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CLATIMS

[1] A moving image encoding device comprising:

an encoding controlling unit for determining a maximwﬁx
size of a coding block which is a unit to be processed at a')_t{me
when a prediction process is carried out, and also det%rfgining
a hierarchy number upper limit at a time when a CO{S}{;Ig block
having the maximum size is divided hierarchica/l-’i/y, and for
selecting an encoding mode which determines an__l,_e’ﬁcoding method
of encoding each coding block from one 9r more available

//

encoding modes; /.:’

a block dividing unit for dividiz;g/;an inputted image into
coding blocks each having a pre@g’éermined size, and also
dividing each of said coding blﬁdf}:;s hierarchically until its
hierarchy number reaches tht;}-"lhierarchy number upper limit
determined by said encodiné'controlling unit;

an intra predictign"'ll.lnit for, when an inter encoding mode
is selected by said _eﬁ::oding controlling unit as an encoding
mode correspondir;gf.t':o one of the coding blocks into which the
inputted image__j."é divided by said block dividing unit, carrying
out an intra# frame prediction process to generate a prediction
image by Aiging an already-encoded image signal in a frame;

a difference image generating unit for generating a
difference image between the one of the coding blocks into which
the inputted image is divided by said block dividing unit, and
the predicticon image generated by said intra prediction unit;

an image compression unit for compressing the difference
image generated by said difference image generating unit, and
outputting compressed data of said difference image; and

& variable length encoding und-t for



/

variable-length-encoding the compressed data outputted from /
said image compression unit and the encoding mode selected by ,
said encoding controlling unit to generate a bitstream int(y;
which encoded data of said compressed data and encoded datE},--'éff
said encoding mode are multiplexed, wherein d

when generating the prediction image, sai_d. intra
prediction unit selects a predetermined filter fron;,c"ﬁﬁe or more
filters which are prepared in advance, carries o_u"lg a filtering
process on said prediction image by using __sefid filter, and
outputs the prediction image on which said il;-t;'a predictionunit

has carried out the filtering process tq,-éaid difference image

generating unit.

(2] The moving image encoding de¥ice according to claim 1,
wherein said moving image coding device includes a
motion-compensated predictiod unit for, when an inter encoding
mode is selected by said@d encoding controlling unit as an
encoding mode correspor ing to the one of the coding blocks into
which the inputted i}péigye is divided by said block dividing unit,
carrying out a mj:,utflion—compensated prediction process on said
coding block t_g’é:enerate a prediction image by using a reference
image, andrfge difference image generating unit generates a
differeqc’é image between the one of the coding blocks into which
the ippﬁtted image is divided by said block dividing unit, and
the :prediction image generated by said intra prediction unit
or sald motion-compensated prediction unit.

(3] The moving image encoding device according to claim 2,
wherein the encoding controllingunit determines a guantization
parameter and a transformation block size which are used when

the difference image is compressed for each of the coding blocks,

anéd—also—determines —intra -predictien-—parameters -or —inter- - -~
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prediction parameters which are used when the prediction
process is carried out for each of the coding blocks, the image
compression unit carries out a transformation process on the
difference image generated by the difference image generating
unit in units of a block having the transformation block &ize
determined by said encoding controlling unit and also gquantizes
transform cocefficients of said difference image by Lising the
quantization parameter determined by said encoding controlling
unit to output the transform coefficients quantized thereby as
the compressed data of said difference image, and, when
variable-length-encoding the compressegt data outputted from
said image compresgssgion unit and the encoding mode selected by
gaid encoding controlling unit, g_l'-fe variable length encoding
unit variable-length-encodes t,hf'e'. intra prediction parameters
or the inter prediction param-éi;ers which are determined by said
encoding controlling unit, and the quantization parameter and
the transformation blo_c']'(.size to generate a bitstream into which
the encoded data of,’é/aid compressed data, the encoded data of
said encoding mr;id.e, encoded data of said intra prediction
parameters o said inter prediction parameters, encoded data
of said qu’éntization parameter, and encoded data of said
transformation block size are multiplexed.

[4] < The moving image encoding device according to claim 3,
whérein the intra predictionunit selects a filter which is used
for the filtering process in consideration of at least one of
a size of the block on which the intra prediction unit carries
out the intra prediction, the quantization parameter determined
by said encoding controlling unit, a distance between the

already-encoded image signal in the frame which is used when

generating—the prediction—image and a—target—pixel—to be
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filtered, and the intra prediction parameters determined by
said encoding controlling unit. ///

(5] The moving image encoding device according to claim 1,//

/

wherein the intra prediction unit designs a Wiener filter wh}é%

5 minimizes a sum of squared errors between the one of the gﬁéing
blocks into which the inputted image is divided by saigiblock
dividing unit, and the prediction image, and, wheq/ﬁ;e of said
Wiener filter increases a degree of reduction ig prediction
errors as compared with use of the filter seladéid.fronlthe one

