showing the partition structure of an image when
encoding the image.

[0034] In High Efficiency Video Coding (HEVC), encoding is performed in a coding unit in order
to efficiency partition an image.

[0035] Referring to FIG. 3, in HEVC, an image 300 is sequentially partitioned in the Largest
Coding Unit (hereinafter referred to as an LCU), and a partition structure is determined based
on the LCUs. The partition structure means a distribution of Coding Units (hereinafter referred
to as CUs) for efficiently encoding an image within the LCU 310. This distribution can be
determined based on whether or not one CU will be partitioned into four CUs each reduced by
half from the one CU in a width size and a height size. Likewise, the partitioned CU can be
recursively partitioned into four CUs each reduced by half from the partitioned CU in a width
size and a height size.

[0036] Here, the partition of a CU can be recursively performed up to a predetermined depth.
Information about the depth is information indicative of the size of a CU, and information about
the depth of each CU is stored. For example, the depth of an LCU can be 0, and the depth of
the Smallest Coding Unit (SCU) can be a predetermined maximum depth. Here, the LCU is a
CU having a maximum CU size as described above, and the SCU is a CU having a minimum
CU size.

[0037] Whenever partition is performed from the LCU 310 by half in a width size and a height
size, the depth of a CU is increased by 1. A CU on which partitions has not been performed
has a 2Nx2N size for each depth, and a CU on which partition is performed is partitioned from
a CU having a 2Nx2N size to four CUs each having an NxN size. The size of N is reduced by
half whenever the depth is increased by 1.

[0038] Referring to FIG. 3, the size of the LCU having a minimum depth of 0 can be 64x64
pixels, and the size of the SCU having a maximum depth of 3 can be 8x8 pixels. Here, the LCU
having 64x64 pixels can be represented by a depth of 0, a CU having 32x32 pixels can be
represented by a depth of 1, a CU having 16x16 pixels can be represented by a depth of 2,
and the SCU having 8x8 pixels can be represented by a depth of 3.
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[0039] Furthermore, information about whether or not a specific CU will be partitioned can be
represented through partition information of 1 bit for each CU. The partition information can be
included in all CUs other than the SCU. For example, if a CU is not partitioned, partition
information of 0 can be stored. If a CU is partitioned, partition information of 1 can be stored.

[0040] Meanwhile, a CU partitioned from the LCU can include a Prediction Unit (PU) (or
Prediction Block (PB)), that is, a basic unit for prediction, and a Transform Unit (TU) (or
Transform Block (TB)), that is, a basic unit for transform.

[0041] FIG. 4 is a diagram showing the forms of a PU that may be included in a CU.

[0042] A CU that is no longer partitioned, from among CUs partitioned from the LCU, is
partitioned into one or more PUs. This behavior itself is also call partition. A Prediction Unit
(hereinafter referred to as a PU) is a basic unit on which prediction is performed and encoded
in any one of skip mode, inter-mode, and intra mode. The PU can be partitioned in various
forms depending on each mode.

[0043] Referring to FIG. 4, in the case of skip mode, a 2Nx2N mode 410 having the same size
as a CU can be supported without partition within the CU.

[0044] In the case of inter-mode, 8 partitioned forms, for example, the 2Nx2N mode 410, a
2NxN mode 415, an Nx2N mode 420, an NxN mode 425, a 2NxnU mode 430, a 2NxnD mode
435, an nLx2N mode 440, and an nRx2N mode 445 can be supported within a CU.

[0045] In the case of intra-mode, the 2Nx2N mode 410 and the NxN mode 425 can be
supported within a CU.

[0046] FIG. 5 is a diagram showing the forms of a TU that may be included in a CU.

[0047] A Transform Unit (hereinafter referred to as a TU) is a basic unit used for spatial
transform and a quantization/dequantization (scaling) process within a CU. ATU can have a
rectangular or square form. A CU that is no longer partitioned, from among CUs partitioned
from the LCU, can be partitioned into one or more TUs.

[0048] Here, the partition structure of the TU can be a quad-tree structure. For example, as
shown in FIG. 5, one CU 510 can be partitioned once or more depending on a quad-tree
structure, so that the CU 510 is formed of TUs having various sizes.

[0049] Meanwhile, in HEVC, as in H.264/AVC, intra-frame prediction (hereinafter called intra-
prediction) encoding is performed. Here, prediction encoding is performed using neighboring
blocks located near a current block depending on an intra-prediction mode (or prediction
directivity) of the current block. In H.264/AVC, encoding is performed using a prediction mode
having 9 directivities. In contrast, in HEVC, encoding is performed using a total of 36 prediction
modes including 33 directional prediction modes and 3 non-directional prediction modes.
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[0050] FIG. 6 is a diagram showing an example of intra-prediction modes. Different mode
numbers can be assigned to respective intra-prediction mode.

[0051] Referring to FIG. 6, a total of 36 intra-prediction modes are present. The total of 36
intra-prediction modes can include 33 directional modes and 3 non-directional modes
depending on a direction in which reference pixels used to estimate a pixel value of a current
block and/or a prediction method.

[0052] The 3 non-directional modes include a planar (Intra_Planar) mode, a DC (Intra_DC)
mode, and an LM mode (Intra_FromLuma) in which a chroma signal is derived from a restored
luma signal. In intra-prediction, all the 3 non-directional modes may be used or some of them
may be used. For example, only the planar mode and the DC mode may be used, and the LM
mode may not be used.

[0053] Encoding for 36 intra-prediction modes, such as those shown in FIG. 6, can be applied
to a luma signal and a chroma signal. For example, in the case of a luma signal, modes other
than the LM mode of the 36 intra-prediction modes can be encoded. In the case of a chroma
signal, an intra-prediction mode can be encoded using three methods as in Table 1.

[0054] Table 1 is an example of an encoding method for an intra-prediction mode of a chroma
signal.
[Table 1]

Chroma intra-prediction coding Intra-prediction scan mode for luma
mode signal

0 26 10 1 (X (0<=X<35)

0 34 1 0} 0| 0 | O(Planar)
1 26 | 34 | 26 | 26 | 26 (Vert)

2 10 { 10 { 34 | 10 | 10(Hor) | EM
3 1 1 1 | 34 1(DC)

4 LM { LM { LM | LM LM LM
5 0 | 26 {1 10 | 1 X DM

[0055] Methods of encoding intra-prediction modes of 3 chroma signals are described with
reference to Table 1. A first method is to use a Derived Mode (DM) in which an intra-prediction
mode of a luma signal is applied to an intra-prediction mode of a chroma signal without
change. A second method is to use a coding mode (Explicit Mode (EM)) in which an actual
intra-prediction mode is applied. An intra-prediction mode of a chroma signal which is encoded
in the EM mode includes a planar mode Planar, a DC mode DC, a horizontal mode Hor, a
vertical mode Ver, and a mode at an eighth place vertically (i.e., Ver+8 or No. 34 mode). A third
method is to use an LM mode in which a chroma signal is predicted from a restored luma
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signal. The most efficient methods of the three encoding methods can be selected.

[0056] A prediction image for a signal obtained by performing prediction using the above-
described intra-prediction mode can have a residual value with the original image. A residual
image having the residual value between the prediction image and the original image can be
subject to frequency domain transform and quantization and then to entropy coding.

