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CLAIMS
[1] An image decoding device comprising:

a variable length decoding unit for specifying coded data
associated with each of coding blocks into which an image is
divided hierarchically from coded data multiplexed ;hto a
bitstream, and for variable-length-decoding the coded data to
acquire a coding mode associated with said each of the coding
blocks;

a prediction image generating unit for carrying out a
prediction process corresponding to said coding mode on the

coding block specified by said variable length decoding unit

to generate a prediction image; a
a decoded 1image genergting wunit for adding a
pre-compressed difference imafje which is generated from data
s

which are acquired by deco the coded data associated with
salid each of the coding blocks which is specified by said
variable length deqéaing unit and the prediction image
génerated,by sald pfediction image generating unit to generate
a decoded imagg;fwherein

when t@é;e are two or more partitions adjacent to top or
left of a péftition currently being processed, said variable
length dééoding unit defines a first one of partitions running
in a,direction away from a top left side of said partition as

s

eqﬁh of partitions adjacent to top and left of said partition,

/

;énd variable-length-decodes coded data associated with said

partition to acquire a flag indicating whether or not an intra
prediction parameter for said partition is identical to that
for the partition adjacent to top or left of said partition,
and, when said flag indicates that the intra prediction

parameter—for said partition—is—identical to that forsaid
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adjacent partition, variable-length~decodes said coded data to
acquire information for specifying said adjacent partition,
otherwise variable-length-decodes said coded data to acquire
the intra prediction parameter for said partition.

[2] An image decoding device comprising:

a variable length decoding unit for specifying coded data
associated with each of coding blocks into which an image is
divided hierarchically from coded data multiplexed into a
bitstream, and for variable-length-decoding the coded data to
acquire a coding mode associated with said each of the coding

blocks;

a prediction image generati unit for carrying out a

prediction process corresponding to said coding mode on the
coding block specified by said variable length decoding unit
to generate a prediction iMmage; and

a decoded ima%g/;generating unit for adding a
pre-compressed diffgﬁénce image which is generated from data
which are acquire?fé} decoding the coded data associated with
said each of ;ﬁé coding blocks which is specified by said
variable lepééh decoding wunit and the prediction image
generated_b§ said prediction image generating unit to generate
a deco@éa image, wherein

,fsaid variable length decoding unit includes a unit for

vafiable—length—decoding coded data associated with a

'partition currently being processed to acquire a flag

indicating whether or not an intra prediction parameter for said
partition 1is identical to either of two or three intra
prediction parameter candidates including an intra prediction
parameter for a partition adjacent to said partition, and for,

when--said -flag indicates-that the intra prediction parameter
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for said partition is identical to either of said intra
prediction parameter candidates, variable-length-decoding
said coded data to acquire information for specifying which ong/
of said intra prediction parameter candidates is identical to
the intra prediction parameter for said partition, othefrwise
variable-length-decoding said coded data to acquire the intra
prediction parameter for said partition, and, when & number of
said intra prediction parameter candidates is two, defines an
intra prediction parameter for a partition adﬁacent to top of
saidpartition and an intra prediction paraméter for a partition

adjacent to left of said partition as ,éaid intra prediction

parameter candidates. /
[3] An image coding device compf{Zing:

a variable lengtbﬁ encoding unit for
variable-length-encoding aﬁCéding mode corresponding to each
of coding blocks into which an image is divided hierarchically
to generate a bitstream into which coded data of said coding
mode is multiplexed; wherein

when varigble-length-encoding an intra prediction
parameter which‘is used when said image coding device carries
out a predicfion process corresponding to said coding mode to
generate a prediction image, in addition to said coding mode,
tomultiplex coded data of said intra prediction parameter into
sa;ﬁ/bitstream, and there are two or more partitions adjacent
to top or left of a partition which is generated through said
division, said variable length encoding unit defines a first
one of partitions running in a direction away from a top left
side of said partition as each of partitions adjacent to top

