10

920

25

30

[CLAIMS]
[Claim 1] An image decoding method using arithmetic decoding,
the method comprising:
determining a context for use in a current block, from among/a
plurality of contexts;
performing arithmetic decoding on a bit segflence
corresponding to the current block, using the determined cofitext to
decode a binary sequence, the bit sequence being obfained by
performing arithmetic coding on a control parameter offthe current
block; and
inversely binarizing the binary sequence to dgcode the control
parameter of the current block,
wherein the determining of a context incifides:
determining a signal type of the copftrol parameter of the
current block;
rst condition that decoded
of the current block are used,
neighbbring blocks being a left

rent block; and

determining the context under a
control parameters of neighboring bloc
when the signal type is a first type, t
block and an upper block of the ¢
nder a second condition that the
decoded control parameter ofAhe upper block is not USed, when the

~determining the context

signal type is a second type/different from the first type,

the first type is ong/of “split_coding_unit_flag” and “skip_flag”,
and
is (i) "merge_flag”, (ii) "ref_idx_I0" or
"ref_idx_I1", (iii) “hter_pred_flag", (iv) "mvd_I0" or "mvd_I{1", (v)
"no_residual_data_flag", (vi) ‘intra_chroma_pred_mode", (vii)
"cbf_luma", and (viii) "cbf_cb" or "cbf_cr".
[Claim 2]

wherein the second condition is a condition that the decoded

controf parameters of the left block and the upper block are not used.

The image decoding method according to Claim 1,

[(Aaim 3] The image decoding method according to Claim 2,
wherein in the determining of a context, a predetermined
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context is determined under the second condition, as the context for
use in the arithmetic decoding of the current block, when the signal
type is the second type.

[Claim 4]  The image decoding method according to one of Claigh:
to 3, '
wherein the determining of a context further includes
determining whether or not the decoded control pgfameter of
the upper block is available in decoding, based on a pgSsition of the
current block; and o
determining the context under the second coyfdition, when the
decoded control parameter of the upper block is ybt available,

[Claim 5] The image decoding method accgdrding to Claim 4,
wherein in the determining of a congext, it is determined that

the decoded control parameter of the upper block is not available in

decoding, when the current block is at slice boundary.

[Claim 6] The image decoding mfethod according to Claim 4,

“wherein in the determin/ng of a context, it is determined
whether or not the decoded ¢bntrol parameter of the‘ upper block is
available in decoding, according to a hierarchical depth of a data unit

to which the control paragheter of the current block belongs.

[Claim 7]  The imagf decoding method according to one of Claims
1 to 6, |

wherein tife second type is a control parameter having a
predetermineddata structure.

[Claim 8]
i1to7,

The image decoding method according to one of Claims

herein the determining of a context further includes
detefmining a context of a control parameter of a second unit smalier
n a first unit by switching between the first condition and the
econd condition, based on a control parameter of the first unit.
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the current block is partitioned into a plurality of blocks,

[Claim 9] The image decoding method according to one of Claims 1
to 8,

wherein the “split_coding_unit_flag” indicates whether or

the “skip_flag” indicates whether or not the current blogk is to
be skipped,
the “merge_flag” indicates whether or not a mergé mode is

used for the current block,
the “ref_idx_l0" indicates a reference picture igfdex of a list 0
for the current block,
the “ref_idx_11" indicates a reference pictyfe index of a list 1
for the current block,
the “inter_pred_flag” indicates one /of uni-prediction and
bi-prediction to be used for the current bigfk,
the “mvd_IQ" indicates a differengf between a motion vector
component of the list 0 and a predict d value of the motion vector
component, the motion vector comgonent and the predicted value
being used for the current block,
“the "mvd_I1" indicates a
component of the list 1 and

ifference between a motion vector
predicted value of the motion vector
component, the motion veglor component and the predicted value
being used for the curreng block,

the “no_residual /data_flag” indicates whether or not residual
data for the current lock exists,

the “intra_c roma_pred_mode” indicates an intra prediction
mode for a chrorga sample of the current block,

the “cbf_Auma” indicates whether or not a luma transform block

of the currenf block contains one or more transform coefficient levels

to 0, and
the “cbf_cr” indicates whether or not a Crtransform block of the

urrent block contains one or more transform coefficient levels not
' -95-
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equal to 0.

