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1. Animage predictive encoding device comprising;:

region partition means adapted to partition an input image/nto a
plurality of regions that include a tarpet region serving as an £ncoding
target;

prediction information estimation means/ adapted to
sub-partition the target region into a plurality of prediction regions,
determine a prediction block partitioning type Afor the target region,
predict motion information from a previously-reconstructed signal for
acquisition of each of a plurality of signgls highly correlated with the
respective prediction regions, and @btain prediction information
containing  the prediction block pdrtitioning type and the motion
information, the prediction block partitioning type indicating a number
and region shapes of the prediction regions;

prediction informatign encoding means adapted to encode the
prediction information asgociated with the target region;

predicted signal generation means adapted to generate a
predicted signal of the target region based on the prediction information
associated with the target region;

residual signal generation means adapted to generate a residual
signal baséd on the predicted signal of the target region and a pixel
the target region;

residual signal encoding means adapted to encode the residual
stgnal generated by the residual signal generation meaus;
residual signal restoration means adapted to decode the encoded

residual signal to generate a reconstructed residual signal; and
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recording means adapted to add the predicted signal to the

reconstructed residual signal to generate a restored pixel signal of

target region, and to store the restored pixel signal as/the

previously-reconstructed signal,

wherein the prediction information encoding means includes

prediction  information storage means adapted/ to store

previously-encoded prediction information, and /the prediction

information encoding means is further adapted a’cyncode the prediction
d

block partitioning type of the target region store the prediction

block partitioning type into the prediction ififormation storage means
based on: the prediction information of g/region neighboring the target
region, a number of previously-encoded prediction regions in the target
region, and the iareviously-encode prediction information of the target
region;
the prediction information encoding means further adapted to
select a candidate for métion information, the candidate for motion
information for use i generation of a predicted signal of a target
prediction region sefving as a next prediction region, and the candidate
for motion info{mation selected from previously-encoded motion
information of a region neighboring the target prediction region;
¢ prediction information encoding means further adapted to
encodj according to the number of candidates for the motion
infofmation selected, merging block information indicative of
generation of the predicted signal of the target prediction region, or

encode either one of the merging block information or the motion

information, wherein the merging block information is encoded using
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the selected candidate for motion information and the motion
information detected by the prediction information estimation meaps;
and

the prediction information encoding means further adapted to
store the motion information for use in generation of predicted
signal of the target prediction region into the predictjén information

storage means.

2. The image predictive encoding deyice according to claim 1,
wherein, the prediction information encodidg means is further adapted

to select the candidate for motion inforration of the target prediction

region serving as the mext prediction region from the
previously-encoded motion information of the region neighboring the
target prediction region, the cahdidate for motion information selected
based on: the number of previously-encoded prediction regions in the
target region, the prediction block partitioning type of the target region,

and a prediction blogk partitioning type of the region neighboring the

target region.

e image predictive encoding device according to claim 1,
wherein tHie prediction information encoding means is further adapted to
select fhe candidate for motion information of the target predictioh
region serving as the next prediction region from the

reviously-encoded motion information of the region neighboring the
target prediction region, the candidate for motion information selected

based on the number of previously-encoded prediction regions in the
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target region and the prediction block partitioning type of the target
region; and

wherein the prediction information encoding means is adéapted
to select motion information of a region neighboring target
prediction region which is not included in the target regiph when the
target region is partitioned into two prediction regions/and the target
prediction region is a prediction region encoded sefond in the target
region, the motion information selected as the Aandidate for motion
information for use in generation of the preditted signal of the target

prediction region.

4. The image predictive eng0ding device according fo claim 1,
wherein, the prediction informatigh encoding means is adapted to select
the candidate for motion information for use in generation of the
predicted signal of the target prediction region serving as the next
prediction region, the candidate for motion information selected based
on: the number of previously-encoded prediction regions in the target
region, the predi¢tion block partitioning type of the target region, the
previously-encéded motion information in the target region, and the
ation of the region neighboring the target region, wherein
idate for motion information is selected from the
previgusly-encoded motion information of the region neighboring the
et prediction region; and

wherein the prediction information encoding means is further
adapted to determine that the motion information of the region

neighboring the target prediction region is not used in generation of the
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predicted signal of the target prediction region, and to encode the

motion information when the target region is partitioned into

motion information of a region neighboring the target prédiction region

which is not included in the target region.