[0057] In order to improve entropy coding efficiency, the coefficients of the quantized image
having a 2-D form can be arrayed in a 1-D form. When arraying the quantization coefficients
again, a zigzag scan method is used in an image encoding method, such as existing
H.264/AVC, but an up-right scan method is basically used in HEVC.

[0058] Furthermore, frequency domain transform can include integer transform, Discrete
Cosine Transform (DCT), Discrete Sine Transform (DST), and intra-prediction mode-
dependent DCT/DST.

[0059] FIG. 7 is a diagram showing an example of an up-right scan method for transform
coefficients.

[0060] When encoding quantization coefficients for a block having a specific size, the block
having a specific size can be partitioned into 4x4 size subblocks and encoded.

[0061] Referring to FIG. 7, a 16x16 size block can be partitioned into 16 4x4 size subblocks
and encoded. In a decoding process, whether or not a transform coefficient is present in each
subblock can be checked based on flag information parsed from a bit stream. For example, the
flag can be significant_coeff_group_flag (sigGrpFlag). If a value of significant_coeff_group_flag
is 1, it may mean that any one transform coefficient quantized into a corresponding 4x4
subblock is present. In contrast, if a value of significant_coeff_group_flag is 0, it may mean that
any transform coefficient quantized into a corresponding 4x4 subblock is not present. An up-
right scan type has been basically used in a scan type (or scan order) for the 4x4 subblocks
shown in FIG. 7 and a scan type for significant_coeff_group_flag.

[0062] Although an up-right scan method has been illustrated as being applied in FIG. 7, a
scan method for a quantization coefficient includes up-right, horizontal, and vertical scans. For
example, the up-right scan method can be basically used in inter-prediction, and the up-right,
horizontal, and vertical scan methods can be selectively used in intra-prediction.

[0063] A scan type in intra-prediction can be differently selected depending on an intra-
prediction mode, which can be applied to both a luma signal and a chroma signal. Table 2
below shows an example of a method of determining a scan type according to an intra-
prediction mode.

[Table 2]
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log2TrafoSize - 2
IntraPredMode Value

0 1 2 3
0 0 0 0 0
1 0 0 0 0
2-5 0 0 0 0
6-14 2 2 0 0
15 - 21 0 0 0 0
22 -30 1 1 0 0
31-35 0 0 0 0

[0064] In Table 2, IntraPredModeValue means an intra-prediction mode. Here, in the case of a
luma signal, IntraPredModeValue corresponds to a value of IntraPredMode. In the case of a
chroma signal, IntraPredModeValue corresponds to a value of IntraPredModeC. log2TrafoSize
means that the size of a current transform block is indicated by a log. For example, when a
value of IntraPredModeValue is 1, it means a DC mode (DC; Intra_DC). When a value of
log2TrafoSize-2 is 1, it means an 8x8 size block.

[0065] Furthermore, in Table 2, numbers 0, 1, and 2 determined by the intra-prediction mode
'IntraPredModeValue' and the current transform block size 'log2TrafoSize' indicate scan types.
For example, an up-right scan type can be indicated by 0, a horizontal scan type can be
indicated by 1, and a vertical scan type can be indicated by 2.

[0066] FIG. 8 is a flowchart illustrating a method for determining a scan type according to an
intra-prediction mode.

[0067] The method of FIG. 8 can be performed in the encoding apparatus of FIG. 1 or the
decoding apparatus of FIG. 2. In FIG. 8, although the method of FIG. 8 is illustrated as being
performed in the encoding apparatus for convenience of description, the method of FIG. 8 can
also be equally applied to the decoding apparatus.

[0068] In FIG. 8, IntraPredMode means an intra-prediction mode for a luma signal, and
IntraPredModeC means an intra-prediction mode for a chroma signal. IntraPredMode(C) may
mean an intra-prediction mode for a luma signal or a chroma signal depending on the
components of the signal.

[0069] Referring to FIG. 8, if a current block is not an intra-prediction mode at step S800, the
encoding apparatus determines that an up-right scan is used as a scan for residual signals at
step S860.

[0070] If the current block is an intra-prediction mode and IntraPredModeC for a chroma signal
is an LM mode at step S810, the encoding apparatus determines that an up-right scan is used
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as a scan for residual signals at step S860.

[0071] If the current block is an intra-prediction mode and IntraPredModeC for the chroma
signal is not an LM mode at step S810, the encoding apparatus determines a scan type for
residual signals depending on IntraPredMode(C) of the current block.

[0072] If a mode value of IntraPredMode(C) of the current block is 6 or more and 14 or less at
step S820, the encoding apparatus determines that a vertical scan is used as a scan for
residual signals at step S840.

[0073] If the mode value of IntraPredMode(C) is not 6 or more and 14 or less and the mode
value of IntraPredMode(C) of the current block is 22 or more and 30 or less at step S830, the
encoding apparatus determines that a horizontal scan is used as a scan for residual signals at
step S850.

[0074] If not, that is, the mode value of IntraPredMode(C) is 6 or more and 14 or less and is
not 22 or more and 30 or less, the encoding apparatus determines that an up-right scan is
used as a scan for residual signals at step S860.

[0075] Meanwhile, as described above, a residual value (or residual signal or residual)
between the original image and the prediction image is subject to frequency domain transform
and quantization and then entropy coding. Here, in order to improve encoding efficiency
attributable to the frequency domain transform, integer transform, DCT, DST, and intra-
prediction mode-dependent DCT/DST are selectively applied depending on the size of a block.

[0076] Furthermore, in order to improve encoding efficiency, a transform skip algorithm can be
applied to screen content, such a document image or a presentation image of PowerPoint. If
the transform skip algorithm is applied, a residual value (or residual signal or residual) between
the original image and a prediction image is directly quantized and then subject to entropy
coding without a frequency transform process. Accordingly, a frequency transform process is
not performed on a block to which the transform skip algorithm has been applied.

[0077] FIG. 9 is a flowchart illustrating an example of a method of selecting a frequency
transform method for residual signals (or residual image).

[0078] The method of FIG. 9 can be performed in the encoding apparatus of FIG. 1 or the
decoding apparatus of FIG. 2. Although the method of FIG. 9 is illustrated as being performed
in the encoding apparatus in the embodiment of FIG. 9 for convenience of description, the
method of FIG. 9 can also be equally applied to the decoding apparatus.

[0079] Referring to FIG. 9, if a current block has been encoded in an intra-prediction mode
and is not a block of a luma signal at step S900, the encoding apparatus uses integer
transform or DCT as a frequency transform method for the residual images of the luma and
chroma signals of the current block at step S990.
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[0080] If the current block has been encoded in an intra-prediction mode and is a block of a
luma signal at step S900, the encoding apparatus obtains IntraPredMode for the luma signal of
the current block at step S910.

[0081] The encoding apparatus checks whether or not the current block is a block of a 4x4
size (iWidth == 4) at step S920.

[0082] If, as a result of the check, the current block is not a block of a 4x4 size (iWidth == 4),
the encoding apparatus uses integer transform or DCT as a frequency transform method for
the residual images of the luma and chroma signals of the current block at step S990.

[0083] If, as a result of the check, the current block is a block of a 4x4 size (iWidth == 4), the
encoding apparatus checks an intra-prediction mode of the current block.

[0084] If, as a result of the check, a mode value of the intra-prediction mode of the current
block is 2 or more and 10 or less at step S930, the encoding apparatus uses DST in a
horizontal direction and DCT in a vertical direction as a frequency transform method for the
luma signal of the current block at step S960. DCT can be used as the frequency transform
method for the chroma signal of the current block in both the horizontal and vertical direction.

