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CLAIMS
1] An image decoding device comprising:
an intra prediction unit for, when a coding mode for a coding block is an intra
coding mode, carrying out an intra-frame prediction process on each block to generate a
prediction image, said block being a unit for prediction process of said coding block,
wherein, when an intra prediction parameter indicates a horizontal prediction
process, the intra prediction unit
adds, as to each row within a predetermined number of rows locating from
an upper end of the block, a value to a luminance value of a pixel adjacent to left of the
block and sets a result of the addition as a predicted value of the prediction image, the
value being proportional to a change in a horizontal direction of luminance value of
pixels adjacent to top of the block, and
sets, as to remaining rows of the block, a luminance value of pixels

adjacent to left of the block as a predicted value of the prediction image.

[2] The image decoding device according to claim 1, wherein the predetermined

number of rows indicates a single row.

[3] An image decoding device comprising:
an intra prediction unit for, when a coding mode for a coding block is an intra
coding mode, carrying out an intra-frame prediction process on each block to generate a
prediction image, said block being a unit for prediction process of said coding block,
wherein, when an intra prediction parameter indicates a vertical prediction
process, the intra prediction unit
adds, as to each column within a predetermined number of columns
locating from a left end of the block, a value to a luminance value of a pixel adjacent to
top of the block and sets a result of the addition as a predicted value of the prediction
image, the value being proportional to a change in a vertical direction of luminance value
of pixels adjacent to left of the block, and
sets, as to remaining columns of the block, a luminance value of pixels

adjacent to top of the block as a predicted value of the prediction image.

[4] The image decoding device according to claim 3, wherein the predetermined

number of columns indicates a single column.
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[5] An image decoding method comprising an intra prediction processing step
performed by an intra prediction unit, the intra prediction processing step including
processes of,
when a coding mode for a coding block is an intra coding mode, carrying out an
intra-frame prediction process on each block to generate a prediction image, said block
being a unit for prediction process of said coding block, and
when an intra prediction parameter indicates a horizontal prediction process,
adding, as to each row within a predetermined number of rows locating
from an upper end of the block, a value to a luminance value of a pixel adjacent to left of
the block and sets a result of the addition as a predicted value of the prediction image, the
value being proportional to a change in a horizontal direction of luminance value of
pixels adjacent to top of the block, and
setting, as to remaining rows of the block, a luminance value of pixels

adjacent to left of the block as a predicted value of the prediction image.

[6] The image decoding method according to claim 5, wherein the predetermined

number of rows indicates a single row.

[7] An image decoding method comprising an intra prediction processing step
performed by an intra prediction unit, the intra prediction processing step including
processes of,
when a coding mode for a coding block is an intra coding mode, carrying out an
intra-frame prediction process on each block to generate a prediction image, said block
being a unit for prediction process of said coding block, and
when an intra prediction parameter indicates a vertical prediction process,
adding, as to each column within a predetermined number of columns
locating from a left end of the block, a value to a luminance value of a pixel adjacent to
top of the block and sets a result of the addition as a predicted value of the prediction
image, the value being proportional to a change in a vertical direction of luminance value
of pixels adjacent to left of the block, and
setting, as to remaining columns of the block, a luminance value of pixels

adjacent to top of the block as a predicted value of the prediction image.
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[8] The image decoding method according to claim 7, wherein the predetermined

number of columns indicates a single column.

9] An image encoding device comprising:
an intra prediction unit for, when a coding mode for a coding block is an intra
coding mode, carrying out an intra-frame prediction process on each block to generate a
prediction image, said block being a unit for prediction process of said coding block,
wherein, when an intra prediction parameter indicates a horizontal prediction
process, the intra prediction unit
adds, as to each row within a predetermined number of rows locating from
an upper end of the block, a value to a luminance value of a pixel adjacent to left of the
block and sets a result of the addition as a predicted value of the prediction image, the
value being proportional to a change in a horizontal direction of luminance value of
pixels adjacent to top of the block, and
sets, as to remaining rows of the block, a luminance value of pixels

adjacent to left of the block as a predicted value of the prediction image.