10 or more filters which are prepared in advapce, carries out the

filtering process on the prediction.imqg% by using said Wiener

filter, instead of the filter which

D

intra prediction unit
has selected, and outputs the prefiliction image on which said
intra prediction unit has carrij&d out the filtering process to
15 the difference image generafing unit, and the variable length

encoding unit variable-lgngth-encodes filter coefficients of
the Wiener filter desjfned by said intra prediction unit and

multiplexes encoded/data of said filter coefficients into the

bitstream,
20 (6] A moving image decoding device comprising:
a /variable length decoding unit for

variablﬁélength—decoding encoded data multiplexed into a
bits;f;am to obtain compressed data and an encoding mode which
a;é/associated with each of coding blocks into which an image
25";{g hierarchically divided;
| an intra prediction unit for, when an encoding mode
associatedwith a coding block which is variable-length-decoded
by said variable length decoding unit is an intra encoding mode,
carrying out an intra-frame prediction process to generate a

H——prediction image by using an already-decoded image signal in
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a frame;

a difference image generating unit for generating a
pre-compressed difference image from the compressed datafﬁ
associated with the coding block variable—length—decodedth
said variable length decoding unit; and ;

adecodedimagegeneratingunitforaddingthed;fference
image generated by said difference image generat;ﬁé unit and
the prediction image generated by said intra Erédiction unit
to generate a decoded image, wherein ff/

when generating the prediction gimage, said intra

prediction unit selects a predetermined*'filter from one or more

filters which are prepared in advange, carries out a filtering

process on said prediction ima by using said filter, and
outputs the prediction image owwhich said intra predictionunit
has carried out the filteping process to said decoded image
generating unit. )
[7] The moving imagé decoding device according to claim 6,
wherein said quing image encoding device includes a
motion—compensgfgdlpredictionﬂunit for, when the encoding mode

P
associated  with the coding block, which is

rd
/
variable?fength—decoded.by the variable length decoding unit,
is an ié;er encoding mode, carrying out a motion-compensated
prggictionprocessonsaidcodingblod<togenerateapmediction

iﬁage by using a reference image, and the decoded image

.generating unit adds the difference image generated by the

difference image generating unit and the prediction image
generated Dby the intra  prediction unit or said
motion-compensated predictionunit to generate a decoded image.

[8] The moving image decoding device according to claim 7,

wherein -~the--- - -variable-- ---rength -——decoding unrtt
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variable-length-decodes the encoded data multiplexed into the

bitstream to obtain compressed data, an encoding mode, intra

quantization parameter, and a transformation block size wl?t{i

» are associated with each of the coding blocks, ang/ the

difference image generating unit inverse-quanti é; the

compressed data associated with the coding block’ which is

variable-length-decoded by said variable lengthj,écoding unit

by using the quantization parameter associateg/dith said coding

10 block and carries out an inverse transformg—-ﬁ’ion process on the

compressed data inverse-quantized thergﬁf}‘(- in units of a block

having said transformation bloc size to generate a
pre-compressed difference image.__f/

[9] The moving image decodiqg/device according to claim 8,

15 wherein the intra prediction/::ﬁixit selects a filter which isused

for the filtering proces :fn congideration of at least one of

a size of the block on,»é::h the intra prediction unit carries

out the intra prediction, the gquantization parameter

variable-length7 ecoded by said variable length decodingunit,

20 adistance between the already-decoded image signal in the frame

which is uséd when generating the prediction image and a target

pixel t&@ be filtered, and the intra prediction parameters

varilgx'l{le-length—decoded by said variable length decoding unit.

[}»6/]; The moving image decoding device according to claim 6,

25 x/v.;herein when the variable length decoding unit

/ variable-length-decodes the encoded data multiplexed into the

_/" bitstream to obtain filter coefficients of a Wiener filter, the

intra prediction unit carries out the filtering process on the

/" prediction image by using said Wiener filter instead of the

A J—Filter-which-the—intra prediction unit has selected from the

/

’I
prediction parameters or inter prediction parameters, a/{,-"
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one or more filters which are prepared in advance, and outputs
the prediction image on which the intra prediction unit has
carried out the filtering process to the decoded imagg-
generating unit.
[11] An moving image encoding method comprising:

an encoding control processing step of an encoding
controlling unit determining a maximum size of a e¢oding block
which is a unit to be processed at a time when a prediction
process is carried out and also determining & hierarchy number
upper limit at a time when a coding block having the maximum

gsize is divided hierarchically, and selfecting an encoding mode

which determinegs an encoding meth of encoding each coding

block from one or more availablg encoding modes;