[0085] If, as a result of the check at step S930, the mode value of the intra-prediction mode of
the current block is 0 or 11 or more and 25 or less at step S940, the encoding apparatus uses
DST in both the horizontal and vertical directions as a frequency transform method for the
luma signal of the current block at step S970. DCT can be used as the frequency transform
method for the chroma signal of the current block in both the horizontal and vertical directions.

[0086] If, as a result of the check at step S940, the mode value of the intra-prediction mode of
the current block is 26 or more and 34 or less at step S950, the encoding apparatus uses DCT
in a horizontal direction and DST in a vertical direction as a frequency transform method for the
luma signal of the current block at step S980. DCT can be used as a frequency transform
method for the chroma signal of the current block in both the horizontal and vertical directions.

[0087] If, as a result of the check at step S950, the mode value of the intra-prediction mode of
the current block is not 26 or more and not 34 or less, the encoding apparatus used DCT in
both the horizontal and vertical directions as a frequency transform method for the residual
images of the luma and chroma signals of the current block at step S990.

[0088] In FIG. 9, 'iWidth' is an indicator indicative of the size of a transform block, and a value
of iWidth according to the size of each transform block can be assigned as follows.

[0089] For example, if the size of a transform block is 64x64, a value of iWidth can be 64. If the
size of a transform block is 32x32, a value of iWidth can be 32. If the size of a transform block
is 16x16, a value of iWidth can be 16. If the size of a transform block is 8x8, a value of iWidth
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can be 8. If the size of a transform block is 4x4, a value of iWidth can be 4. If the size of a
transform block is 2x2, a value of iWidth can be 2.

[0090] In relation to the contents of FIG. 9, a transformation process for scaled transform
coefficients is as follows.

[0091] In this case, input is as follows.

e The width of a current transform block; nW

= The height of the current transform block; nH

» An array of transform coefficients having an element djj; (nWWxnH) array d

+ Information indicating whether or not the transform skip algorithm has been applied to
the current transform block

* An index for the luma signal and the chroma signal of the current transform block; cldx

[0092] If cldx is O, it means a luma signal. If cldx is 1 or cldx is 2, it means a chroma signal.
Furthermore, if cldx is 1, it means Cb in a chroma signal. If cldx is 2, it means Cr in a chroma
signal.

= A quantization parameter; gP

[0093] In this case, output is as follows.

= An array for a residual block obtained by performing inverse transform on the scaled
transform coefficients; (nVWxnH) array r

[0094] If coding mode 'PredMode' for a current block is intra-prediction mode, a value of
Log2(nW*nH) is 4, and a value of cldx is 0, parameters 'horizTrType' and 'vertTrType' are
obtained through Table 3 below depending on intra-prediction mode of a luma signal. If not,

the parameters 'horizTrType' and 'vertTrType' are set to 0.
[Table 3]

IntraPredMode |0 1|23 [4|5|6|7/8]o]10|11]12]|13|14|15]16]17
vertTrType 1{0{0101010101010101 011 |1 Y1111
horizTrType |L[0|1|1|t]1]tr|1l1f1| 1|t |1t f1]|1]1}1

IntraPredMode | 18 119120 |21 (2223124 |25126(2728129(530(31(32,33|34
vertTrType O T O S O T O O O O
horizTrType ryry ety tyopcl0oi010]107010

| =
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[0095] A residual signal for the current block is obtained according to the following sequence.

[0096] First, if the transform skip algorithm for the current block has been applied, the following
process is performed.

1. 1. If cldx is 0, shift = 13 - BitDepthy. If not, shift = 13 - BitDepthac.
2. 2. An array rj; (i=0..(nW)-1, j=0..(nH)-1) for the residual block is set as follows. If the shift
is greater than O, rjj = (djj + (1 << (shift - 1))) >> shift. If not, rj; = (dj; << (-shift).

[0097] If the transform skip algorithm for the current block has not been applied, the following
process is performed.

[0098] An inverse transform process is performed on scaled transform coefficients using
values of the parameters 'horizTrType' and 'vertTrType'. First, the size (nW, nH) of the current
block, an array '(nWxnH) array d' for the scaled transform coefficients, and the parameter
'horizTrType' are received, and an array '(nVWWxnH) array e' is outputted by performing 1-D
inverse transform horizontally.

[0099] Next, the array '(nWxnH) array e' is received, and the array '(nWWxnH) array g' is derived

as in Equation 1.
[Equation 1]

gi = Clip3(-32768, 32767, (ej+64)>7)

[0100] Next, the size (nW, nH) of the current block, the array 'nWxnH array g', and the
parameter 'vertTrType' are received, and 1-dimensional inverse transform is performed
horizontally.

[0101] Next, an array '(nVWWxnH) array r' for the residual block is set as in Equation 17 below
depending on cldx.
[Equation 2]

i = (f+(1 < (shift-1)))> shift

[0102] In Equation 2, the shift= 20 - BitDepthy when cldx is 0. If not, the shift = 20 - BitDepthc.

BitDepth means the number of bits (e.g., 8 bits) of a sample for the current image.

[0103] Meanwhile, as described above, a frequency transform process is not performed on a
block to which a transform skip algorithm has been applied (hereinafter referred to as a
transform skip block). Accordingly, a block to which an existing frequency transform process
has been performed and a transform skip block have different transform coefficient
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characteristics. That is, encoding efficiency can be reduced if a transform coefficient scan
method applied to a block on which an existing frequency transform process has been
performed is applied to a transform skip block. Accordingly, the present invention provides a
coefficient scan method which can be applied to a transform skip block.

[0104] FIG. 10 is a flowchart illustrating a method of deriving a scan type for residual signals
(or transform coefficients).

[0105] The method of FIG. 10 can be performed in the encoding apparatus of FIG. 1 or the
decoding apparatus of FIG. 2. Although the method of FIG. 10 is illustrated as being performed
in the encoding apparatus in FIG. 10 for convenience of description, the method of FIG. 10 can
also be equally applied to the decoding apparatus.

[0106] Referring to FIG. 10, a scan type for the residual signals (or transform coefficients) of a
current block can be determined depending on whether or not a transform skip algorithm has
been applied to the current residual signal.

[0107] If, as a result of the determination at step S1000, it is determined that the residual
signals (or transform coefficients) of the current block is a transform skip block, the encoding
apparatus determines a horizontal scan as the scan type for the residual signals of the current
block at step S1010.

[0108] If, as a result of the determination at step S1000, it is determined that the residual
signals (or transform coefficients) of the current block is not a transform skip block, the
encoding apparatus determines the scan type for the residual signals of the current block
based on an intra-prediction mode of the current block at step S1020. For example, any one of
up-right, horizontal, and vertical scans can be derived as the scan type for the residual signal
based on an intra-prediction mode of the current block. In this case, for example, the method
of FIG. 8 can be used.

[0109] In FIG. 10, a horizontal scan has been illustrated as a scan type for the residual signals
of the current block when the current block is a transform skip block. However, this is only an
example, and the present invention is not limited to the example. For example, if a current
block is a transform skip block, an up-right scan or a vertical scan may be determined as a
scan type for the residual signals of the current block.

[0110] FIG. 11 is a flowchart illustrating a method of deriving a scan type for residual signals
(or transform coefficients).