[10] The image encoding device according to claim 9, wherein the predetermined

number of rows indicates a single row.

[11] An image encoding device comprising:
an intra prediction unit for, when a coding mode for a coding block is an intra
coding mode, carrying out an intra-frame prediction process on each block to generate a
prediction image, said block being a unit for prediction process of said coding block,
wherein, when an intra prediction parameter indicates a vertical prediction
process, the intra prediction unit
adds, as to each column within a predetermined number of columns
locating from a left end of the block, a value to a luminance value of a pixel adjacent to
top of the block and sets a result of the addition as a predicted value of the prediction
image, the value being proportional to a change in a vertical direction of luminance value
of pixels adjacent to left of the block, and
sets, as to remaining columns of the block, a luminance value of pixels

adjacent to top of the block as a predicted value of the prediction image.
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[12] The image encoding device according to claim 11, wherein the predetermined

number of columns indicates a single column.

[13] An image encoding method comprising an intra prediction processing step
performed by an intra prediction unit, the intra prediction processing step including
processes of,
when a coding mode for a coding block is an intra coding mode, carrying out an
intra-frame prediction process on each block to generate a prediction image, said block
being a unit for prediction process of said coding block, and
when an intra prediction parameter indicates a horizontal prediction process,
adding, as to each row within a predetermined number of rows locating
from an upper end of the block, a value to a luminance value of a pixel adjacent to left of
the block and sets a result of the addition as a predicted value of the prediction image, the
value being proportional to a change in a horizontal direction of luminance value of
pixels adjacent to top of the block, and
setting, as to remaining rows of the block, a luminance value of pixels

adjacent to left of the block as a predicted value of the prediction image.

[14] The image encoding method according to claim 13, wherein the predetermined

number of rows indicates a single row.

[15] An image encoding method comprising an intra prediction processing step
performed by an intra prediction unit, the intra prediction processing step including
processes of,

when a coding mode for a coding block is an intra coding mode, carrying out an
intra-frame prediction process on each block to generate a prediction image, said block
being a unit for prediction process of said coding block, and

when an intra prediction parameter indicates a vertical prediction process,

adding, as to each column within a predetermined number of columns

locating from a left end of the block, a value to a luminance value of a pixel adjacent to
top of the block and sets a result of the addition as a predicted value of the prediction
image, the value being proportional to a change in a vertical direction of luminance value
of pixels adjacent to left of the block, and

setting, as to remaining columns of the block, a luminance value of pixels
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adjacent to top of the block as a predicted value of the prediction image.

[16] The image encoding method according to claim 15, wherein the predetermined

number of columns indicates a single column.

[17] An image decoding device comprising an intra prediction unit for carrying out an

intra-frame prediction process to generate a prediction image.
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CLAIMS
[1] A moving image encoding device comprising an in¥ra
prediction unit for, when an intra encoding mode is selfcted
as an encoding mode corresponding to a coding block, rrying
out an intra-frame prediction process correspondipy to said
intra encoding mode on each prediction block, whjth is a unit
for prediction process at a time of carrying o a prediction
process on said coding block, to generate a pfrediction image,
wherein when the intra-frame prediction prgcess at the time of
generating said prediction image is a horjZzontal one, said intra
prediction unit adds a value proporiilonal to a change in a
horizontal direction of luminance v@lues of pixels adjacent to
top of said each prediction block a luminance value of a pixel
adjacent to left of said each ediction block to determine a
result of the addition as a edicted value of said prediction
image, whereas when the infra-frame prediction process at the
time of generating said pfediction image is a vertical one, said
intra prediction unit/adds a value proportional to a change in
a vertical directi of luminance values of pixels adjacent to
the left of said fach prediction block to the luminance value
of the pixel agfjacent to the top of said each prediction block
to determine/a result of the addition as a predicted value of
said predfction image.
THe moving image encoding device according to claim 1,
n said moving image encoding device includes:
an encoding controlling unit for determining a maximum
/ize of a coding block which is a unit to be processed at a time
when an encoding process is carried out, and also determining
a hierarchy number upper limit at a time when a coding block