5. Animage predictive decoding devige comprising:

data analysis means adapted to extract, from compressed data of
an image: encoded data of predictioh information to indicate a
prediction method to be used in predjétion of a signal of a target region
serving as a decoding target, encoded data of a predicted signal of the
target region, and encoded data 6f a residual signal;

the compressed data/0f the image resulting from partition into a
plurality of regions and edcoding of the target region;

prediction infefmation decoding means adapted to decode the
encoded data of the prediction information to restore a prediction block
partitioning e and motion information, the prediction block
partitioning type indicating a number of prediction regions and region
shapes of the prediction regions, wherein the prediction regions are
sub-pattitioned regions of the target region, and the motion information
is psed for acquisition of each of a plurality of predicted signals of the

espective prediction regions from a previously-reconstructed signal;

predicted signal generation means adapted to generate the

predicted signal of the target region based on the prediction information
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associated with the target region;
residual signal restoration means adapted to restore/ a
reconstructed residual signal of the target region from the encoded data
of the residual signal; and
5 recording means adapted to add the predicted signal to the
reconstructed residual signal to restore a pixel signal of the target region,
and to store the pixel signal as the previously-reconstriicted signal,
wherein the prediction information decgding means includes
prediction information storage means” adapted to store
10 previously-decoded prediction information/of the target region, and the
prediction information decoding means/{s firther adapted to decode the
prediction block partitioning type #f the target region and store the
prediction block partitioning e into the prediction information
storage means;
15 the prediction infofmation decoding means further adapted to
select a candidate for motion information to be used in generation of a

predicted signal of a target prediction region serving as a next prediction

region, the candidate for motion information selected based on: the

prediction infofmation of a region neighboring the target region, a
20 number of previously-decoded prediction regions in the target region,
and the pfeviously-decoded prediction information of the target region,

the candidate for motion information is selected from

iously-decoded motion information of a region neighboring the
get prediction region; and
according to the number of candidates for motion

information selected, the prediction information decoding means further
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adapted to decode merging block information using the selected
candidate for motion information and the motion information, or decode
either one of the merging block information or the motion informgtion,
wherein the merging block information is indicative of generatioh of the
predicted signal of the target prediction region;

the prediction information decoding means er adapted to
store the motion information to be used in generatiod of the predicted
signal of the target prediction region into the prédiction information
storage means.

6. The image predictive decoding device according to claim 5,
wherein the prediction information deg6ding means is further adapted to
select the candidate for motion ixformation of the target prediction
region serving as the xt prediction region from the
previously-decoded motion jaformation of the region neighboring the
target prediction region, tfe candidate for motion information selected
based on the number of previously-decoded prediction regions in the
target region, the prédiction block partitioning type of the target region,
lock partitioning type of the region neighboring the

target region.

The image predictive decoding device according to claim 5,
whepé€in the prediction information decoding means is further adapted to
select the candidate for motion information to be used in generation of
the predicted signal of the target prediction region serving as the next

prediction region based on the number of previously-decoded prediction
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regions in the target region and the prediction block partitioning type o
the target region, wherein the candidate for motion information/is
selected from the previously-decoded motion information of the fegion

neighboring the target prediction region; and

wherein the prediction information decoding megfis is further
adapted to select motion information of a region nei
prediction region as the candidate for motion inforrhation of the target
prediction region when the target region is/ partitioned into two
prediction regions and the target prediction 1 éon is a prediction region
to be decoded second in the target regi n,/jhe region neighboring the
target prediction region not included i é; target region.

8. The image predictiyé decoding device according to claim 5,
wherein the prediction inforrdation decoding means is further adapted to
select the candidate for};otion information to be used in generation of

the predicted signal of'the target prediction region serving as the next

prediction region /based on: the number of previously-decoded
prediction regiont in the target region, the prediction block partitioning
type of the tafget region, the previously-decoded motion region in the
ign, and the motion information of the region neighboring the
gion, wherein the candidate for motion information is selected
from’ the previously-decoded motion information of the region
néighboring the target prediction region; and

wherein the prediction information decoding means is further
adapted to determine that the motion information of the region

neighboring the target prediction region is not used in generation of the
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predicted signal of the target prediction region, and decode the motion
information when the target region is partitioned into two predictign

is not included in the target region.

9. An image predictive encoding metho6d comprising:
a region partition step of partitioning an inpuf image into a
plurality of regions that include a target/fegion serving as an encoding
target; ,

a prediction information estimation step of sub-partitioning the
target region into a plurality” of prediction regions, determining a
prediction block partitionigg type indicating a number and region
shapes of the prediction regions, estimating motion information from a
previously-reconstructéd signal for acquisition of each of a plurality of
signals highly correlated with the respective prediction regions, and
ittion information containing the prediction block
partitioning type and the motion information;

a /prediction information encoding step of encoding the
predicgion information associated with the target region;
a predicted signal generation step of generating a predicted
fanal of the target region based on the prediction information
associated with the target region;

a residual signal generation step of generating a residual signal
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based on the predicted signal of the target region and a pixel signal of

the target region;

a residual signal encoding step of encoding the residual #ignal

generated in the residual signal generation step;

