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DESCRIPTION
ENCODING DEVICE, DECODING DEVICE, ENCODING METHOD, AND
DECODING METHOD

Field

[0001] An embodiment of the present invention relates to
an encoding method and a decoding method.

Background

[0002] In recent years, a method of encoding an image
with markedly improved coding efficiency is recommended as
ITU-T REC. H.264 and ISO/IEC 14496-10 (hereinafter,
referred to ag “H.264") in cooperation of ITU-T
(International Telecommunication Union Telecommunication
Standardization Sector) and ISO (International Organization
for Standardization)/ IEC (International Electrotechnical
Commission) .

[0003] In H.264, an inter-prediction coding system is
disclosed in which redundancy in the time direction is
eliminated to achieve high coding efficiency by making a
motion compensation prediction of fractional precision
using a coded image as a reference image.

[0004] In addition, a system is proposed in which a
moving image including a fading or dissolving effect is
encoded with efficiency higher than that of an inter-
prediction coding system according to ISO/IEC MPEG (Moving
Picture Experts Group)-1, 2, 4. In this system, a motion
compensation prediction of fractional precision is made for
an input moving image having luminance and two color
differences as frames for predicting a change in the
brightness in the time direction. Then, by using an index
representing a combination of a reference image, a
weighting factor for each luminance and two color
differences, and an offset for each luminance and two color
differences, a predicted image is multiplied by the
weighting factor, and the offset is added thereto.
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Patent Literature

[0005] Patent Literature 1: Japanese Laid-open Patent
Publication No. 2004-7377

Summary

Technical Problem

[0006] However, in the technology of the related art as
described above, in a bidirectional prediction slice in
which bi-directional predictions can be selected, when
weighted motion compensation is performed using two indices
having the same reference image but having different
reference image numbers different from each other, there
are cases where an index having the same value is encoded
twice, and accordingly, there are cases where the coding
efficiency decreases. An object of the present invention
is to provide an encoding method and a decoding method
capable of improving the coding efficiency.

Solution to Problem

[0007] An encoding devicemethoed according to an
embodiment includes an index setting unitgemersting-step
and an encoding unitstep. The index setting unitgenerating

step generates a common index in which reference

'_.l.

ndicesanumbers of one or more reference images included in

a first index and numbers—ef-eone—or-more—reference—images
inetuded—in—a second index are sorted in a combination so

as not to include a same reference image in accordance with

a predetermined scanning order. The first index is——set—teo

representing a combination ofimeluding the one or more

reference images referred to by a first reference image.

s

The second index is—set—+te—representing a combination

ofineluding the one or more reference images referred to by

a second reference image. The-numbers—ef—the—referene
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seanned—in—apredetermined—order——The encoding unitstep

encodes the common index.
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CLAIMS

1. An encoding devicemetheod comprising—the—steps—of:

an index setting unit configured to generateing a

common index in which reference indicespumbers of one or

more reference images included in a first index and aumbers
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in—a second index

are sorted in a combination so as not to include a same

reference image in accordance with a predetermined scanning

order, the first index being-set—te—representing a
combination ofimeluding the one or more reference images

referred to by a first reference image, the second index

being—set—to—representing a combination ofineluding the one

or more reference images referred to by a second reference
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an encoding unit configured to encode the common index.

2. The deviceenecodingmethod according to claim 1,

wherein

each—of-the first index and the second index includes
one or more weighting factors,

the deviceenceoding-method further comprisinges—the

steps—ofs
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a predicted image generating unit configured to

generate a predicted image of a target block by multiplying
motion compensated predicted values by weighting factors of
the first reference image and the second reference image,

the motion compensated predicted values being obtained
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a quantization unit configured to generateing a

guantization transformation coefficient of the target block

based on the input image and the predicted image, and

the step—of-encoding unitthe-—commen—index—ineclud

{5

further encodesing the quantization transformation

coefficient and the motion vectors.

3. The deviceenceoding-method according to claim 2,

wherein

cach—of-the first index and the second index includes
one oxr more offsets, and

the step—eof-generatingthe—predicted image ineludesy
te—generatinge unit generatesthe-predicted—image—of—the
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making—a motion compensated predicted valuesien
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multipliesying the motion compensated predicted
valuesimages by the weighting factors of the first
reference image and the second reference image, and

addsing offsets corresponding toef the first

reference image and the second reference image to generate

the predicted image of the target blockresuttant—values.