a block division procesf,ing step of a block dividing unit
dividing an inputted imaqgfinto coding blocks each having a
predetermined size, and_g-{/so dividing each of said coding blocks
hierarchicallyuntilﬁfﬁhierarchynumberreachesthehierarchy
number upper limig determined in said encoding control
processing step{‘

an ingré prediction procegsing step of, when an inter
encoding_mbée is selected in said encoding control processing
step a§ én encoding mode corresponding to one of the coding
blogké into which the inputted image is divided in said block
diﬁisionprocessingstep,anintrapredictionunitcarryingout
an intra-frame prediction process to generate a prediction
image by using an already-encoded image signal in a frame;

a difference image generation processing step of a
difference image generating unit generating a difference image

between the one of the coding blocks into which the inputted

imageis divided in said block division processing -step; and
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the prediction image generated in said intra prediction
processing step;

an 1image compression processing step of an image
compression unit compressing the difference image(generatediih
said difference image generation processing step,  and
outputting compressed data of said difference image; and

avariablelengthcodingprocessstepcﬁfavariablelength
encoding unit variable-length-encoding the compressed data
outputted in said image compression processing step and the
encodingmodeselectedj11saidencodingcontfolprocessingstep
to generate a bitstream into which #ncoded data of said
compressed data and encoded data gf'said encoding mode are
multiplexed, wherein ;fJ

when generating the pxﬁéiction image in said intra
prediction process step, a/predetermined filter is selected
from one or more filtews which are prepared in advance, a
filtering process is;darried out on said prediction image by
using said filte;;Jand the prediction image on which the
filtering proceSé.has been carried out is outputted to said
difference image generating unit.
[12] A moVving image decoding device comprising:

a’variable length decode processing step of a variable
length decoding unit variable-length-decoding encoded data

multiplexed into a bitstream to obtain compressed data and an

encoding mode which are associated with each of coding blocks

into which an image is hierarchically divided;

an intra prediction processing step of, when an encoding
mode associated with a coding block which is
variable-length-decoded 1in said wvariable length decode

processing step is am intra encoding mode, an intra prediction
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unit carrying out an intra-frame prediction process to generate
a prediction image by using an already-decoded image signal in.””
a frame; |

a difference image generation processing step.of a
difference image generating unit generating a pre-compressed
difference image from the compressed data associated with the
coding block variable-length-decoded ianaid variable length
decode processing step; and

a decoded image generating prbcess step of a decoded image
generating unit adding the difference image generated in said
difference image genera}_t:_ion processing step and the prediction
image generated in:ééid intra prediction processing step to
generate a decoded image, wherein

when generating the prediction image in said intra
predic_t:idn processing step, a predetermined filter is selected
from'one or more filters which are prepared in advance, a
filtering process is carried out on said prediction image by
using said filter, and the prediction image on which the
filtering process has been carried out is outputted to said

decoded image generating unit.
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Claims

1. An image decoding device comprising:

an intra prediction unit for generating an intra
prediction image by obtaining a prediction value based on
reference samples for each pixel according to an intra
prediction mode,

wherein said intra prediction unit ©performs a
filtering process on at least one pixel of said intra
prediction image according to said intra prediction mode

used to generate said intra prediction image.

2. An image decoding method comprising:

generating an intra prediction image by obtaining a
prediction value based on reference samples for each pixel
according to an intra prediction mode,

wherein a filtering process 1is performed on at least
one pixel of said intra prediction image according to said
intra prediction mode used to generate said intra prediction

image.

3. An image encoding device comprising:

an intra prediction unit for generating an intra
prediction image by obtaining a prediction value based on
reference samples for each pixel according to an intra
prediction mode,

wherein said intra prediction unit ©performs a
filtering process is performed on at least one pixel of said
intra prediction image according to said intra prediction

mode used to generate saild intra prediction image.
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4. An image encoding method comprising:

carrying out an intra prediction process to generate
an intra prediction image by obtaining a prediction wvalue
based on reference samples for each pixel according to an
intra prediction mode,

wherein a filtering process is performed on at least
one pixel of said intra prediction image according to said

intra prediction mode to generate said intra prediction image.

5. A data structure of coded data generated by performing a
prediction process on an image which is divided into coding
blocks, said coded data comprising:

a coded data of coding mode indicating a prediction
mode of each of said coding blocks;

a compressed data obtained by performing a compression
process on a difference between said image and a prediction
image generated by performing a intra prediction process or
an inter prediction process according to said coding mode;
and

a coded data of an intra prediction mode used to
perform said intra prediction process to generate an intra
prediction mage by obtaining a prediction value based on
reference samples for each pixel according to said intra
prediction mode;

wherein a filtering process is performed on at least
one pixel of said intra prediction image according to said
intra prediction mode used to generate said intra prediction

image.