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

a block dividing unit for dividing an inputted iplage into
coding blocks each having the maximum size determified by said
encoding controllingunit, and also dividing each/Af said coding
blocks hierarchically until its hierarchy nupber reaches the
hierarchy number upper limit determined /by said encoding
controlling unit;

a difference image generating f/init for generating a
difference image between each of the/coding blocks into which
the inputted image is divided by s#id block dividing part, and
the prediction image generated My said intra prediction unit;

an image compression un¥t for compressing the difference
image generated by said difjference image generating unit, and
ocutputting compressed dita of said difference image; and

a variable length encoding unit for
variable-length-encéding the compressed data outputted from
said image comprefgsion unit and the encoding mode selected by
said encoding gontrolling unit to generate a bitstream into
which encodeg data of said compressed data and encoded data of

sald encod

(3]

ng mode are multiplexed.

moving image encoding device according to claim 2,
where¥n said moving image encoding device 1ncludes a
motfon-compensated prediction unit for, when the encoding
gbntrolling unit selects an inter encoding mode as the encoding
mode corresponding to one of the coding blocks into which the
inputted image is divided by the block dividing part, carrying

out a motion-compensated prediction process on each prediction
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block, which is a prediction unit at the time of carrying ouj
a prediction process on the coding block, by using a referegdce
image to generate a prediction image, and the difference Amage
generating unit generates a difference image between Ahe one
5 of said coding blocks into which the inputted image ¥s divided
by said block dividing part, and the prediction imgde generated
by the intra prediction unit or said motign-compensated
prediction unit.
[4] The moving image encoding device acgording to claim 3,
10 wherein the encoding controlling unit detgrmines a quantization
parameter and a transformation block gize which are used when
the difference image is compressed f¢r each of the coding blocks,
and also determines intra preddction parameters or inter
prediction parameters which #Are used when the prediction
15 process is carried out for efch prediction block of said each
of the coding blocks, the/image compression unit carries out
a transformation procesg on the difference image generated by
the difference image génerating unit in units of a block having
the transformation/ block size determined by said encoding
20 controlling unit/and also quantizes transform coefficients of
said differenge image by using the quantization parameter
determined Wy said encoding controlling unit to output the
transformfoefficients quantized thereby as the compressed data
of saidflifference image, and, when variable-length-encoding
25 the cdnipressed data outputted from said image compression unit
angthe encoding mode selected by said encoding controlling unit,
e variable length encoding unit variable-length-encodes the

intra prediction parameters or the inter prediction parameters

which are determined by said encoding controlling unit, and the

quantization parameter and the transformation block size to
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generate a bitstream into which the encoded data of saj
compressed data, the encoded data of said encoding mode, encgded
data of said intra prediction parameters or said /inter
prediction parameters, encoded data of said quanfization
parameter, and encoded data of said transformation/dlock size
are multiplexed.
[5] The moving image encoding device according to claim 1,
wherein when the intra-frame prediction procgss at the time of
generating the prediction image is a horizgntal one, the intra
prediction unit adds a value calculat¢d by multiplying the
change in the horizontal direction of/the luminance values of
the pixels adjacent to the top of gaid each prediction block
by a scaling value set for each row/of said each prediction block
to the luminance value of the pikel adjacent to the left of said
each prediction block to detfrmine the result of the addition
as the predicted value of gaid prediction image, and, when the
intra-frame prediction process at the time of generating the
prediction image is a/fvertical one, the intra prediction unit
adds a value calcylated by multiplying the change in the
vertical directifdn of the luminance values of the pixels
adjacent to the/left of said each prediction block by a scaling
value set foy each column of said each prediction block to the
luminance falue of the pixel adjacent to the top of said each
predictijon block to determine the result of the addition as the
predigted value of said prediction image.

