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CLATIMS
[1] A moving image encoding device comprising:

an encoding controlling unit for 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 for hierarchical partitioning
of the coding block having the maximum size, and for selecting
a coding mode corresponding to each of coding blocks into which
the coding block having the maximum size is divided
hierarchically from one or more available coding modes;

a block dividing unit for dividing'an inputted image into
coding blocks each having the maximum size determined by said
encoding controllingunit, angalso dividing each of said coding
blocks hierarchically unE; its hierarchy number reaches the
hierarchy number uppep/limit determined by said encoding
controlling unit; /

a predictiqm’image generating unit for carrying out a
prediction pro;éés corresponding to the coding mode selected
by said encoqiﬁg controlling unit on said each of coding blocks
into which-éach of said coding blocks having the maximum size
is dividéd.by said block dividing unit to generate a prediction
imagef

a difference image generating unit for generating a
'difference image 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-said-difference image generating unit, and
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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 selecteciby'aaid
encoding controlling unit to generate a bitstream into/which
coded data of said compressed data and coded data of said<:oding
mode are multiplexed, wherein

when variable-length-encoding an inpfé prediction
parameter which is used when a prediction imége is generated
by said prediction image generating uniijin addition to the
compressed data and the coding mode,_t6 multiplex coded data
of said intra prediction parametf;/iﬂfo said bitstream, said
variable lengttlencodingLnﬁi:vaﬁiable—length—encodesenlintra
mergeflagindicatingwhetheraﬂ{intrapredictionparameterfor
each of partitions generated £hrough the division by said block
dividing unit is identicai to that for a partition adjacent to
said each of the partitions, and, when said intra prediction
parameter for saidﬂééch of partitions is identical to that for
an adjacent parti£ion, variable-length-encodes an intra merge
direction for specifying said adjacent partition, otherwise
variable-length-encodes the intra prediction parameter for
said each of the partitions generated through the division by
said block dividing unit.
[24] The moving image encoding device according to claim 1,
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
which 1s generated through the division by the block dividing

unit-or pixels-adjacent to a higher layer coding-block to which
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said each of the coding blocks belongs to generate a prediction
image.

[3] The moving image encoding device according to claim 2”/
wherein when the coding block which is generated through/the
division by the block dividing unit is further divided into
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,éelected by said
encoding controlling unit is an intra prediction mode, the
prediction image generating unit carriés out an intra-frame
prediction process using pixels adjacent to said each of the
partitionswhidnisgeneratedthﬁghghthedivisimnbysaidblock
dividing unit or pixels adjaqﬁﬁt to a higher layer partition
to which said each of thefﬁértitions belongs to generate a
prediction image.

(4] The moving image encoding device according to claim 3,
wherein when a higﬁer layer coding block or a higher layer
partition exists, an intra coding mode using pixels adjacent
to a higher layer coding block or a higher layer partition is
prepared in the one or more available coding modes, and, when
an intra prediction mode 1s selected by said encoding
contrﬁlling 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

salid each of the coding blocks or the partitions, which is
generated through the division by the block dividing unit,
belongs to generate a prediction image.

[5] A moving image decoding device comprising:

—a-variable length decodingunit-for specifying a maximum
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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 number of hierarchical layers of coding blocks into which a
coding block having the maximum size is divided hierarchically
to specify coded data associated with each of coding biocks
having the maximum size and coded data associated witﬁ each of
coding blocks into which each of the coding blocKs having the
maximum size 1s divided hierarchically grém coded data
multiplexedintozabitstream,enmiforvariapig—length—decoding
the coded data associated with said each of the coding blocks
to acquire compressed data and a coding mode which are
associated with said each of the ©oding blocks;

a prediction image generating unit for carrying out a
predictionprocesscorrespondingtx)saidcodingnmdecnlacoding
block specified by saig/ﬁariable length decoding unit to
generate a predictioqj{mage;

a difference;{ﬁage generating unit for generating a
pre-compressed qi%ference image from the compressed data
associated with.the coding block variable-length-decoded by
said variable length decoding unit; and

a decoded image generating unit for adding the difference
image generated by said difference image generating unit and
the /prediction image generated by said prediction image
geherating unit to generate a decoded image, wherein

said variable length decoding unit
variable-length-decodes coded data associated with a partition
to acquire an intramerge flag indicating whether or not an intra
prediction parameter for a partition adjacent to said partition

is identical to that for said partition, and, when said intra

3—merge—flag—-indicates that the - intra prediction parameter for
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a partition adjacent to said partition is identical to that for
sald partition, variable-length-decodes said coded data to
acquire an intra merge direction for specifying said adjacent
partition, otherwise variable-length-decodes said coded data
to acquire the intra prediction parameter for said partition.
(6] The moving image decoding device according to claim 5,
wherein when the coding mode selected by thé encoding
controlling unit is an intra prediction modec/the prediction
image generating unit carries out an intra~frame prediction
process using pixels adjacent to the coding block which is
specified by said variable length decoding unit or pixels
adjacent to a higher layer coding/b{;ik to which said coding
block belongs to generate a prgﬁiction image.