[0111] The method of FIG. 11 can be performed in the encoding apparatus of FIG. 1 or the
decoding apparatus of FIG. 2. Although the method of FIG. 11 is illustrated as being performed
in the encoding apparatus FIG. 11 for convenience of description, the method of FIG. 11 can
also be equally applied to the decoding apparatus.
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[0112] Referring to FIG. 11, the encoding apparatus parses information indicating whether or
not residual signals (or transform coefficients) is present in a current block at step S1100.

[0113] For example, the information indicating whether or not residual signals are present in a
current block can be 'cbf(coded block flag)'. If the residual signals are present in the current
block, that is, if one or more transform coefficients other than 0 are included in the current
block, a value of cbf can be 1. If the residual signals are not present in the current block, a
value of cbf can be 0.

[0114] If the information indicating whether or not residual signals are present in a current
block indicates that the residual signals are present in the current block, for example, when a
value of cbf is 1 at step S1105, a next process is performed. If the information indicating
whether or not residual signals are present in a current block indicates that the residual signals
are not present in the current block, for example, when a value of cbf is 0 at step S1105, the
process of deriving a scan type shown in FIG. 11 is terminated at step S1110.

[0115] If the information indicating whether or not residual signals are present in a current
block indicates that the residual signals are present in the current block (e.g., cbf == 1), the
encoding apparatus parses information indicative of a residual value in a step of quantizating
the current block at step S1115. For example, information indicating a residual value in the step
of quantizing the current block can be a parameter 'cu_qp_delta’".

[0116] The information (i.e., cu_qp_delta) indicating a residual value in the step of quantizing
the current block is not related to the deriving of a scan type for the residual signals of the
current block. Accordingly, step S1115 may be omitted, and next step S1120 may be
performed.

[0117] The encoding apparatus sets information about the size of the current block at step
S1120.

[0118] For example, the information about the size of the current block can be set using a
parameter 'log2TrafoSize'. The parameter 'log2TrafoSize' can be a value obtained by right
shifting and performing operations for the sum of 'log2TrafoWidth' indicating the width of the
current block and 'log2TrafoHeight' indicating the height of the current block. Here, the
parameter 'log2 TrafoSize' means the size of a TU block for a luma signal.

[0119] If any one of the width and height 'log2TrafoWidth' and 'log2TrafoHeight' of the current
block is 1 (i.e., the width and height of the current block have a size of 2) at step S1125, the
encoding apparatus sets both the width and height 'log2TrafoWidth' and 'log2TrafoHeight' of
the current block to 2 at step S1130. That is, the width and height of the current block are set
as a size of 4.

[0120] If a transform skip algorithm has been generally applied to a current picture including
the current block (i.e., transform_skip_enabled_flag == 1), a mode is not a mode in which
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transform and quantization are not performed (i.e., !cu_tranquant_bypass_flag), the coding
mode of the current block has been coded in an intra-prediction mode (i.e., PredMode ==
MODE_INTRA), and both the width and height 'log2TrafoWidth' and 'log2TrafoHeight' of the
current block are 2 at step S1135, the encoding apparatus parses information indicating
whether or not to apply transform to the current block, for example, transform_skip_flag at step
S1140.

[0121] If the coding mode of the current block has been coded in an intra-prediction mode
(i.e., PredMode == MODE_INTRA) and the information indicating whether or not to apply
transform to the current block indicates that transform is not applied to the current block, for
example, a value of transform_skip_flag is O (i.e., if the current block is a transform skip block),
the encoding apparatus can determine a scan type for the residual signals of the current block
based on an intra-prediction mode of the current block as described above with reference to
FIG. 8 at steps S1150 to S1160.

[0122] For example, if a value of cldx, that is, an indicator indicating the color component of
the current block, is 0 at step S1150, that is, if the current block is a luma signal, a scan type
for the residual signals of the current block can be determined based on IntraPredMode for the
luma signal of the current block at step S1155. If a value of cldx of the current block is not 0 at
step S1150, that is, if the current block is a chroma signal, a scan type for the residual signals
of the current block can be determined based on IntraPredModeC for the chroma signal of the
current block at step S1160.

[0123] Here, scanldx can be an index value indicative of a scan type for the residual signals of
the current block. For example, if a value of scanldx is 0, it can indicate an up-right scan. If a
value of scanldx is 1, it can indicate a horizontal scan. If a value of scanldx is 2, it can indicate
a vertical scan. ScanType can be a table indicating a scan type that is determined by the intra-
prediction modes of Table 2 and the size of the current block. IntraPredMode means an intra-
prediction mode for a luma signal, and IntraPredModeC means an intra-prediction mode for a
chroma signal.

[0124] If the coding mode of the current block has been coded in an intra-prediction mode
(i.e., PredMode == MODE_INTRA) and the information indicating whether or not to apply
transform to the current block indicates that transform is applied to the current block at step
S1145, for example, if a value of transform_skip_flag is 1 (i.e., the current block is a transform
skip block), the encoding apparatus determines any one of up-right, horizontal, and vertical
scans as a scan type for the residual signals of the current block at step S1165. For example, a
value of scanldx can be set to 0, and an up-right scan can be determined as a scan type for
the residual signals of the current block.

[0125] In the present example, an up-right scan has been determined as a scan type for the
residual signals of a current block when the current block is a transform skip block. However,
this is only an example, and the present invention is not limited to the example. For example, if
a current block is a transform skip, a horizontal scan (scanldx = 1) or a vertical scan (scanldx =
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2) may be set as a scan type for the residual signals of the current block.

[0126] The encoding apparatus parses coefficients for the current block using the determined
scan type at step S1170.

[0127] FIG. 12 is a diagram showing examples of scan types to which the present invention
can be applied.

[0128] FIG. 12(a) shows an example in which a diagonal scan (or up-right scan) is applied to a
4x4 size block. Residual signals (or transform coefficients) within the 4x4 size block can be
scanned in order, such as that of FIG. 12(a).

[0129] The diagonal scan type of FIG. 12(a) is only an example, and the present invention is
not limited thereto. For example, the residual signals may be scanned using a diagonal scan
type in which the 4x4 size block of FIG. 12(a) has been rotated 180 degrees to the right.

[0130] FIG. 12(b) shows an example in which a vertical scan is applied to a 4x4 size block.
Residual signals (or transform coefficients) within the 4x4 size block can be scanned in order,
such as that of FIG. 12(b).

[0131] The vertical scan type of FIG. 12(b) is only an example, and the present invention is not
limited thereto. For example, the residual signals may be scanned using a vertical scan type in
which the 4x4 size block of FIG. 12(b) has been rotated 180 degrees to the right.

[0132] FIG. 12(c) shows an example in which a horizontal scan is applied to a 4x4 size block.
Residual signals (or transform coefficients) within the 4x4 size block can be scanned in order,
such as that of FIG. 12(c).

[0133] The vertical scan type of FIG. 12(c) is only an example, and the present invention is not
limited thereto. For example, the residual signals may be scanned using a horizontal scan type
in which the 4x4 size block of FIG. 12(c) has been rotated 180 degrees to the right.

[0134] Tables 4 and 5 can be obtained by incorporating the examples of FIGS. 10 and 11 into
a coding syntax for a Transform Unit (TU) and residual signals.