and left of said partition, and variable-length-encodes a flag

indicating whether ornot-an-intrapredictionparameterforsaid— -—-
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partition is identical to that for the partition adjacent to
top or left of said partition, and, when said flag indicates
that the intra prediction parameter for said partition is
identical to that for the partition adjacent to top or left of
said partition, variable-length-encodes information for
specifying which intra prediction parameter of thosg'for the
partition adjacent to top of said partition and those for the

partition adjacent to left of said partition is identical to

o
’

that for said partition, otherwise‘variable—leﬁgth—encodes the
intra prediction parameter for said partition.
[4] An image coding device comprii}ﬁg: a variable length
encoding unit for 'variable—lengt@%éncoding' a coding mode
corresponding to each of coding pfgcks into which an image is
dividedhierarchicalhytogene;é%eakﬂjstreamintowhichcoded
data of said coding mode isjﬁultiplexed, wherein

said variable lenqtﬁ encoding unit includes a unit for,
when variable-length-encoding an intra prediction parameter
which are used when said image coding device carries out a
prediction proceéss corresponding to said coding mode to
generate a prediction image, in addition to said coding mode,
tomultiplex coded data of said intra prediction parameter into
said bitstream, variable-length-encoding a flag indicating
whether or not an intra prediction parameter for a partition

which is generated through said division is identical to either

’

of two or three intra prediction parameter candidates including

an intra prediction parameter for a partition adjacent to said
partition, and for, when said flag indicates that the intra
prediction parameter for said partition is identical to either

of said intra prediction parameter candidates,

variabie-length-encoding-information for specifying-which-one ——— -
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of said intra prediction parameter candidates is identical to
the intra prediction parameter for said partition, otherwise
variable-length-encoding the intra prediction parameter for
said partition, and, when a number of said intra prediction

5 parameter candidates is two, defines an intra predittion
parameter for a partition adjacent to top of said partition and
an intra prediction parameter for a partition adjacent to left
of said partition as said intra prediction parameter
candidates.

10 [5] An image coding device comprising: a variable length
encoding unit for variable-length-encoding a coding mode
corresponding to each of coding blocks into which an image is
divided hierarchically to generatg a bitstream into which coded
data of said coding mode is m@ltiplexed, wherein

15 when variable—lenggpiencoding an 1intra ©prediction
parameter which is used/yﬁén said image coding device carries
out a prediction procesé corresponding to said coding mode to
generate a predict;d; image, 1in addition to said coding mode,
tomultiplex cod@&;jata of said intra prediction parameter into

20 said bitstreaﬁ, said wvariable length encoding unit
variable—lenéth—encodes a flag indicating whether an intra
predictioh parameter for a partition generated through said
division is identical to that for a partition adjacent to said
parfition, and, when said intra prediction parameter for said

25 ;partition is identical to that for an adjacent partition,
variable-length-encodes information for specifying said
adjacent partition, otherwise variable-length-encodes the
intra prediction parameter for said partition.

[6] The image coding device according to claim 5, wherein the

30 ——image coding device includes:-an-encoding controlling-wnit for
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determining a maximum size of a coding block which is a unit
to be processed at a time when a prediction process is carried
out, and also determining a hierarchy number upper limit fqvﬁ
hierarchical partitioning of the coding block, and for
selecting a coding mode corresponding to each of coding{biocks
into which the coding block having the maximum size ig divided
hierarchically from one or more available coding mgdés; a block
dividing unit for dividing an inputted image in;di:odinglolocks
each having the maximum size determinedfﬁ; said encoding
controlling unit, and also dividing each of.said coding blocks
hierarchicallyuntilitshierarchynujy r reaches the hierarchy
number upper limit determined by‘ﬁéid encoding controlling
unit; a prediction image generat{;g unit for carrying out a
prediction process correspongiﬁg to the coding mode selected
by said encoding controlliqgfﬁnit on said each of coding blocks
into which each of said:c5ding blocks having the maximum size
is divided by said blqdk dividing unit to generate a prediction
image; a differencé:image generating unit for generating a
difference imagg between said each of the coding blocks into
which each of said coding blocks having the maximum size is
divided by-Said block dividing unit, and the prediction image
generated by said prediction image generating unit; an image
compression unit for compressing the difference image generated
by éaid difference 1image generating unit, and outputting
Compressed.data of said difference image; and a variable length
encoding unit for variable-length-encoding the compressed data
outputted from said image compression unit and the coding mode
selected by said encoding controlling unit to generate a