[6] The moving image encoding device according to claim 5,
wherein the scaling value associated with each row which is used
when the intra prediction unit carries out the horizontal
prediction process is set to be a smaller value with distance

from the pixels adjacent to the top of said each predictionblock,
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and the scaling value associated with each column which is use

when the intra prediction unit carries out the vertigal
prediction process is set to be a smaller value with disfance
from the pixels adjacent to the left of said each prediction
block.
[7] The moving image encoding device according/to claim 1,
wherein when the intra-frame prediction process/at the time of
generating the prediction image is a horizongal one, for each
of a predetermined number of rows extending horizontally, the
rows being numbered from the one at an ypper end of said each
prediction block, the intra predictin unit adds the value
proportional to the change in the hgrizontal direction of the
luminance values of the pixels ad¥acent to the top of said each
prediction block to the luminapfce value of the pixel adjacent
to the left of said eachpredigtionblock to determine the result
of the addition as the predjcted value of said prediction image,
and, for each of remainifig rows in said each prediction block,
the intra prediction yfiit determines the luminance value of the
pixel adjacent to tife left of said each prediction block as the
predicted value/of said prediction image, and, when the
intra~-frame prédiction process at the time of generating the
prediction ifiage is a vertical one, for each of a predetermined
number of/ columns extending vertically, the columns being
number from the one at a left end of said each predictionblock,
the tra prediction unit adds the value proportional to the
chahge in the vertical direction of the luminance values ¢of the
Aixels adjacent to the left of said each prediction block to
the luminance value of the pixel adjacent to the top of said
each prediction block to determine the result of the addition

as the predicted value of said prediction image, and, for each
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of remaining rows in said each prediction block, the intya
prediction unit determines the luminance value of the pAxel
adjacent to the top of said each prediction block
predicted value of said prediction image.

[8] The moving image encoding device according {0 claim 5,
wherein the variable length encogling unit
variable-length-encodes the scaling value set for each row of
said each prediction block and the scaling lue set for each
column of said each prediction block, /and generates the
bitstream into which encoded data of sajyd scaling values, the
encoded data of the compressed data, /and the encoded data of
the encoding mode are multiplexed,
[9] The moving image encoding @device according to claim 7,
wherein the variable length encoding unit
variable-length-encodes eitfler intra-block information for
specifying the rows for each of which the result of the addition
of the value proportiogal to the change in the horizontal
direction of the lumingnce values of the pixels adjacent to the
top of said each pr¢gdiction block and the luminance value of
the pixel adjacenf to the left of said each prediction block
is determined

as the predicted value, or intra-block

information r specifying the columns for each of which the
result of e addition of the value proportional to the change
in the veftical direction of the luminance values of the pixels
adjacept to the left of said each prediction block and the
ance value of the pixel adjacent to the top of said each
prédiction block is determined as the predicted value, and
enerates the bitstream into which encoded data of said
intra-block information, the encoded data of the compressed

data, and the encoded data of the encoding mode are multiplexed.
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[10] A moving image decoding device comprising an inyra
prediction unit for, when an encoding mode associated with a
variable-length-decoded coding block is an intra encodi
carrying out an intra-frame prediction process corrgsponding
to said intra encoding mode on each prediction blogk, which is
a unit for prediction process at a time of rrying out a
prediction process on said coding block,/to generate a
prediction image, wherein when the intrg-frame prediction
process at the time of generating said pfediction image is a
horizontal one, said intra predictifn unit adds a value
proportional to a change in a horizont/al direction of luminance
values of pixels adjacent to top of said each prediction block
to a luminance value of a pixel Adjacent to left of said each
prediction block to determing a result of the addition as a
predicted value of said prédiction image, whereas when the
intra-frame prediction pyocess at the time of generating said
prediction image is a v#grtical one, said intra prediction unit
adds a value proport¥onal to a change in a vertical direction
of luminance valueg of pixels adjacent to the left of said each
prediction block/to the luminance value of the pixel adjacent
to the top of gaid each prediction block to determine a result
of the addit/ion as a predicted value of said prediction image.
[11] The/moving image decoding device according to claim 10,
whereir/ said moving image decoding device includes:
variable length decoding unit for
vayiable-length~-decoding encoded data multiplexed into a
itstream to acquire compressed data and an encoding mode which
are associated with each of coding blocks into which an image