[0135] Table 4 shows a TU coding syntax.
[Table 4]

transform_unit( xOL, yOL, xOC, yOC, log2TrafoWidth, log2TrafoHeight, Descriptor
trafoDepth, blkldx ) {

if( cbf_luma[ xOL ][ yOL ][ trafoDepth ] Il cbf_cb[ xOC ][ yOC ][
trafoDepth ] Il

cbf_cr[ xOC ][ yOC ][ trafoDepth ] {
if( ( diff_cu_qp_delta_depth > 0 ) && !lIsCuQpDeltaCoded ) {
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cu_qp_delta ac(v)
IsCuQpDeltaCoded = 1
}
log2TrafoSize = ( ( log2TrafoWidth + log2TrafoHeight ) >> 1)
if( cbf_luma[ xOL ][ yOL ][ trafoDepth ])
residual_coding( xOL, yOL, log2TrafoWidth, log2TrafoHeight, 0 )
if( log2TrafoSize > 2) {
if( cbf_cb[ xOC ][ yOC ][ trafoDepth ])

residual_coding( xOC, yOC, log2TrafoWidth - 1,
log2TrafoHeight - 1, 1)

if( cbf_cr[ xOC ][ yOC ][ trafoDepth ])

residual_coding( x0C, yOC, log2TrafoWidth - 1,
log2TraCoHeight - 1, 2)

}else if( blkldx = =3 ) {
if( cbf_cb[ xOC ][ yOC ][ trafoDepth ])
residual_coding( x0C, yOC, log2TrafoWidth, log2TrafoHeight, 1

if( cbf_cr[ xOC ][ yOC ][ trafoDepth ])
residual_coding( x0C, y0C, log2TrafoWidth, log2TrafoHeight,

[0136] Referring to Table 4, transform_unit indicates a bit stream for the coefficients of one TU
block. Here, whether or not to parse coding information (i.e., residual coding) about residual
signals for the TU block is determined based on information (cbf_luma) indicating whether or
not the residual signals are present in a luma signal and information (cbf_cb, cbf_cr) indicating
whether or not the residual signals are present in a chroma signal.

[0137] Table 5 shows a residual signal coding syntax in accordance with an embodiment of the
present invention.

[Table 5]
residual_coding( x0, y0, log2TrafoWidth, log2TrafoHeight, cldx ) { Descriptor
if( log2TrafoWidth = = 1 || log2TrafoHeight = =1 ) {

log2TrafoWidth = 2
log2TrafoHeight = 2
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If( transfonn_skip_enabled_flag && !cu_transquant_bypass_flag &&
(PredMode = = MODE _INTRA) &&
( log2TrafoWidth = = 2) && (log2TrafoHeight = = 2) )
transform_skip_flag[ xO ][ yO ][ cldx ] ae(v)
if( PredMode = = MODE INTRA && !
transform_skip_flag[ xO ][ yO ][ cldx ]) {
if(cldx==0)
scanldx = ScanType[ log2TrafoSize - 2 ][ IntraPredMode ]

else

scanldx = ScanType[ log2TrafoSize - 2 ][ IntraPredModeC ]

} else

scanldx =0

[0138] Referring to Table 5, residual_coding means a bit stream for the coefficients of one TU
block. Here, the one TU block can be a luma signal or a chroma signal.

[0139] log2TrafoWidth refers to the width of a current block, and log2TrafoHeight refers to the
height of the current block. log2TrafoSize refers to a value obtained by right shifting and
performing operations for the sum of received log2TrafoWidth and log2TrafoHeight and means
a TU block size for a luma signal.

[0140] PredMode refers to a coding mode for a current block. PredMode is intra in the case of
intra-frame coding and is inter in the case of inter-frame coding.

[0141] scanldx can be an index indicating a scan type for the luma signal of a current TU
block. For example, when a value of scanldx is 0, it can indicate an up-right scan. WWhen a
value of scanldx is 1, it can indicate a horizontal scan. When a value of scanldx is 2, it can
indicate a vertical scan.

[0142] ScanType can be a table indicating a scan type that is determined by an intra-prediction
mode of Table 2 and the size of a current block. Here, "ScanType=DIAG" or "Up-right" is one
example.

[0143] IntraPredMode refers to an intra-prediction mode for a Iuma signal, and
IntraPredModeC refers to an intra-prediction mode for a chroma signal.

[0144] In FIGS. 10 and 11, a method of unifying a scan type for all transform skip blocks has
been described. In other words, the same scan type has been applied to transform skip blocks.
In the following, in the case of a transform skip block, a method of setting a scan type again is
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described.

[0145] FIG. 13 is a flowchart illustrating a method of deriving a scan type for residual signals
(or transform coefficients) .

[0146] The method of FIG. 1 can be performed in the encoding apparatus of FIG. 1 or the
decoding apparatus of FIG. 2. Although the method of FIG. 13 is illustrated as being performed
in the encoding apparatus of FIG. 13 for convenience of description, the method of FIG. 13
can also be equally applied to the decoding apparatus.

[0147] Referring to FIG. 13, the encoding apparatus determines a scan type for the residual
signals of a current block based on an intra-prediction mode of the current block at step
S1300.

[0148] For example, any one of up-right, horizontal, and vertical scans can be derived as a
scan type for the residual signals of the current block based on an intra-prediction mode of the
current block. In this case, for example, the method of FIG. 8 can be used.

[0149] If the residual signals (or transform coefficients) of the current block is a transform skip
block at step S1310, the encoding apparatus sets a scan type for the residual signals of the
current block again at steps S1330 to S1370. If the residual signals (or transform coefficients)
of the current block is not a transform skip block at step S1310, the process of deriving a scan
type shown in FIG. 13 is terminated at step S1320. Here, a scan type determined at step
S1300 is used as the scan type for the residual signals of the current block.

[0150] If the residual signals of the current block correspond to a transform skip block and the
scan type determined based on an intra-prediction mode of the current block is a vertical scan
at step S1330, the encoding apparatus sets a scan type for the residual signals of the current
block as a horizontal direction again at step S1350.

[0151] If the residual signals of the current block correspond to a transform skip block and the
scan type determined based on an intra-prediction mode of the current block is a horizontal
scan at step S1340, the encoding apparatus sets a scan type for the residual signals of the
current block as a vertical scan again at step S1360.

[0152] If the residual signals of the current block correspond to a transform skip block and the
scan type determined based on an intra-prediction mode of the current block is not any one of
vertical and horizontal scans at step S1340, the encoding apparatus sets a scan type for the
residual signals of the current block as an up-right scan again at step S1370.

[0153] The method of setting a scan type again depending on whether or not the residual
signals of a current block correspond to a transform skip block in the example of FIG. 13 can
be applied in various ways. For example, the scan type of a luma signal which is derived using
the example of FIG. 13 can be equally applied to a chroma signal. That is, the scan type of the
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luma signal becomes the same as that of the chroma signal. In contrast, the example of FIG.
13 can be applied to each of a luma signal and a chroma signal. In another example a scan
type for a current block may be determined based on a scan type for neighboring blocks. In yet
another example, in the case of a transform skip block, another scan type other than the
existing scan types (e.g., vertical, horizontal, and up-right) may be used.

[0154] FIG. 14 is a flowchart illustrating a method of deriving a scan type for residual signals
(or transform coefficients).

[0155] The method of FIG. 14 can be performed in the encoding apparatus of FIG. 1 or the
decoding apparatus of FIG. 2. Although the method of FIG. 14 is illustrated as being performed
in the encoding apparatus of FIG. 14 for convenience of description, the method of FIG. 14
can also be equally applied to the decoding apparatus.