[Claim 10] The image decoding method according to one of Claims 1
to 9,

and the second standard, the identifier being included A a coded
signal, and

the determining of a context, the performing, anf the inversely
binarizing are performed as the decoding processgs in accordance
with the first standard, when the identifier jhdicates the first
standard.

[Claim 11] An image coding method usigg arithmetic coding, the
method comprising:

binarizing a control parameter o a current block to generate a
binary sequence;

determining a context for usg in the current block, from among
a plurality of contexts; and

performing arithmetic cgding on the binary sequence using the
determined context to genepate a bit sequence,

wherein the determyfning of a context includes:

determining a sjgnal type of the control parameter of the
current block;

determihing he context under a first condition that control
parameters of neghboring blocks of the current block are used, when
the signal type j& a first type, the neighboring blocks being a left block
and an uppey/block of the current block; and

dete/mining the context under a second condition that the
control pArameter of the upper block is not used, when the signal type
is a sefond type different from the first type,
the first type is one of “split_coding_unit_flag” and “skip_flag”,

the second type is (i) "merge_flag", (i) "ref_idx_I0" or
- 96 - '




10

15

90

25

30

"ref_idx_11", (iii) "inter_pred_flag", (iv) "mvd_I0" or "mvd_I1", (v)
"no_residual_data_flag", (vi) T"intra_chroma_pred_mode", (vii)
"cbf_luma®, and (viii) "cbf_cb" or "cbf_cr".

[Claim 12] Animage decoding apparatus using arithmetic decoging,
the apparatus comprising: '
a context control unit configured to determine a contey for use
in a current block, from among a plurality of contexts;
an arithmetic decoding unit configured to perfor/m arithmetic
decoding on a bit sequence corresponding to the currght block, using
the determined context to decode a binary sequence/the bit sequence
being obtained by performing arithmetic cofng on a control
parameter of the current block; and
an inverse binarization unit configured o inversely binarize the
binary sequence to decode the contro!l parapheter of the current block,
wherein the context control unit ig/configured to:
determine a signal type of the ¢ trol parameter of the current
block; |
determine the context undér a first condition that decoded
blocks of the current block are used,
when the signal type is a first #pe, the neighboring bldcks being a left
block and an upper block of/the current blockv;'and
determine the coptext under a second condition that the
decoded control paramgfter of the upper block is not used, when the

signal type is a seco

control parameters of neighbori

type different from the first type,
the first typeds one of “split_coding_unit_flag” and “skip_flag”,

and .

the secghd type is (i) "merge_flag", (i) "ref_idx_I0" or
"ref_idx_l1" /(i) "inter_pred_flag”, (iv) "mvd_I0" or "mvd_I1", (v)
"no_residudl_data_flag", (vi) Tintra_chroma_pred_mode", (vil)
"chf_lum@", and (viii) "cbf_cb" or "cbf_cr".

[Clam 13] An image coding apparatus using arithmetic coding, the
aratus comprising:
a binarization unit configured to binarize a control parameter of
' -97-
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a current block to generate a binary sequence;

a context control unit configured to determine a context for use
in the current block, from among a plurality of contexts; and

an arithmetic coding unit configured to perform arithmefic
coding on the binary sequence using the determined contey to
generate a bit sequence, ’

wherein the context control unit is configured to:

determine a signal type of the control parameter of fhe current
block;

determine the context under a first conditi that control
parameters of neighboring blocks of the current blogk are used, when
the signal type is a first type, the neighboring blogks being a left block
and an upper block of the current block; and

determine the context under a second géndition that the control
parameter of the upper biock is not used, fAvhen the signal type is a
second type different from the first type

the first type is one of “split_codig_unit_flag” and “skip_flag”,
and

the second type is (i) "pherge_flag", (ii) "ref_idx_I0" or
"ref_idx_11", (iii) "inter_pred_fjéag", (iv) "mvd_I0" or "mvd_I1", (v)
"no_residual_data_flag", (vj "intra_ﬂchroma;pred;mode", (vii)
"cbf _luma", and (viii) "cbf "or "cbf_cr”. |