5 a residual signal restoration step of decoding the encoded

residual signal to generate a reconstructed residual signalf and

a recording step of adding the predicted signal to the

reconstructed residual signal to generate a restopéd pixel signal of the

target region, and storing the restored/ pixel signal as the

10 previously-reconstructed signal,

wherein the prediction information encoding step further

comprises the steps of: |

encoding the prediction block partitioning type of the

target region and storiig the prediction block partitioning type

15 into a prediction jxformation storage means adapted to store
previously-encoded prediction information,

selecfing a candidate for motion information fo be used

in generation of a predicted signal of a target prediction region

serving as a next prediction region, from previously-encoded

20 motion information of a region neighboring the target prediction

egion, the candidate for motion information selected based on:

the prediction information of a region neighboring the target

region, a number of previously-encoded prediction regions in

the target region, and the previously-encoded prediction

information of the target region;

encoding, -according to a number of candidates for
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motion information selected, merging block informatio:
indicative of generation of the predicted signal of the
prediction region using the selected candidate for
information and the motion information detected in the
prediction information estimation step, or encoding/either one of
the merging block information or the motion inférmation, and
storing the motion information to bg'used in generation
iction region into the

of the predicted signal of the target pr

predicfion information storage means

10. An image predictive epcoding program for causing a
computer to function as: _

region partition means gdapted to partition an input image into a
plurality of regions that incldde a target region serving as an encoding
{arget, ‘

prediction ormation estimation means adapted to
sub-partition the tafget region into a plurality of prediction regions,
determine a prediction block partitioning type for the target region,
predict motion information from a previously-reconstructed signal for
acquisition/of each of a plurality of signals highly correlated with the
iwe prediction regions, and obtain prediction information
ing the prediction block partitioning type and the motion
ormation, where the prediction block partitioning type indicates a
number and region shapes of the respective prediction regions for the
tarpet region;

prediction information encoding means adapted to encode the
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prediction information associated with the target region;

predicted signal generation means adapted to generate
predicted signal of the térget region based on the prediction information
associated with the farget region;

residual signal generation means adapted to generate 4 residual
signal based on the predicted signal of the target region’and a pixel
signal of the target region;

residual signal encoding means adapted to gncode the residual
signal generated by the residual signal generation means;

residual signal restoration means adapjéd to decode the encoded
residual signal to generate a reconstructed rgsidual signal; and

recording means adapted to add the predicted signal to the
reconstructed residual signal to genefate a restored pixel signal of the
target region and to store jhe restored pixel signal as the
previously-reconstructed signal

wherein the prediction information encoding means includes
prediction  informatio storage means adapted to store
previously-encoded /prediction information, and the prediction
information encoding means is adapted to encode the prediction block
pattitioning type of the target region and store the prediction block
partitioning/type into the prediction information storage means based
on: the pfediction information of a region neighboring the target region,
er of previously-encoded prediction regions in the target region,
the previously-encoded prediction information of the target region;

the prediction information encoding means further adapted to

select a candidate for motion information from previously-encoded
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motion information of a region neighboring the target prediction region,
the candidate for motion information to be used in generation of
predicted signal of a target prediction region serving as a next predigfion
region;

the prediction information encoding means further Adapted to
encode, according to a number of candidates for the motiofi information
selected, merging block information indicative of géneration of the
predicted signal of the target prediction region/using the selected
candidate for motion information and the moti informatioﬁ detected
by the prediction information estimation meaxs, or encode either one of
the merging block information or the motigh information; and

the prediction information en¢oding means further adapted to
store the motion inférmation to befised in generation of the predicted
signal of the target prediction yegion into the prediction information

storage means.

11. Animage predictive decoding method comprising:

a data analysis step of extracting, from compressed data of an
image, encoded data of prediction information to indicate a prediction
method to be Msed in prediction of a signal of a target region serving as
a decoding’target, encoded data of a predicted signal of the target region,
and engoded data of a residual signal, wherein the compressed data of
the jfnage is a result of partition into a plurality of regions and encoding

the target region;

a prediction information decoding step of decoding the encoded

data of the prediction information to restore a prediction block
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partitioning type and motion information, the prediction block

partitioning type indicating a number of prediction regions and regi

signal of the target region based on the prediction information
associated with the target region;

a residual signal restoration step of restoring a reconstructed
residual signal of the target region from the encoded data of the residual
signal; and | ,

a recording step of adding the predicted signal to the
reconstructed residual signal to réstore a pixel signal of the target region,
and storing the pixel signal ag'the previously-reconstructed signal,

wherein the prediction information decoding step further

comprises the steps of;

decoding the prediction block partitioning type of the

target region and storing the prediction block partitioning type

as Iyeéously-decoded prediction information into a prediction

information storage means sforing previously-decoded
prediction information;

selecting a candidate for motion information to be used

in generation of a predicted signal of a target prediction region

serving as a next prediction region based on: the prediction

information of a region neighboring the target region, a number
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of previously-decoded prediction regions in the target region, and
the previously-decoded prediction information of the targét
region, wherein the candidate for motion information is selécted
from previously-decoded motion information of region
neighboring the target prediction region;