[0156] Referring to FIG. 14, the encoding apparatus parses information indicating whether or
not residual signals (or transform coefficients) are present in a current block at step S1400.

[0157] For example, the information indicating whether or not residual signals are presentin a
current block can be 'cbf. If residual signals are present in the current block, that is, if one or
more transform coefficients other than 0 are included in the current block, a value of “¢cbf can
be 1. If a residual signal is not present in the current block, a value of 'cbf can be 0.

[0158] If the information indicating whether or not residual signals are present in the current
block indicates that the residual signals are present in the current block, for example, when a
value of cbf is 1 at step S1405, a next process is performed. If the information indicating
whether or not residual signals are present in the current block indicates that a residual signal
is not present in the current block, for example, when a value of cbf is 0 at step S1405, a next
process for the current block is terminated at step S1410.

[0159] If the information indicating whether or not residual signals are present in the current
block indicates that the residual signals are present in the current block, for example, when a
value of cbf is 1, the encoding apparatus parses information indicative of a residual value in a
step of quantizing the current block at step S1415. For example, information indicating the
residual value in the step of quantizing the current block can be a parameter 'cu_qgp_delta'.

[0160] The information (i.e., cu_gp_delta) indicating the residual value in the step of quantizing
the current block is not related to the deriving of a scan type for the residual signals of the
current block. Accordingly, step S1415 may be omitted, and next step S1420 may be
performed.

[0161] The encoding apparatus sets information about the size of the current block at step
S1420.

[0162] For example, the information about the size of the current block can be set using a
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parameter 'log2TrafoSize'. The parameter 'log2TrafoSize' can be a value obtained by right
shifting and performing operation for the sum of 'log2TrafoWidth' indicative of the width of the
current block and 'log2TrafoHeight' indicative of the height of the current block. Here, the
parameter 'log2 TrafoSize' means the size of a TU block for a luma signal.

[0163] If any one of log2TrafoWidth and log2TrafoHeight indicating the size of the current
block is 1 (i.e., the width and height of the current block have a size of 2) at step S1425, the
encoding apparatus sets both log2TrafoWidth and log2TrafoHeight of the current block to 2 at
step $S1430. That is, the width and height of the current block are set to a size of 4.

[0164] If a transform skip algorithm has been generally applied to a current picture including
the current block (i.e., transform_skip_enabled_flag == 1), a mode is not a mode in which
transform and quantization are not performed (i.e., !cu_tranquant_bypass_flag), the coding
mode of the current block has been coded in an intra-prediction mode (i.e., PredMode ==
MODE_INTRA), and both log2TrafoWidth and log2TrafoHeight of the current block are 2 at
step S1435, the encoding apparatus parses information indicating whether or not to apply
transform to the current block, for example, transform_skip_flag at step S1440.

[0165] If the coding mode of the current block has been coded in an intra-prediction mode
(i.e., PredMode == MODE_INTRA) at step S1445, the encoding apparatus can determine a
scan type for the residual signals of the current block based on an intra-prediction mode of the
current block as described above with reference to FIG. 8 at steps S1450 to S1460.

[0166] For example, if a value of cldx, that is, an indicator indicating the color component of
the current block, is 0 at step S1450, that is, if the current block is a luma signal, the encoding
apparatus can determine a scan type for the residual signals of the current block based on
IntraPredMode for the luma signal of the current block at step S1455. If a value of cldx of the
current block is not 0 at step S1450, that is, if the current block is a chroma signal, the
encoding apparatus can determine a scan type for the residual signals of the current block
based on IntraPredModeC for the chroma signal of the current block at step S1460.

[0167] Here, scanldx can be an index value indicating a scan type for the residual signals of
the current block. For example, if a value of scanldx is 0, it can indicate an up-right scan. If a
value of scanldx is 1, it can indicate a horizontal scan. If a value of scanldx is 2, it can indicate
a vertical scan. ScanType can be a table indicating a scan type determined by an intra-
prediction mode of Table 2 and the size of the current block. IntraPredMode refers to an intra-
prediction mode for a luma signal, and IntraPredModeC refers to an intra-prediction mode for a
chroma signal.

[0168] If the coding mode of the current block has not been coded in an intra-prediction mode
at step S1445, the encoding apparatus determines any one of up-right, horizontal, and vertical
scans as a scan type for the residual signals of the current block at step S1465. For example,
a value of scanldx can be set to 0, and an up-right can be determined as a scan type for the
residual signals of the current block.
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[0169] The encoding apparatus sets the determined scan type again depending on whether or
not the current block is a transform skip block at step S1470.

[0170] For example, the determined scan type can be set again using the method of FIG. 13.
If the current block is a transform skip block (i.e., the parsed transform_skip_flag is 1), the
encoding apparatus can set a horizontal scan as a scan type again if the determined scan type
is a vertical scan and set a vertical scan as a scan type again if the determined scan type is a
horizontal scan.

[0171] The encoding apparatus parses the coefficients of the current block using the scan type
set again at step S1475.

[0172] Tables 6 and 7 can be obtained by incorporating the examples of FIGS. 13 and 14 into
a coding syntax for a Transform Unit (TU) and residual signals.

[0173] Table 6 shows a TU coding syntax.
[Table 6]

transform_unit( xOL, yOL, xOC, yOC, log2TrafoWidth, log2TrafoHeight, iDescriptor
trafoDepth, blkldx ) {

if( cbf_luma[ xOL ][ yOL ][ trafoDepth ] Il cbf_cb[ xOC ][ yOC ][
trafoDepth ] Il

cbf_cr[ xOC ][ yOC ][ trafoDepth ] {

if( ( diff_cu_qp_delta_depth > 0 ) && !lIsCuQpDeltaCoded ) {
cu_qp_delta ae(v)
IsCuQpDeltaCoded = 1

}

log2TrafoSize = (( log2TrafoWidth + log2TrafoHeight) >> 1)

if( PredMode = = MODE_INTRA ) {
scanldx = ScanType[ log2TrafoSize - 2 ][ IntraPredMode ]
scanldxC = ScanType[ log2TrafoSize - 2 ][ IntraPredModeC ]

}else{

scanldx =0

seanldxC =0
}
if( cbf_luma[ xOL ][ yOL ][ trafoDepth ])

residual_coding( xOL, vOL, log2TrafoWidth, log2TrafoHeight,
scanldx, 0)

if( log2TrafoSize > 2) {
if( cbf_cb[ xOC ][ yOC ][ trafoDepth ])
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residual_coding( x0C, yOC, log2TrafoWidth - 1,
log2TrafoHeight - 1, scanldxC, 1)

if( cbf_cr[ xOC ][ yOC ][ trafoDepth ])

residual_coding( x0C, yOC, log2TrafoWidth - 1,
log2TrafoHeight - 1, scanldxC, 2 )

}else if( blkldx = = 3 ) {
if( cbf_cb[ xOC ][ yOC ][ trafoDepth )

residual_coding( x0C, y0C, log2TrafoWidth, log2TrafoHeight,
scanldxC, 1)

if( cbf cr[ xOC ][ yOC ][ trafoDepth ])

residual_coding( x0C, yOC, log2TrafoWidth, log2TrafoHeight,
seanldxC, 2)

}

[0174] Referring to Table 6, transform_unit indicates a bit stream for the coefficients of one TU
block. Here, whether or not to parse coding information (residual coding) about residual signals
for the TU block is determined based on information (cbf_luma) indicating whether or not the
residual signals are present in a luma signal and information (cbf_cb, cbf_cr) indicating
whether or not the residual signals are present in a chroma signal.