4, The deviceenceoding-method according to claim 23,
wherein the step—eof-encoding unitthe—common—index—includes
encodesing high-level information and low-level information

as mutually-different units, the high-level information

eing-made—up—of—infermation—including the common index in

units of one or more pictures, the low-level information

includingbeing—made—up—ef the quantization transformation

coefficient and the motion vectors andte referring to an

identification number of the high-level information.
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5. The deviceenceding methed according to claim 4,

wherein the common index includes information of a maximum

number of allowed reference images and the number of

reference images maintained by a unit structure higher than

the picture.

6. The deviceenceoding-methed according to c

wherein

laim 1,

the predicted imagestep—ef generating unitthe—common

index—ineludes replacesing a reference image
same as the reference image included in the £

of the one or more reference images included

that is the

irst index out

in the second

index with reference information for referring to the

reference image included in the first index,

and

the step—ef-encoding unitthe—common—index—includes

encodesing the first index and the second index after being

replaced with the reference information.
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7+6. A decoding devicemethed comprising—the—steps—ef:

an decoding unit configured to decodeing encoded data

and generateing a common index in which reference

indicesnumbers of one or more reference images included in

a first index and numbers—of-one—or more—referenceimages
ineluded—in—a second index are sorted in a combination so

as not to include a same reference image in accordance with

an index setting unit configured to generateing the

first index and the second index from the generated common

index.

81+%. The devicedecoding-method according to claim 736,
wherein

eaeh—of-the first index and the second index includes
one or more weighting factors, and

the step—of—decoding unitthe-encoded-data—inecludes
generatesing a quantization transformation coefficient and
motion vectors by decoding the encoded data,

the devicedecoding-methed further comprisinges—the

steps—ofr
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a predicted image generating unit configured to

generateing a predicted image of a target block by
multiplying motion compensated predicted values by
weighting factors of a first reference image and a second

5 reference image, the motion compensated predicted values

being obtained based on the—first—reference—image—and—the
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10 | and—based—on-motion vectors—eeorresponding-respectively—teo

an addition unit configured to generateimg an

output image using the decoded image and the predicted

15 image.

9+2. The devicedecoding—method according to claim 8%%,
wherein
ecach -of-the first index and the second index includes

20 one or more offsets, and

the-gtep—of-generating-the predicted image generating
unitineludes—te generates—thepredicted—imayg f—Ehe
[ IRT S N I, |
A A [NV ML N §
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& nee—image,
multipliesying the motion compensated predicted
valuesimages by the weighting factors of the first

reference image and the second reference image, and

addsing offsets corresponding toef the first

reference image and the second reference image, to generate

the predicted image of the target blockresultant—vatues.

1033, The devicedeeodingmetheod according to claim 732,

wherein the step—of-decoding unitth neoded—data—includes

decodesing high-level information and low-level information

as mutually-different units, the high-level information

b
o

de—up—ofinfermation—including the common index in

4 gy ey B
E=F ¥ 4T manitiey

units of one or more pictures, the low-level information

includingbeing—made—up—of the quantization transformation
coefficient and the motion vectors andte referring to an

identification number of the high-level information.
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1134 The devicedecoding—method according to claim 1043,
wherein the common index includes information of a maximum
number of allowed reference images and the number of
reference images maintained by a unit structure higher than

the picture.

12%5. The devicedeeoding—methed according to claim 7%6,

wherein

the step—of-decoding unitthe—encoded—data—ineludes

decodesing the encoded data and generating the first index
that represents a combination including one or more
reference images referred to by a first reference image and
the second index in which a reference image that is the
same as the reference image included in the first index out
of the one or more reference images is replaced with
reference information for referring to the reference image
included in the first index, and

the index setting unitstep—eof generatesimg the first

index and the second index andimeludes replacesing the
reference information of the second index with the

reference image included in the first index.

13. An encoding method comprising:
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generating a common index in which reference indices

of one or more reference images included in a first index

and a second index are sorted in a combination so as not to

include a same reference image in accordance with a

predetermined scanning order, the first index representing

a combination of the one or more reference images referred

to by a first reference image, the second index

representing a combination of the one or more reference

images referred to by a second reference image; and

encoding the common index.

14. A decoding method comprising:

decoding encoded data and generating a common index in

which reference indices of one or more reference images

included in a first index and a second index are sorted in

a combination so as not to include a same reference image

in accordance with a predetermined scanning order; and

generating the first index and the second index from

the generated common index.
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