decoding, according to a number of gandidates for

predictiorymethod to be used in prediction of a signal of a target region
serving as a decoding target, encoded data of a predicted signal of the
targét region, and encoded data of a residual signal, wherein the
ompressed data of the image results from partition into a plurality of
regions and encoding of the target region;

prediction information decoding means adapted to decode the
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encoded data of the prediction information to restore a prediction block
partitioning type and motion information, the prediction blo
partitioning type indicating a number of prediction regions and region

shapes of the prediction regions, wherein the prediction regigns are

predicted signal generation means adapted to generate the
predicted signal of the target region based on the/prediction information
associated with the target region;

residual signal restoration means adapted to restore a
reconstructed residual signal of the targét region from the encoded datg
of the residual signal; and

recording means adapted to add the predicted signal to the
reconstructed residual signal to'restore a pixel signal of the target region,
and to store the pixel signal/as the previously-reconstructed signal;
wherein the prediction information decoding means includes
prediction informafion storage means adapted to  store
previously-decoded prediction information of the target region, the
prediction inforimation decoding means is further adapted to decode the
prediction Plock partitioning fype of the target region and store the

block partitioning type into the prediction information
the prediction information decoding means further

adapted to select a candidate for motion information to be used in

generation of a predicted signal of a target prediction region serving as a
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next prediction region, from previously-decoded motion information of
a region neighboring the target prediction region, the candidate
motion information selected based on: prediction information of the
region neighboring the target region, a number of previously-
prediction regions in the target region, and the previougly-decoded
prediction information of the target region;
the prediction information decoding’ means further
adapted to decode, according to a number of cafididates for motion
information selected, merging block information using the selected
candidate for motion information and the motion information, or decode
either one of the merging block information or the motion information,
wherein the merging block informatiop'is indicative of generation of the
predicted signal of the target prediction region; and
the prediction informatjén decoding means further adapted to
store the motion informatiory'to be used in generation of the predicted
signal of the target predj€tion region into the prediction information

storage means.

13. A video encoding device comprising:

partition means adapted to partition an input image in a video
sequence jnto a plurality of partitions;
ub-partition generation means adapted to partition a processing
target partition generated by the partition means, into a plurality of
-partitions and to generate shape information to specify shapes of the
sub-partitions;

motion detection means adapted to detect a motion vector of the
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processing target partition;

predicted signal generation means adapted to generate /a
predicted signal of the processing target partition o
previously-reconstructed image signal using the motion vector detected
by the motion detection means;

motion prediction means adapted to generate a fmotion vector
predictior of the processing target partition based on the shape
information generated by the sub-partition generation means and a
motion vector of a previously-processed” partial region, the
previously-processed partial region being a partition or a sub-partition
prior in a processing order to the processivg target partition;

differential motion vector genefation means adapted to generate
a differential motion vector based,on a difference between the motion
vector used in generation of the predicted signal of the processing target
partition and the motion vectgr predictor;

residual signal peperation means adapted to generate a residual

signal based on a diffgrence between the predicted signal and a pixel

encoding means adapted to encode the residual signal generated
by the residual signal generation means, the differential motion vector
generated by the differential vector generation means, and the shape

information generated by the sub-partition generation means, to
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generate compressed data,

wherein when a processing target sub-partition in the processifig
target partition has no contact with a partition prior in the progéssing
order to the processing target sub-partition, the motion predictjén means
is adapted to generate the motion vector predictor of thé processing
target sub-partition based on a motion vector of a previdusly-processed
partial region which belongs to either a domain Also containing the
processing target sub-partition, or an other domaif, wherein the domain
and the other domain are partitioned by an extension line of a boundary
between the processing target sub-partitiof and another sub-partition in
the processing target partition.

14. A method for encoding a video sequence, comprising:
a partition step of itioning an input image in the video
sequence into a plurality of‘partitions;

a sub-partition géneration step of partitioning a processing target

partition generated i the partition step, into a plurality of sub-partitions

processifig target partition;

a predicted signal generation step of generating a predicted
al of the processing target partition, from a previously-reconstructed
image signal, using the motion vector detected in the motion detection
step;

a motion prediction step of generating a motion vector predictor
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of the processing target partition, based on the shape information
generated in the sub-partition generation step and a motion vector of
previously-processed partial region, wherein the previously-processed
partial region is a partition or a sub-partition prior in a processing order
5 to the processing target partition;
a differential motion vector generation step of /generating a

differential motion vector based on a difference between the motion

vector of the processing target partition and the motjén vector predictor;

a residual signal generation step of generating a residual signal

10 based on a difference between the predicted’signal of the processing

target partition and a pixel signal of the pro€essing target partition;

an addition step of adding the Aesidual signal to the predicted

15

20

mprises generating a motion vector predictor of the processing target
sub-partition based on the motion vector of the previously-processed

partial region which belongs to either a domain also containing the

128



10

15

20

processing target sub-partition or an other domain, the domain and the
other domain being partitioned by an extension line of a bound
between the processing target sub-partition and another sub-partiti
the processing target partition.