bitstream into which coded data of said compressed data and

coded data of said coding-mode are multiplexed.
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[7] The image coding device according to claim 6, wherein when
the coding mode selected by the encoding controlling unit is
an intra prediction mode, the prediction image generating unit
carries out an intra-frame prediction process using pixels
adjacent to said each of the coding blocks or pixels adjacent
to a higher layer coding block to which said each of the coding
blocks belongs to generate a prediction image.

[8] The image coding device according to claim 7, wherein when
the coding block which is generated,through_thé division by the
block dividing unit is further divided inéo partitions, the
encoding controlling unit selects a coding mode corresponding
to the coding block to which each of/the partitions belongs or
a coding mode corresponding to each of the partitions, and, when
the coding mode selected by s§id encoding controlling unit is
an intra prediction mode, théﬁprediction image generating unit
carries out an intra—f;aae prediction process using pixels
adjacent to said each,of the partitions or pixels adjacent to
a higher layer partiéion to which said each of the partitions
belongs to generﬁfe a prediction image.

[9] The image'coding device according to claim 8, wherein when
a higher layer coding block or a higher layer partition exists,
an intra coding mode using pixels adjacent to a higher layer
coding bleck or a higher layer partition is prepared in the one

or /more available coding modes, and, when an intra prediction

,ﬁode is selected by said encoding controlling unit, the

prediction image generating unit carries out an intra-frame
prediction process using pixels adjacent to a higher layer
coding block or a higher layer partition to which said each of
the coding blocks or the partitions belongs to generate a

prediction image-
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[10] An image decoding device comprising:

a variable length decoding unit for specifying coded data
associated with each of coding blocks into which an image is
divided hierarchically from coded data multiplexed into a
bitstream, and for variable-length-decoding the coded data to
acquire a coding mode associated with said each of the coding
blocks;

a prediction image generating unit for carrying out a
prediction process corresponding to said cgding mode on the
coding block specified by said variable %eﬁgth decoding unit
to generate a prediction image; and

a decoded 1image generating'lunit for adding a
pre-compressed difference image which is generated from data
which are acquired by decoding Eﬂé coded data associated with
said each of the coding blgcks which is specified by said
variable length decodiggf unit and the prediction image
generated by said,predLétion.image generating unit to generate
a decoded image, wherein

said variable length decoding unit
variable-length-decodes coded data associated with a partition
to acquire a'flag indicating whether or not an intra prediction
parameter for said partition 1is identical to that for a
partition adjacent to said partition, and, when said flag
indicates that the intra prediction parameter for said
partition is identical to that for a partition adjacent to said
partition, variable-length-decodes said coded data to acquire
information for specifying said adjacent partition, otherwise
variable-length-decodes said coded data to acquire the intra
prediction parameter for said partition.

(11] The image decoding device according to claim 10, said
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image decoding device includes a difference image generating
unit for generating a pre-compressed difference image from the
compressed data associated with the coding block”
variable-length-decoded by said variable length(decoding1Jnit.
[12] The image decoding device according to claim 10, wherein
when the coding mode selected by the encoding controlling unit
is an intra prediction mode, the prediction image’ generating
unit carries out an intra-frame prediction process using pixels
adjacent1x>thecodingk&ockvﬂﬁxﬂlisspecifiedin/saidvariable
lengthdecodingunit<n:pixelsadjacenttx)dhigherlayercoding
block to which said coding block béiongs to generate a
prediction image.

[13] The image decoding device %ﬂcording'to claim 12, wherein
when the coding block whieﬁ. is generated through the
hierarchical division is fuffher divided into partitions, the
variable length decoding unit specifies coded data associated
with each of said partitions from the coded data multiplexed
into the bitstream and variable-length-decodes said coded data
to acquire comp}é;sed data and a coding mode associated with
salid each gﬁ/'the partitions, and, when the coding mode
variable—leﬁgth—decoded.by said variable length decoding unit
is an inffa prediction mode, the prediction image generating
unitpérriesouteﬂ1intra—framepredictionprocessusingpixels

adjécent to said each of the partitions or pixels adjacent to

‘a higher layer partition to which said each of the partitions

belongs to generate a prediction image.