is hierarchically divided;

a difference image generating unit for generating a
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pre-compressed difference image from the compressed dat
associated with said each of coding bl
variable-length-decocded by said variable length decodin
and

a decoded image generating unit for adding the difference
image generated by said difference image generat/ing unit and
the prediction image generated by said intra ediction unit
to generate a decoded image.
[12] The moving image decoding device acgbrding to claim 11,
wherein said moving image decoding/ device includes a
motion-compensated prediction unit foyY, when the encoding mode
associated with said each of coding blocks
variable-length-decoded by the vAriable length decoding unit
is an inter encoding mode, carfying out a motion-compensated
prediction process on eacf prediction block which is a
prediction unit at the time/of carrying out a prediction process
on the coding block by dsing a reference image to generate a
prediction image, and/the decoded image generating unit adds
the difference imAge generated by the difference image
generating unit aAd the prediction image generated by the intra
prediction uniy¥ or said motion-compensated prediction unit to
generate a coded image.
oving image decoding device according to claim 12,

the variable length decoding unit

ediction parameters or inter prediction parameters, a
guantization parameter, and a transformation block size which
are associated with each of the coding blocks, and the

difference 1image generating unit inverse-quantizes the
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compressed data associated with the coding block which is

variable-length-decoded by said variable length decoding unft

compressed data inverse-quantized thereby in units
having said transformation block size to enerate a
pre-compressed difference image.

[14] The moving image decoding device accordfng to claim 10,
wherein when the intra-frame prediction progess at the time of
generating the prediction image is a horiZontal one, the intra
prediction unit adds a value calculajed by multiplying the
change in the horizontal direction the luminance values of
the pixels adjacent to the top of/said each prediction block
by a scaling value set for each ro# of said each prediction block
to the luminance value of the pixel adjacent to the left of said
each prediction block to defermine the result of the addition
as the predicted value of/said prediction image, and, when the
intra-frame predictiorn/ process at the time of generating the
prediction image is ¢horizontal one, the intra prediction unit
adds a value calfulated by multiplying the change in the
vertical direc#ion of the luminance values of the pixels
adjacent to tife left of said each prediction block by a scaling
value set r each column of said each prediction block to the
luminancg value of the pixel adjacent to the top of said each
predicfion block to determine the result of the addition as the
Acted value of said prediction image.

>] The moving image decoding device according to claim 14,
wherein the scaling value associated with each row which is used
when the intra prediction unit carries out the horizontal

prediction process is set to be a smaller value with distance
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from the pixels adjacent to the top of said each prediction bloc

and the scaling value associated with each column which is u
when the intra prediction unit carries out the veryical
prediction process is set to be a smaller value with difstance
from the pixels adjacent to the left of said each ediction
block.

[16] The moving image decoding device accordi to claim 10,
wherein when the intra-frame prediction proceés at the time of
generating the prediction image is a horizghtal one, for each
of a predetermined number of rows extendyng horizontally, the
rows being numbered from the one at arn/upper end of said each
prediction block, the intra predigfion unit adds the value
proportional to the change in the/horizontal direction of the
luminance values of the pixels gfljacent to the top of said each
prediction block to the luminfnce value of the pixel adjacent
to the left of said each preddction block to determine the result
of the addition as the predicted value of said prediction image,
and, for each of remaiping rows in said each prediction block,
the intra predictior/unit determines the luminance value of the
pixel adjacent tofhe left of said each prediction block as the
predicted val of said prediction image, and, when the
intra-frame prediction process at the time of generating the
prediction/image is a vertical one, for each of a predetermined
number ¢f columns extending vertically, the columns being
numbeyed from the one at a left end of said each predictionblock,
the/intra prediction unit adds the value proportional to the
chlange in the vertical direction of the luminance values of the
pixels adjacent to the left of said each prediction block to
the luminance value of the pixel adjacent to the top of said