15. A video encoding program for causing a/computer to
function as:

partition means adapted to partition an inpyt image in a video
sequence into a plurality of partitions;

sub-partition generation means adapted to partition a processing
target partition generated by the partitiop’ means, into a plurality of
sub-partitions and to generate shape infofmation to specify shapes of the
sub-partitions;

motion detection means adapted to detect a motion vector of the
processing target partition;

predicted signal generation means adapted to generate a
predicted signal of /the processing target partition from a
previously-reconstrueted image signal, using the motion vector detected
by the motion detgction means;

motion prediction means adapted to generate a motion vector
predictor @I the processing target partition, based on the shape
information generated by the sub-partition generation means and a
motjon vector of a previously-processed partial region, the previously
ocessed region being a partition or a sub-partition prior in a
processing order to the processing target partition;

differential motion vector generation means adapted to generate
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a differential motion vector, based on a difference between the motion
vector used in generation of the predicted signal of the processing targ
partition and the motion vector predictor;

residual signal generation means adapted to generate a
signal based on a difference between the predicted signal grid a pixel
signal of the processing target partition;

addition means adapted to add the residusgl signal to the

a previously-reconstructed image signal; and
encoding means adapted to encode the residual signal generated

the differential motion vector

by the residual signal generation mean,
generated by the differential vector/generation means, and the shape
information generated by the /ub-partition generation means, to
generate compressed data,

wherein when a progessing target sub-partition in the processing
target partition has no ¢éntact with a partition prior in the processing

order to the processing target sub-partition, the motion prediction means

extension line of a boundary between the processing target sub-partition

and another sub-partition in the processing target partition.
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16. A video decoding device comprising:

decoding means adapted to decode compressed data to gener:
a reconstructed residual signal of a processing target partition i
image, a differential motion vector of the processing target partitjon, and
shape information to specify shapes of a plurality of sub-paititions in
the processing target partition,;

motion prediction means adapted to generate 4 motion vector
predictor of the processing target partition, bafed on the shape
information and a motion vector of a previglisly-processed partial
region, the previously-processed partial regign being a partition or a
sub-partition prior in a processing ordgf to the processing target
partition;

vector addition means adgpted to add the motion vector
predictor generated by the motion prediction means, to the differential
motion vector generated by the decoding means, and to generate a
motion vector of the processing target partition;
generation means adapted to generate a
predicted signal the processing target partition from a

previously-reconsfzucted image signal based on the motion vector of the

generate a reconstructed image signal; and
storage means adapted to store the reconstructed image signal as
a previously-reconstructed image signal,

wherein when a processing target sub-partition in the processing
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target partition has no contact with a partition prior in the processing
order to the processing target sub-pastition, the motion prediction me
is further adapted to generate a motion vector predictor of
processing target sub-partition, based on a motion vector/of a
previously-processed partial region which belongs to either 4 domain
also containing the processing target sub-partition or an other domain,
the domain and the other domain being partitioned by af extension line
of a boundary between the processing target sub-parfition and another

sub-partition in the processing target partition.

17. A method for decoding compressed data to generate a
video sequence, comprising:
a decoding step of decoding tHe compressed data to generate a
reconstructed residual signal of a précessing target partition in an image,
a differential motion vector of the processing target partition, and shape

information to specify shapés of a plurality of sub-partitions in the

a motion predigfion step of generating a motion vector predictor
of the processing tafget partition based on the shape information and a
motion vector/ of a previously-processed partial region, the
previously-processed partial region being a partition or a sub-partition
prior in a processing order to the processing target partition;
vector addition step of adding the motion vector predictor
gengrated in the motion prediction step, to the differential motion vector
nerated in the decoding step, to generate a motion vector of the

processing target partition;
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a predicted signal generation step of generating a predicted
signal of the processing target partition from a previously-reconstruct
image signal based on the motion vector of the processing tafget
partition;

an addition step of adding the predicted si to the
reconstructed residual signal generated in the decoding step, to generate
a reconstructed image signal; and

a storage step of storing the reconstructed/image signal as a
previously—réconstructed image signal,

wherein when a processing target sub-partition in the processing
target partition has no contact with a parfition prior in the processing
order to the processing target sub-partjtion, the motion prediction step
comprises generating a motion vectpf predictor of the processing target
sub-partition, based on the motign vector of the previously-processed
partial region which belongs/to either a domain also containing the
processing target sub-partijion or an other domain, the domain and the
other domain being partitioned by an extension line of a boundary

between the processidg target sub-partition and another sub-partition in
18. /A video decoding program for letting a computer function
decoding means adapted to decode compressed data to generate
a yeconstructed residual signal of a processing target partition in an

age, a differential motion vector of the processing target partition, and

shape information to specify shapes of a plurality of sub-partitions in
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the processing target partition;