[Claim 14] An image gbding and decoding apparatus comprising:

the image decgding apparatus according to Claim 12; and
| ing apparatus according to Claim 13.
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CLAIMS:

1. A decoding method for decoding a control parameter for controlling decoding of an image, the
decoding method comprising:

determining a context for a current block in the image, from among a plurality of

contexts; and

performing arithmetic decoding on a bitstream corresponding to the current block, using

the determined context to obtain the control parameter for the current block,
wherein the determining further includes:

determining a signal type under which the control parameter for the current block is

classified;

determining the context by using both of decoded control parameters for a left block and
an upper block, when the signal type is a first type, the left block being a neighboring block
to the left of the current block, and the upper block being a neighboring block on top of the

current block; and

determining the context by using a predetermined fixed value, without using any of the
decoded control parameters for the left block and the upper biock, when the signal type is a
second type different from the first type, ’

wherein one of a split flag and a skip flag is classified under the first type, the split flag
indicating whether or not the current block is partitioned into a plurality of blocks, and the
skip flag indicating whether or not the current block is to be skipped, and

wherein a difference parameter and a residual flag are classified under the second type,
the difference parameter indicating a difference between a motion vector and a motion
vector predictor of the current biock, and the residual flag indicating whether or not luma

coefficient data and chroma coefficient data are included in the current block.
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2. The decoding method according to claim 1, further comprising:

switching between decoding processes based on a codec standard in accordance with

which coding has been performed to obtain the image,
wherein in the determining of a context,

the context for the control parameter classified under the second type is also determined
by using both of the decoded control parameters for the left block and the upper block, when
the codec standard is a first standard, and

the context for the control parameter classified under the second type is determined by
using the predetermined fixed value, without using any of the decoded control parameters
for the left block and the upper block, when the codec standard is a second standard.

3. A decoding apparatus for decoding a control parameter for controlling decoding of an image,
the decoding apparatus comprising:

a context determination unit configured to determine a context for a current block in the

image, from among a plurality of contexts; and

an arithmetic decoding unit configured to perform arithmetic decoding on a bitstream
corresponding to the current block, using the determined context to obtain the control

parameter for the current block,
wherein the context determination unit is configured to:

determine a signal type under which the control parameter for the current block is
classified;

determine the context by using both of decoded control parameters for a left block and
an upper block, when the signal type is a first type, the left biock being a neighboring biock
to the left of the current block, and the upper block being a neighboring block on top of the

current block; and
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determine the context by using a predetermined fixed value, without using any of the
decoded control parameters for the left block and the upper biock, when the signal type is a

second type different from the first type,

wherein one of a split flag and a skip flag is classified under the first type, the split flag
indicating whether or not the current block is partitioned into a plurality of blocks, and the
skip flag indicating whether or not the current block is to be skipped, and

wherein a difference parameter and a residual flag are classified under the second type,
the difference parameter indicating a difference between a motion vector and a motion
vector predictor of the current block, and the residual flag indicating whether or not luma
coefficient data and chroma coefficient data are included in the current block.

4. A decoding apparatus for decoding a control parameter for controlling decoding of an image,

the decoding apparatus comprising:
processing circuitry; and
storage coupled to the processing circuitry,
wherein the processing circuitry performs the following using the storage:

determining a context for a current block in the image, from among a plurality of

contexts; and.

performing arithmetic decoding on a bitstream corresponding to the current block, using
the determined context fo obtain the control parameter for the current block, and

wherein the determining further includes:

determining a signal type under which the control parameter for the current block is

classified;

determining the context by using both of decoded control parameters for a left block and
an upper block, when the signal type is a first type, the left block being a neighboring block
to the left of the current block, and the upper block being a neighboring biock on top of the

current block; and
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determining the context by using a predetermined fixed value, without using any of the
decoded control parameters for the left block and the upper block, when the signal type is a
second type different from the first type,

wherein one of a split flag and a skip flag is classified under the first type, the spilit flag
indicating whether or not the current block is partitioned into a plurality of blocks, and the
skip flag indicating whether or not the current block is to be skipped, and

wherein a difference parameter and a residual flag are classified under the second type,
the difference parameter indicating a difference between a motion vector and a motion
vector predictor of the current block, and the residual flag indicating whether or not luma
coefficient data and chroma coefficient data are included in the current block.
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