[0175] Table 7 shows a residual signal coding syntax in accordance with an embodiment of the
present invention.
[Table 7]

residual_coding( x0, yO, log2TrafoWidth, log2TrafoHeight, scanldx, Descriptor
cldx ) {

if( log2TrafoWidth = = 1 || log2TrafoHeight == 1) {
log2TrafoWidth = 2
log2TrafoHeight = 2

ki

If( transform_skip_enabled_flag && !cu_transquant_bypass_flag
&&

(PredMode = = MODE_INTRA) &&
(log2TrafoWidth = = 2) && (log2TrafoHeight = = 2) )
transform_skip_flag[ xO ][ yO ][ cldx ] ae(v)

if( transform_skip_flag[ xO ][ yO ][ cldx ] ) {

scanldx = (scanldx ==1)?2: (scanldx==2)?1:0
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[0176] Referring to Table 7, residual_coding means a bit stream for the coefficients of one TU
block. Here, the one TU block can be a luma signal or a chroma signal.

[0177] log2TrafoWidth refers to the width of a current block, and log2TrafoHeight refers to the
height of the current block. log2TrafoSize means a result obtained by right shifting and
performing operations for the sum of received log2TrafoWidth and log2TrafoHeight and refers
to the size of a TU block for a luma signal.

[0178] PredMode refers to a coding mode for the current block. PredMode is intra in the case
of intra-frame coding and is inter in the case of inter-frame coding.

[0179] scanldx can be an index indicative of a scan type for the luma signal of a current TU
block. For example, if a value of scanldx is 0, it can indicate an up-right scan. If a value of
scanldx is 1, it can indicate a horizontal scan. If a value of scanldx is 2, it can indicate a vertical
scan.

[0180] ScanType can be a table indicating a scan type that is determined by an intra-prediction
mode of Table 2 and the size of a current block. Here, "ScanType=DIAG" or "Up-right" is only
one example.

[0181] IntraPredMode refers to an intra-prediction mode for a Iuma signal, and
IntraPredModeC refers to an intra-prediction mode for a chroma signal.

[0182] Meanwhile, the above-described embodiments can have different ranges of application
depending on the size of a block, the depth of a CU, or the depth of a TU. A parameter (e.g.,
information about the size or depth of a block) that determines the range of application may be
set by an encoder and a decoder so that the parameter has a predetermined value or may be
set to have a predetermined value according to a profile or level. When an encoder writes a
parameter value into a bit stream, a decoder may obtain the value from the bit stream and use
the value.

[0183] If the range of application is different depending on the depth of a CU, the following
three methods can be applied to the above-described embodiments as illustrated in Table 8.
The method A is applied to only a depth having a specific depth or higher, the method B is
applied to only a depth having a specific depth or lower, and the method C is applied to only a
specific depth.

[0184] Table 8 shows an example of methods of determining a range in which the methods are
applied depending on the depth of a CU (or TU). In Table 8, 'O' means that a corresponding
method is applied to a corresponding depth of a CU (or TU), and 'X' means that a
corresponding method is not applied to a corresponding depth of a CU (or TU).
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[Table 8]

Depth of CU (or TU) indicating range of Method A jMethod B {Method C
application

0 X 0O X

1 X 0O X

2 O O O

3 0O X X

4 0O X X

[0185] Referring to Table 8, if the depth of a CU (or TU) is 2, all the method A, the method B,
and the method C can be applied

[0186] If the examples are not applied to all the depths of a CU (or TU), it may be indicated
using a specific indicator (e.g., flag) or may be represented by signaling a value that is 1
greater than a maximum value of the depth of a CU as a value of the depth of a CU indicating
a range of application.

[0187] Furthermore, a method of determining a range in which the methods are applied
depending on the depth of a CU (or TU) can be applied to each of the first examples (FIGS. 10
and 11) and the second examples (FIGS. 13 and 14) or a combination of the first and second
examples.

[0188] Furthermore, a method of determining a range in which the methods are applied
depending on the depth of a CU (or TU) can be applied to a case where a luma signal and a
chroma signal have different resolutions. A method of determining a range in which a
frequency transform method (or scan type) is applied when a luma signal and a chroma signal
have different resolution is described below with reference to FIGS. 15 and 16.

[0189] FIG. 15 is a diagram showing an example of a difference in the resolution between a
luma block and a chroma block.

[0190] Referring to FIG. 15, assuming that a chroma signal has a 1/4 size of a luma signal
(e.g., the luma signal has a 416x240 size and a chroma signal has a 208x120 size), a luma
block 1510 having an 8x8 size corresponds to a chroma block 1520 having a 4x4 size.

[0191] In this case, the 8x8 size luma block 1510 can include four luma blocks each having a
4x4 size and can have intra-prediction modes in the respective 4x4 size luma blocks. In
contrast, the 4x4 size chroma block 1520 may not be partitioned into 2x2 size chroma blocks.
The 4x4 size chroma block 1520 can have one intra-prediction mode.

[0192] Here, if the 4x4 size chroma block 1520 has been coded in an LM mode
'Intra_FromLuma' or the 4x4 size chroma block 1520 has been coded in an DM mode (i.e.,
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mode in which an intra-prediction mode of a luma signal is used as an intra-prediction mode of
a chroma signal without change), any one of intra-prediction modes of the four 4x4 size luma
blocks can be used as an intra-prediction mode of the 8x8 size luma block 1510 for deriving a
frequency transform method (or scan type) for the residual signals of the 4x4 size chroma
block 1520.

[0193] In order to selectively apply a frequency transform method (or scan type) to the residual
signals of a chroma signal, one of the following methods 1 to 4 can be used as a method of
driving an intra-prediction mode in various ways.

1. 1. An intra-prediction mode of a block placed at the left top of a luma signal block can be
used.

2. 2. An intra-prediction mode of a block placed at the left top, left bottom, or right bottom
of a luma signal block can be used.

3. 3. An average value or middle value of the four luma signal blocks can be used.

4. 4. An average value or middle value using intra-prediction modes of the four luma signal
blocks of a current block and chroma signal blocks of blocks neighboring a current block
can be used.

[0194] In addition to the 1 to 4 methods, an intra-prediction mode for a chroma signal can be
derived in various ways.

[0195] FIG. 16 is a diagram showing another example of a difference in the resolution between
a luma block and a chroma block.

[0196] Referring to FIG. 16, a luma block 1610 having a 16x16 size can have one intra-
prediction mode. In contrast, a chroma block 1620 having an 8x8 size can be partitioned into
four chroma blocks each having a 4x4 size. Each of the 4x4 size chroma blocks can have an
intra-prediction mode.

[0197] If the 8x8 size chroma block 1620 has been coded in an LM mode 'Intra_FromLuma' or
the 8x8 size chroma block 1620 has been coded in a DM mode (i.e., mode in which an intra-
prediction mode of a luma signal is used as an intra-prediction mode of a chroma signal
without change), an intra-prediction mode of the 16x16 size luma block 1610 can be used to
derive a frequency transform method (or scan type) for the residual signals of the 8x8 size
chroma block 1620. In another example, an intra-prediction mode can be derived from blocks
(i.e., luma blocks or chroma blocks) neighboring a current block in order to derive a frequency
transform method (or scan type) for the residual signals of the 8x8 size chroma block 1620.