motion prediction means adapted to generate a motion vectdr
predictor of the processing target partition, based on the ghape
information and a motion vector of a previously-processed partial
region, the previcusly-processed partial region being a paftition or a
sub-partition prior in a processing order to the protessing target
partition;

vector addition means adapted to add/the motion vector
predictor generated by the motion prediction mdeans, to the differential
motion vector generated by the decoding means, to generate a motion
vector of the processing target partition;

predicted signal generation/means adapted to generate a
predicted signal of the prodessing target partition from a
previously-reconstructed image/signal based on the motion vector of the
processing target partition;

addition means Adapted to add the predicted signal to the
reconstructed residual signal generated by the decoding means, to
generate a reconstpicted image signal; and

storage fneans adapted to store the reconstructed image signal as
a previously4reconstructed image signal,
erein when a processing target sub-partition in the processing
target/partition has no contact with a partition prior in the processing
order to the processing target sub-partition, the motion prediction means
is further adapted to generate a motion vector predictor of the
processing target sub-partition, based on a motion vector of a

previously-processed partial region which belongs to either a domain

134




containing the processing target sub-partition or an other domain, the
domain and the other domain being partitioned by an extension line ofa
boundary between the processing target sub-partition and ther

sub-partition in the processing target partition.



CLAIMS

1. Animage predictive encoding device comprising:
region partition means adapted to partition an input image into a
plurality of regions;
prediction information estimation means adapted to
sub-partition a target region serving as an encoding target
partitioned by the region partition means into a first prediction
region and a second prediction region,
determine a prediction block partitioning type indicating a
number and region shapes of the prediction regions suitable for
the target region,
predict first and second motion information respectively for
acquiring a signal highly correlated with the first prediction
region and a signal highly correlated with the second prediction
region based on previously-reconstructed signals, and
obtain prediction information including:

the prediction block partitioning type,

the first motion information,

the second motion information,

a first merge identification information indicating whether
or not to utilize decoded motion information associated with
neighboring regions neighboring the first prediction region
for generating a predicted signal of the first prediction
region, and

a second merge identification information indicating
whether or not to utilize decoded motion information except
the first motion information from among the decoded
motion information associated with neighboring regions
neighboring the second prediction region for generating a
predicted signal of the second prediction region;

prediction information encoding means adapted to encode the
prediction information associated with the target region;

predicted signal generation means adapted to generate a predicted
signal of each of the first and second prediction regions based on the first
motion information and the second motion information;
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residual signal generation means adapted to generate a residual
signal based on a pixel signal and the predicted signal of each of the first
and second prediction regions;

residual signal encoding means adapted to encode the residual
signal generated by the residual signal generation means;

residual signal restoration means adapted to decode the encoded
residual signal to generate a reconstructed residual signal; and

recording means adapted to generate a restored pixel signal of the
target region based on the predicted signal and the reconstructed residual
signal and to store the restored pixel signal as the previously-reconstructed
signal.

2. An image predictive encoding method executed by an image
predictive encoding device, comprising:
a region partition step of partitioning an input image into a plurality
of regions;
a prediction information estimation step of
sub-partitioning a target region serving as an encoding target
partitioned by the region partition step into a first prediction
region and a second prediction region,
determining a prediction block partitioning type indicating a
number and region shapes of the prediction regions suitable for
the target region,
predicting first and second motion information respectively for
acquiring a signal highly correlated with the first prediction
region and a signal highly correlated with the second prediction
region based on previously-reconstructed signals, and
obtaining prediction information including:

the prediction block partitioning type,

the first motion information,

the second motion information,

a first merge identification information indicating whether
or not to utilize decoded motion information associated with
neighboring regions neighboring the first prediction region
for generating a predicted signal of the first prediction
region, and
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a second merge identification information indicating
whether or not to utilize decoded motion information except
the first motion information from among the decoded
motion information associated with neighboring regions
neighboring the second prediction region for generating a
predicted signal of the second prediction region;

a prediction information encoding step of encoding the prediction
information associated with the target region;

a predicted signal generation step of generating a predicted signal of
each of the first and second prediction regions based on the first motion
information and the second motion information;

a residual signal generation step of generating a residual signal
based on a pixel signal and the predicted signal of each of the first and
second prediction regions;

a residual signal encoding step of encoding the residual signal
generated by the residual signal generation step;

a residual signal restoration step of decoding the encoded residual
signal to generate a reconstructed residual signal; and

a recording step of generating a restored pixel signal of the target
region based on the predicted signal and the reconstructed residual signal
and of storing the restored pixel signal as the previously-reconstructed
signal.