[7] The moving image decod;ﬁé device according to claim 6,
wherein when the coding bLBék which is generated through the
hierarchical division ig/further divided into partitions, the
variable length deco@iﬁg unit specifies coded data associated
with each of said_pértitions from the coded data multiplexed
into the bitstream and variable-length-decodes said coded data
to acquire compressed data and a coding mode associated with
said each’” of the partitions, and, when the coding mode
variable-length-decoded by said variable length decoding unit
is imfra prediction mode, the prediction image generating unit

cafries out an intra-frame prediction process using pixels
yd
/

“adjacent 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.
[8] A moving image encoding method comprising:

an encoding control processing step of an encoding

0 controlling unit determining a-maximum-size of a coding block- - --



10

15

20

25

30—

55

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 for hierarchical partitioning of the coding block
having the maximum size, and selecting a coding mode
corresponding to each of coding blocks into which the coding
block having the maximum size is divided hierarchically from
one or more available coding modes;

a block division processing step of a]olock/dividing unit
dividing an inputted image into coding blocks,each having the
maximum size determined in said encoding cbﬁtrol processing
step, and also dividing each of /ﬁéid coding blocks
hierarchicallyuntilitshierarchynumbéfreachesthehierarchy
number upper limit determined id/ said encoding control
processing step;

a prediction 1image ge éfation processing step of a
prediction image generati_@xunit carrying out a prediction

© the coding mode selected in said

process corresponding
encoding control progéésing step on each of coding blocks into
which each of saigﬁEoding blocks having the maximum size is
divided in saidf%lock division processing step to generate a
prediction imége;

a djfference image generation processing step of a
difference image generating unit generating a difference image
betwéen salid each of the coding blocks into which the inputted
;ﬁége is divided in said block division processing step, and
the prediction 1image generated in said prediction image
generation processing step;

an 1mage compression processing step of an image

compression unit compressing the difference image generated in

salid- -difference image generation- processing- step,-and
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outputting compressed data of said difference image; and

a variable length encode processing step of a variable
length encoding unit variable-length-encoding the compressed
data outputted in said image compression processing step and
the coding mode selected in said encoding control progéssing
step to generate a bitstream into which coded data of said
compressed data and coded data of said codinq’ mode are
multiplexed, wherein

said variable length encoding processing step includes
a step of, when variable-length-encoding an intra prediction
parameter which is used when a prediction image is generated
by said prediction image generati unit, in addition to the
compressed data and the coding miode, to multiplex coded data
of said intra prediction/yerameter into said bitstream,
variable-length-encoding /an intra merge flag indicating
whether an intra predigfion parameter for each of partitions
generated through jtﬁe division in said block division

7/

processing step i;fidentical to that for a partition adjacent
to said partit;dg, and, when said intra prediction parameter
forsaideachkﬁfpartitionsjjsidenticaltx>thatforzﬂuadjacent
partitionj:§ariable—length—encoding an intra merge direction
for gpécifying said adjacent partition, otherwise
varidable-length-encoding the intra prediction parameter for
said each of partitions generated through the division by said
'block division processing step.
[9] A moving image decoding method comprising:

a variable length decode processing step of a variable
length decoding unit specifying 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 number of
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hierarchical layers of coding blocks into which a coding block
having the maximum size is divided hierarchically to specify
coded data associated with each of coding blocks having the
maximum size and coded data associated with each of coding
blocks into which each of the coding blocks having the maximum
size is divided hierarchically from coded datamultiplexed into
a bitstream, and variable-length-decoding the coded data
associated with said each of the coding blocks to acquire
compressed data and a coding mode which are associated with said
each of the coding blocks;

a prediction image generation processing step of a

prediction image generating unit fcarrying out a prediction

process corresponding to said ¢oding mode on a coding block

specified in said variable ngth decode processing step to
generate a prediction image;

a difference im@ge generation processing step of a
difference image geqﬁéating unit generating a pre-compressed
difference image ﬁf;m the compressed data associated with the
coding block V@fiable—length—decoded in said variable length
decode procgﬂéing step; and

a deégded image generation processing step of a decoded
image geﬂerating unit adding the difference image generated in
sai@/aifference image generation processing step and the
p:é&iction image generated in said prediction image generation
processing step to generate a decoded image, wherein

said variable length decode processing step includes a
step of variable-length-decoding coded data associated with a
partition to acquire an intra merge flag indicating whether or

not an intra prediction parameter for a partition adjacent to

aid-partition-is—identical to that for-said partition, and,

[0)]
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when said intra merge flag indicates that the intra prediGtion
parameter for a partition adjacent to _said 'pértition is
identical to that for said part_‘._i fier, ‘v/a-l-riable—length—decoding
said coded data toaéqulre an intra merge direction for
5 specifying '_ éaid adjacent partition, otherwise
_,---""\}éfr-i--able—length—decoding said coded data to acquire the intra

_p-”j
= prediction parameter for. said -partition.
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CLAIMS

[1] An image coding device comprising:
a variable length coding unit for performing a variable length
coding on an intra prediction parameter used to generate a
prediction image by performing a prediction process
corresponding to a coding mode,

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 1left of said partition, a first
partition in a direction away from top left of said partition
is regarded as said neighboring 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.



51

[2] An image decoding device comprising:
a variable length decoding unit for performing a variable length
decoding on an intra prediction parameter used to generate a
prediction image by performing a prediction process
corresponding to a coding mode,

said variable length decoding unit performing a variable
length decoding 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 said neighboring 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 1length decoding unit performs a
variable length decoding 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 1dentical to said intra prediction parameter for said
neighboring partition located above or to the left of said
partition, said variable 1length decoding unit performs a
variable length decoding on said intra prediction parameter for

said partition.