[14] An image coding method comprising: a variable length
encode processing step of a variable length encoding unit
variable-length-encoding a coding mode corresponding to each

of coding-blocks into which animage-is-divided hierarchically
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to generate a bitstream into which coded data of said coding
mode is multiplexed, wherein
sald variable length encode processing step includes q‘ﬁ
step of, when variable-length-encoding an intra predictibn
5 parameter which is used when carrying out a prediction ppdcess
corresponding to said coding mode to generate a preaiction
image, in addition to said coding mode, t01nultiplex‘éoded.data
of said intra prediction parameter into sqia_ bitstreamnm,
variable-length-encoding a flag indicatingJWﬁether an intra
10 prediction parameter for a partition genegéted through said
division is identical to that for a parfdtion adjacent to said
partition, and, when said intra pregiétion parameter for said
partition is identical to that for an adjacent partition,
variable-length-encodes information for specifying said
15 adjacent partition, otherwise variable-length-encoding the
intra prediction parame;ég for said partition.
[15] An image decodin@ method comprising:
a variable ledéth decode processing step of a variable
lengtkldecoding'gﬁit specifying coded data associated with each
20 of coding blogké into which an image is divided hierarchically
from codgd' data multiplexed into a bitstream, and
variablgilength—decoding the coded data to acquire a coding
mode dssociated with said each of the coding blocks;
a prediction 1image generation processing step of a
25 prediction image generating unit carrying out a prediction
process corresponding to said coding mode on the coding block
specified in said variable length decode processing step to
generate a prediction image; and

a decoded image generation processing step of a decoded

_ 30 ...image.generating-unit adding.a pre-compressed. difference image
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which is generated from data which are acquired by decoding the _
coded data associated with said each of the coding blocks wh i'c‘:h'.
is specified in said variable length decode processing step and
the prediction image generated in said prediction image

generation processing step to generate a de(/"ad/ed image, wherein

-

b
said variable length decode processing step includes a

step of variable—length—decoding"é—oded data associated with a
partition to acquire a flag iﬁélicating whether or not an intra
prediction parameter F6r said partition is identical to that
for a partition _gd’ja;:ent to said partition, and, when said flag
indicates tf}é.t the 1intra prediction parameter for said
partit-io.n is identical to that for a partition adjacent to said
partition, variable-length-decoding said coded data to acquire
information for specifying said adjacent partition, otherwise

variable-length-decoding said coded data to acquire the intra
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CLAIMS

(1] A video coding device comprising:
a variable length coding unit for performing a variable length coding
on a coding mode associated with each of hierarchically divided coding
blocks to generate a bit stream in which a coded data of said coding
mode is multiplexed,

in addition to said coding mode said variable length coding unit
performing a variable length coding on an intra prediction parameter
used to generate a prediction image by performing a prediction process
corresponding to said coding mode and multiplexing coded data of said
intra prediction parameter in said bit stream

said variable length coding unit performing a variable length
coding on an intra merge flag indicating whether or not said intra
prediction parameter for a partition is identical to an intra
prediction parameter for a neighboring partition located above or
to the left of said partition,

wherein when there are two or more neighboring partitions
located above or to the left of said partition, a first partition
in a direction away from top left of said partition is regarded as
each of neighboring partitions located above and to the left of said
partition;

wherein when said intra prediction parameter for said partition
is identical to said intra prediction parameter for said neighboring
partition located above or to the left of said partition, said
variable length coding unit performs a variable length coding on an
intra merge direction specifying one of neighboring partitions
located above and to the left of said partition of which intra
prediction parameter is identical to said intra prediction parameter,
and

when said intra prediction parameter for said partition is not
identical to said intra prediction parameter for said neighboring
partition located above or to the left of said partition, said
variable length coding unit performs a variable length coding on said

intra prediction parameter for said partition.