[0198] The frequency transform method or the scan type can be differently applied to a
chroma block depending on the size of a luma block or to a luma signal image and a chroma
signal image or may be differently applied depending on a horizontal scan and a vertical scan.
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[0199] Table 9 is an example schematically showing a combination of methods for determining
a range of application depending on a block size, a chroma signal and a luma signal, and
vertical and horizontal scans.

[Table 9]

LUMA CHROMA LUMA {CHROMA; HOR. VER. §{METHODS
BLOCK {BLOCK SIZE {APPLIED§{APPLIED {APPLIED {APPLIED
SIZE
4(4x4, 4x2, 2(2x2) OorX OorX OorX OorX §{ A1,2, ...
2x4) 4(4x4, 4x2, | OorX | OorX | OorX | OorX | B1.2, ..
2x4)
8(8x8, 8x4, OorX OorX OorX OorX §C1,2 ..
4x8, 2x8,
etc.)
16(16x16, OorX OorX OorX OorX § D1, 2 ..
16x8,4x16,
2x16, etc.)
32(32x32) OorX OorX OorX OorX { E1,2, ..
8(8x8, 8x4, 2(2x2) OorX OorX OorX OorX §{ F1,2, ..
2x8, etC.) "Aaxa 4x2. | OorX | OorX | OorX | OorX | G1.2, ..
2x4)
8(8x8, 8x4, OorX OorX OorX OorX § H1 2 ..
4x8, 2x8,
etc.)
16(16x16, OorX OorX OorX OorX 11,2, ..
16x8, 4x16,
2x16, etc.)
32(32x32) OorX OorX OorX OQorX { J1,2, ..
16(16x16, 2(2x2) OorX OorX OorX OorX { K1,2, ..
8x16, 4x16, " 44x4 4x2. | OorX | OorX | OorX | OorX | L1,2, ..
etc.) ox4)
8(8x8, 8x4, OorX OorX OorX OorX § M1, 2, ..
4x8, 2x8,
etc.)
16(16x16, OorX OorX OorX OorX § N1, 2 ..
16x8, 4x16,
2x16, etc.)
32(32x32) OorX OorX OorX OorX §01,2, ..

[0200] In the case of the method "G 1' of the methods listed in Table 9, if the size of the luma
block is 8(8x8, 8x4, 2x8, etc.) and the size of the chroma block is 4(4x4, 4x2, 2x4), the
example 1 (FIGS. 10 and 11) or the example 2 (FIGS. 13 and 14) can be applied to a luma
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signal, a chroma signal, a horizontal signal, and a vertical signal.

[0201] In the case of the method 'M 1' of the methods listed in Table 9, if the size of the luma
block is 16(16x16, 8x16, 2x16, etc.) and the size of the chroma block is 4(4x4, 4x2, 2x4), the
example 1 (FIGS. 10 and 11 or the example FIGS. 13 and 14) can be applied to a luma signal,
a chroma signal, and a horizontal signal, but may not be applied to a vertical signal.

[0202] FIG. 17 is a schematic block diagram of an encoding apparatus in accordance with an
example.

[0203] Referring to FIG. 17, the encoding apparatus 1700 includes a scan type deriving
module 1710 and a scanning module 1720.

[0204] The scan type deriving module 1710 derives a scan type for the residual signals of a
current block depending on whether or not the current block is a transform skip block.

[0205] Here, the transform skip block is a block in which transform has not been applied to a
current block and can be specified by information, for example, transform_skip_flag indicating
whether or not to apply transform to the current block.

[0206] A detailed method of deriving a scan type for the residual signals of a current block
depending on whether or not the current block is a transform skip block has been described in
detail in connection with the examples of this specification.

[0207] The scanning module 1720 applies the scan type, derived by the scan type deriving
module 1710, to the residual signals of the current block. For example, the residual signals of
the current block can be scanned as in the scan type shown in FIG. 12.

[0208] FIG. 18 is a schematic block diagram of a decoding apparatus.

[0209] Referring to FIG. 18, the decoding apparatus 1800 includes a scan type deriving
module 1810 and a scanning module 1820.

[0210] The scan type deriving module 1810 derives a scan type for the residual signals of a
current block depending on whether or not the current block is a transform skip block.

[0211] Here, the transform skip block is a block in which transform has not been applied to a
current block and can be specified by information, for example, transform_skip_flag indicating
whether or not to apply transform to the current block.

[0212] A detailed method of deriving a scan type for the residual signals of a current block
depending on whether or not the current block is a transform skip block has been described in
detail in connection with the examples of this specification.
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[0213] The scanning module 1820 applies the scan type, derived by the scan type deriving
module 1810, to the residual signals of the current block. For example, the residual signals of
the current block can be scanned as in the scan type shown in FIG. 12.

[0214] In the above-described examples, although the methods have been described based
on the flowcharts in the form of a series of steps or blocks, the present specification is not
limited to the sequence of the steps, and some of the steps may be performed in a different
order from !hat of other steps or may be performed simultaneous to other steps. Furthermore,
those skilled in the art will understand that the steps shown in the flowchart are not exclusive
and the steps may include additional steps or that one or more steps in the flowchart may be
deleted without affecting the scope of the present specification.
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Patentkrav

1. Videoafkodningsfremgangsmadde udfert i et afkodningsapparat

(200; 1800), hvilken fremgangsmade omfatter:
at analysere fgrste information, der angiver, hvorvidt et
restsignal er til stede i en aktuel blok (51100);
ndr den fgrste information angiver, at restsignalet er til
stede 1 den aktuelle blok, erhverves restsignalet fra den
aktuelle blok (S81115);
at opna anden information om, hvorvidt en transformation
udfgres pa restsignalet fra den aktuelle blok (S1140);
at bestemme en transformationstype fra den aktuelle blok,
ndr den anden information angiver, at transformationen
udfgres pad restsignalet fra den aktuelle blok (S 1145); og
at udfgre transformationen pd restsignalet fra den aktuelle
blok baseret pd den bestemte transformationstype;
hvor transformationstypen bestemmes til at vare en diskret
cosinustransformation, DCT, eller en diskret
sinustransformation, DST, afhengigt af en stgrrelse, en
komponent og en forudsigelsestilstand for den aktuelle
blok, kendetegnet ved:
ndr komponenten fra den aktuelle blok ikke er et luma-
signal (S900) eller
ndr komponenten fra den aktuelle blok er et luma-signal,
og den aktuelle blok er intra—-forudsagt (5%910), og en
storrelse fra den aktuelle blok ikke er lig med 4x4 (S9220),
at transformationstypen bestemmes til at vere DCT’en (S990)
uafhengigt af hvilken intra-forudsigelsestilstand, der
blev brugt til at forudsige den aktuelle blok.

2. Videoafkodningsfremgangsmdde ifglge krav 1, hvor:

den fgrste information indbefatter luma-information, der
angiver, hvorvidt et restsignal for et luma-signal fra den
aktuelle blok er til stede, og chroma-information, der angiver,
hvorvidt et restsignal for et chroma-signal fra den aktuelle

blok er til stede.
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3. Videoafkodningsfremgangsmdde ifelge krav 1, der yderligere
omfatter:

at erhverve information, der angiver en forskelsverdi mellem en
kvantiseringsparameter for den aktuelle blok og en forudsagt
verdi af kvantiseringsparameteren (S 1115), ndr den fgrste
information angav, at restsignalet er til stede i den aktuelle

blok.
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FIG. 6
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