3. An image predictive encoding program for causing a computer
to function as:
region partition means adapted to partition an input image into a
plurality of regions;
prediction information estimation means adapted to
sub-partition a target region serving as an encoding target
partitioned by the region partition means into a first prediction
region and a second prediction region,
determine a prediction block partitioning type indicating a
number and region shapes of the prediction regions suitable for
the target region,
predict first and second motion information respectively for
acquiring a signal highly correlated with the first prediction
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region and a signal highly correlated with the second prediction
region based on previously-reconstructed signals, and
obtain prediction information including:

the prediction block partitioning type,

the first motion information,

the second motion information,

a first merge identification information indicating whether
or not to utilize decoded motion information associated with
neighboring regions neighboring the first prediction region
for generating a predicted signal of the first prediction
region, and

a second merge identification information indicating
whether or not to utilize decoded motion information except
the first motion information from among the decoded
motion information associated with neighboring regions
neighboring the second prediction region for generating a
predicted signal of the second prediction region;

prediction information encoding means adapted to encode the
prediction information associated with the target region;

predicted signal generation means adapted to generate a predicted
signal of each of the first and second prediction regions based on the first
motion information and the second motion information;

residual signal generation means adapted to generate a residual
signal based on a pixel signal and the predicted signal of each of the first
and second prediction regions;

residual signal encoding means adapted to encode the residual
signal generated by the residual signal generation means;

residual signal restoration means adapted to decode the encoded
residual signal to generate a reconstructed residual signal; and

recording means adapted to generate a restored pixel signal of the
target region based on the predicted signal and the reconstructed residual
signal and to store the restored pixel signal as the previously-reconstructed
signal.

4. Animage predictive decoding device comprising:
data analysis means adapted to extract encoded data of prediction
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information to indicate a prediction method to be used in prediction of a
signal of a target region serving as a decoding target and encoded data of a
residual signal, from compressed image data obtained by partitioning an
image into a plurality of regions and encoding image data of the regions;
prediction information decoding means adapted to restore motion
information based on the encoded data of prediction information,
wherein the prediction information decoding means restores a
prediction block partitioning type indicating a number of
prediction regions obtained by sub-partitioning the target region,
based on the encoded data of prediction information,
wherein, when the prediction block partitioning type indicates
that the target region includes a first prediction region and a
second prediction region, the prediction information decoding
means further decodes the encoded data of prediction
information to restore a first merge identification information
indicating whether or not to utilize decoded motion information
associated with neighboring regions neighboring the first
prediction region for generating a predicted signal of the first
prediction region,
wherein, when the first merge identification information
indicates not to utilize the decoded motion information, the
prediction information decoding means further decodes the
encoded data of prediction information to restore a first motion
information utilized for generating the predicted signal of the
first prediction region,
wherein, when the first merge identification information
indicates to utilize the decoded motion information, the
prediction information decoding means further decodes the
encoded data of prediction information to restore a first selection
information identifying the first motion information utilized for
generating the predicted signal of the first prediction region
based on the decoded motion information associated with
neighboring regions neighboring the first prediction region and to
restore the first motion information based on the first selection
information,
wherein, the prediction information decoding means further
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decodes the encoded data of prediction information to restore a
second merge identification information indicating whether or
not to utilize decoded motion information associated with
neighboring regions neighboring the second prediction region for
generating a predicted signal of the second prediction region,
wherein, when the second merge identification information
indicates not to utilize the decoded motion information, the
prediction information decoding means further decodes the
encoded data of prediction information to restore a second
motion information utilized for generating the predicted
signal of the second prediction region, and
wherein, when the second merge identification information
indicates to utilize the decoded motion information, the
prediction information decoding means further decodes the
encoded data of prediction information to restore a second
selection information identifying the second motion
information utilized for generating the predicted signal of the
second prediction region based on candidate for the decoded
motion information except the first motion information from
among the decoded motion information associated with
neighboring regions neighboring the second prediction region
and to restore the second motion information based on the
second selection information;
storing means adapted to store motion information included in
restored prediction information;
predicted signal generation means adapted to generate a predicted
signal of each of the first and second prediction regions in the target region
based on the restored first motion information and the restored second
motion information;
residual signal restoration means adapted to restore a reconstructed
residual signal of the target region based on the encoded data of the
residual signal; and
recording means adapted to generate a restored pixel signal of the
target region based on the predicted signal and the reconstructed residual
signal and to store the restored pixel signal as the previously-reconstructed
signal.

3
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5. An image predictive decoding method executed by an image
predictive decoding device, comprising:

a data analysis step of extracting encoded data of prediction
information to indicate a prediction method to be used in prediction of a
signal of a target region serving as a decoding target and encoded data of a
residual signal, from compressed image data obtained by partitioning an
image into a plurality of regions and encoding image data of the regions;

a prediction information decoding step of restoring motion
information based on the encoded data of prediction information,

wherein the 1mage predictive decoding device restores a
prediction block partitioning type indicating a number of
prediction regions obtained by sub-partitioning the target region,
based on the encoded data of prediction information,