each prediction block to determine the result of the addition
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as the predicted value of said prediction image, and, for each
of remaining rows in said each prediction block, the intfa
prediction unit determines the luminance value of the
adjacent to the top of said each prediction block
predicted value of said prediction image.

[17] The moving image decoding device according claim 14,
wherein when variable-length-decoding the ncoded data
multiplexed into the bitstream to acquire compressed data and
an encoding mode associated with said each/of coding blocks,
the variable length decoding unit variablg-length-decodes the
scaling value set for each row of said/each prediction block
and the scaling value set for each colyfin of said each prediction
block.
[18] The moving image decoding flevice according to claim 16,
wherein when variable-lengfh-~decoding the encoded data
multiplexed into the bitstrfgam to acquire compressed data and
an encoding mode associayed with said each of coding blocks,
the wvariable length coding unit variable-length-decodes
either intra-block igformation for specifying the rows for each
of which the resulf of the addition of the value proportional
to the change the horizontal direction of the luminance
values of the pfixels adjacent to the top of said each prediction
block and the luminance value of the pixel adjacent to the left
of said ch prediction block is determined as the predicted
value, /or intra-block information for specifying the columns
for gach of which the result of the addition of the value
prpportional to the change in the vertical direction of the
uminance values of the pixels adjacent to the left of said each
prediction block and the luminance value of the pixel adjacent

to the top of said each prediction block is determined as the
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predicted value.

[19] A moving image encoding method comprising an 1
prediction processing step of, when an intra encoding mglde is
selected as an encoding mode corresponding to a coding block,
an intra prediction unit carrying out an intra-frame prediction
process corresponding to said intra encoding plode on each
prediction block, which is a unit for predictign process at a
time of carrying out a prediction process on id coding block,
to generate a prediction image, wherein sadd intra prediction
processing step includes a step of, swhen the intra-frame
prediction process at the time of genférating said prediction
image is a horizontal one, adding value proportional to a
change in a horizontal direction ¢f luminance values of pixels
adjacent to top of said each pfediction block to a luminance
value of a pixel adjacent to Yeft of said each prediction block
to determine a result of thie addition as a predicted value of
said prediction image, whereas when the intra-frame prediction
process at the time of generating said prediction image is a
vertical one, addiffg a value proportional to a change in a
vertical directiglh of luminance values of pixels adjacent to
the left of sajfl each prediction block to the luminance value
of the pixel Adjacent to the top of said each prediction block
e a result of the addition as a predicted value of
said pr¢gdiction image.

[20] moving image decoding method comprising an intra
prediction processing step of, when an encoding mode associated
th a variable-length-decoded coding block is an intra
encoding mode, an intra prediction unit carrying out an
intra-frame prediction process corresponding to said intra

encoding mode on each prediction block, which is a unit for
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prediction process at a time of carrying out a predictio

wherein said intra prediction processing step includes a/step
of, when the intra-frame prediction process at the Xime of
generating said prediction image is a horizontal ope, adding
a value proportional to a change in a horizontal gdirection of
luminance values of pixels adjacent to top/of said each
prediction block to a luminance value of a pixel adjacent to
left of said each prediction block to deterfiine a result of the
addition as a predicted value of said prediction image, whereas
when the intra-frame prediction pYocess at the time of
generating said prediction image 6 a vertical one, adding a
value proportional to a change/in a vertical direction of
luminance values of pixels adfacent to the left of said each
prediction block to the lum¥nance value of the pixel adjacent
to the top of said each ppédiction block to determine a result

of the addition as a pr#gdicted value of said prediction image.