wherein, when the prediction block partitioning type indicates
that the target region includes a first prediction region and a
second prediction region, the image predictive decoding device
further decodes the encoded data of prediction information to
restore a first merge identification information indicating whether
or not to utilize decoded motion information associated with
neighboring regions neighboring the first prediction region for
generating a predicted signal of the first prediction region,

wherein, when the first merge identification information
indicates not to utilize the decoded motion information, the
image predictive decoding device further decodes the encoded
data of prediction information to restore a first motion
information utilized for generating the predicted signal of the
first prediction region,

wherein, when the first merge identification information
indicates to utilize the decoded motion information, the image
predictive decoding device further decodes the encoded data of
prediction information to restore a first selection information
identifying the first motion information utilized for generating
the predicted signal of the first prediction region based on the
decoded motion information associated with neighboring regions
neighboring the first prediction region and to restore the first
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motion information based on the first selection information,
wherein, the image predictive decoding device further decodes
the encoded data of prediction information to restore a second
merge identification information indicating whether or not to
utilize decoded motion information associated with neighboring
regions neighboring the second prediction region for generating a
predicted signal of the second prediction region,
wherein, when the second merge identification information
indicates not to utilize the decoded motion information, the
image predictive decoding device further decodes the
encoded data of prediction information to restore a second
motion information utilized for generating the predicted
signal of the second prediction region, and
wherein, when the second merge identification information
indicates to utilize the decoded motion information, the
image predictive decoding device further decodes the
encoded data of prediction information to restore a second
selection information identifying the second motion
information utilized for generating the predicted signal of the
second prediction region based on candidate for the decoded
motion information except the first motion information from
among the decoded motion information associated with
neighboring regions neighboring the second prediction region,
and to restore the second motion information based on the
second selection information;

a storing step of storing motion information included in restored
prediction information;

a predicted signal generation step of generating a predicted signal of
each of the first and second prediction regions in the target region based on
the restored first motion information and the restored second motion
information;

a residual signal restoration step of restoring a reconstructed
residual signal of the target region based on the encoded data of the
residual signal; and

a recording step of generating a restored pixel signal of the target
region based on the predicted signal and the reconstructed residual signal
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and to store the restored pixel signal as the previously-reconstructed signal.

6. An image predictive decoding program for causing a computer
to function as:
data analysis means adapted to extract encoded data of prediction
information to indicate a prediction method to be used in prediction of a
signal of a target region serving as a decoding target and encoded data of a
residual signal, from compressed image data obtained by partitioning an
image into a plurality of regions and encoding image data of the regions;
prediction information decoding means adapted to restore motion
information based on the encoded data of prediction information,
wherein the prediction information decoding means restores a
prediction block partitioning type indicating a number of
prediction regions obtained by sub-partitioning the target region,
based on the encoded data of prediction information,
wherein, when the prediction block partitioning type indicates
that the target region includes a first prediction region and a
second prediction region, the prediction information decoding
means further decodes the encoded data of prediction
information to restore a first merge identification information
indicating whether or not to utilize decoded motion information
associated with neighboring regions neighboring the first
prediction region for generating a predicted signal of the first
prediction region,
wherein, when the first merge identification information
indicates not to utilize the decoded motion information, the
prediction information decoding means further decodes the
encoded data of prediction information to restore a first motion
information utilized for generating the predicted signal of the
first prediction region,
wherein, when the first merge identification information
indicates to utilize the decoded motion information, the
prediction information decoding means further decodes the
encoded data of prediction information to restore a first selection
information identifying the first motion information utilized for
generating the predicted signal of the first prediction region
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based on the decoded motion information associated with
neighboring regions neighboring the first prediction region and to
restore the first motion information based on the first selection
information,
wherein, the prediction information decoding means further
decodes the encoded data of prediction information to restore a
second merge identification information indicating whether or
not to utilize decoded motion information associated with
neighboring regions neighboring the second prediction region for
generating a predicted signal of the second prediction region,
wherein, when the second merge identification information
indicates not to utilize the decoded motion information, the
prediction information decoding means further decodes the
encoded data of prediction information to restore a second
motion information utilized for generating the predicted
signal of the second prediction region, and
wherein, when the second merge identification information
indicates to utilize the decoded motion information, the
prediction information decoding means further decodes the
encoded data of prediction information to restore a second
selection information identifying the second motion
information utilized for generating the predicted signal of the
second prediction region based on candidate for the decoded
motion information except the first motion information from
among the decoded motion information associated with
neighboring regions neighboring the second prediction region,
and to restore the second motion information based on the
second selection information;
storing means adapted to store motion information included in
restored prediction information;
predicted signal generation means adapted to generate a predicted
signal of each of the first and second prediction regions in the target region
based on the restored first motion information and the restored second
motion information;
residual signal restoration means adapted to restore a reconstructed
residual signal of the target region based on the encoded data of the
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residual signal; and

recording means adapted to generate a restored pixel signal of the
target region based on the predicted signal and the reconstructed residual
signal and to store the restored pixel signal as the previously-reconstructed
signal.
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