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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 as “H.264”) in cooperation of ITU-T
(International Telecommunication Union Telecommunication
Standardization Sector) and ISO (International Organization
for Standardization)/ IEC (International Electrotechnical
Commigsion) .

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

Summary

Technical Problem

[0006] However, in the conventional technology as
described above, since the index is coded with being
maintained as direct values, the coding efficiency 1is
reduced. An object to be solved by 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 devicemethed according to an
embodiment includes an index setting unitstep, an index
reconfiguring unitprediebtieon—step, and an entropy encoding
unitstep. The index setting unitstep sets an index that
represents information of a reference image and a weighting

factor. The index reconfiguring unitpredietion-step
predicts se—that—a reference value of the weighting factor,

wherein the reference value indicates a factor to be sget
ifwhen a difference of pixel value change-between at—teast
one reference image and a target image to be encoded is

less than or equal to a specific reference—or—tess—is
derived-as—a—predickted—value. The entropy encoding
unitstep encodes a difference value between the weighting
factor and the referenceprediected value.

Brief Description of Drawings

[0008] FIG. 1 is a block diagram that illustrates an
example of an encoding device according to a first

embodiment .

FIG. 2 1s an explanatory diagram that illustrates an
example of a predicted coding sequence for a pixel block
according to the first embodiment.

FIG. 3A 1s a diagram that illustrates an example of
the block size of a coding tree block according to the
first embodiment.
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CLATIMS

1. An encoding devicemetheod comprising—tkhe-—steps—eof:

an index setting unit configured to set an index that

represents information of a reference image and a weighting
factor;

an index reconfiguring unit configured to predicting

se—that a reference value of the weighting factor, wherein

the reference value indicates a factor to be set ifwhen a

difference of pixel value ehange-between at—teast—one

reference image and a target image to be encoded is less

than or equal to a specific xreference—or—ltess—is—derived

)
63}

a—-predieted-value; and

an entropy encoding unit configured to encode a

difference value between the weighting factor and the

referenceprediected value.

2. The deviceenceoding-—methed according to claim 1,
wherein

the index represents a combination including the
weighting factor and fixed point precision of the weighting
factor, and

the index reconfiguring unitstep—ef-predieting

ineludes derivesing,—as—the-predicted-—wvalyger the reference

value of the weighting factor whes—&

P
]
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ehange—frem—the—target—image—-based on the fixed point

precision.

3. The deviceenceding—method according to claim 12,

further comprisingwherein
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a predicted image -—generating unit configured to

generate a predicted image of a target

block by multiplying

a metiop-—eompensated-predicted value by the weighting
factor, the metion-compensated-predicted value being

aR-+ApuE—irage—is—divided-and based on

a quantization unit configured to

a motlion vector; and

—generateing a

quantization transformation coefficient

of the target block

baged—eoa—the—iaput—image-—and-the-predicted—image,

whereinand

the entropystep—ef encoding unitthe-di-fference—valtue

inetudes further encodesing the quantization transformation

coefficient and the motion vector.

4, The deviceeneoding-metheod according to claim 3,

wherein
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the index further includes an offset, and

the step—eof-generating-the-predicted image generating

unitineludess—te generates athe predicted image of athe

target blocks

multiplying athe-generated-motion—compensated

predicted valuedmage by the weighting factors+ and

o doded 321 e roaradocom
S A 0wy wy O Ea [ poey A

predieted—image—by—the-weighting-fFactors and

adding the offset, the predicted value being compensated

based on the motion vectorte—a—resuttant—valye.

5. The deviceenceding-method according to claim 14,
wherein

the index includes a weighting factor of luminance,
first fixed point precision of the weighting factor of the
luminance, a weighting factor of a color difference, and
second fixed point precision of the weighting factor of the

color difference,

67



10

15

20

the index reconfiguring unitstep-ef-prediebing

inedudes derivesing,—as—the—predicted—valuer a first
difference value between the first fixed point precision
and the second fixed point precision, and

the entropystep—ef encoding unitthe-—difference—value
inedudes encodesing a second difference value between one
of the first fixed point precision and the second fixed

point precision and the first differencepredieted value.

6. The deviceenceding-metheod according to claim 14,
wherein
the index includes a weighting factor of a color

difference and an offset of the color difference,

the index reconfiguring unit step—ef-predieting

Freludes

multipliesying a median value of a maximal

brightness value of the color difference by the weighting

factor of the color difference,+ and

derivesing—as—the—predicted—value, a value
acquired by subtraction of the median value of the color
difference, and

the entropystep—eof encoding unitthe-di-fference—value
ineludes encodesing a difference value between the offset

of the color difference and the derivedpredieted value.
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79. A decoding devicemethed comprising—the—steps—eof:

an index reconfiguring unit configured to predicting

se—that—a reference value of a weighting factor, wherein

the reference value indicates a factor to be set ifwhen a

difference of pixel value change-between at-least-one

reference image and a target image to be encoded is less

than or equal to a specific referenece—or—legs—is—derived-as

a—predicted-value;

an entropy decoding unit configured to decode the

weighting factor by adding a difference value acquired by
decoding encoded data and the referencepredicted value; and

an index setting unit configured to set an index that

represents information of the reference image and the

decoded weighting factor.

848. The devicedeeceding-methed according to claim 79,

wherein
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the index reconfiguring unitstep—of-predicting

inetudes derivesing,—as—the-predieted—ratuer the reference
value of the weighting factor when-there—isg-—no-—pixel—alae
charnge—from—the—target—image-based on fixed point precision
of the weighting factor, and

the index represents a combination including the
weighting factor and the fixed point precision of the

weighting factor.

943. The devicedecoding—methoed according to claim 748,
wherein

+0n Samelase
Lo e 4 [ % B B W e W)

the entropystep—ef decoding unit furtherthe-weighting

factor—includes decodesing athe quantization transformation
coefficient and athe motion vector by decoding the encoded
data,

the devicedecoding—method further comprisinges—the
steps—afr

a predicted image generating unit configured to

generate a predicted image of a target block by multiplying
a motien—compensated-predicted value by the weighting

factor, the metion—compensated-predicted value being
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a-decoded—image-based-on—the—guantization—trancsfeormation
eeefficiont—isg-divided—and based on the motion vector; and

an addition unit configured to generateiwng an

output image based on athe decoded image and the predicted

image.

1042 The devicedecoding—methed according to claim 944,
wherein

the index further includes an offset, and

the predicted imagestep—eof generating unitthe

predicted—image—ineludes—to generates athe predicted image

of athe target blocks

reference—image—referred—to—by—-the—target-block—out—of-the
pruraltibty-eofblocks—into-whi-ch-the-decoded—image—ia—divided
and-based-on—the-motion-vectors

multiplying athe—generasted-motion—compensakted
predicted valueimaege by the weighting factor+ and

adding the offset, the predictedte—a—resultant
value being compensated based on the motion vector.
1143 The devicedeceding—method according to claim 742,
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the index reconfiguring unitstep—eof-predicting

inetudes derivesing—as—thepredicted—valuer a first
difference value between first fixed point precision of the
welghting factor of luminance and second fixed point

precision of the weighting factor of a color difference,

and

the entropystep—ef decoding unitthe—weighting-facter
dnetudes
addsing a second difference value of one of the
first fixed point precision and the second fixed point
precision acquired by decoding the encoded data and the

first differencepredieted value,+ and

decodesing one of the first fixed point precision
and the second fixed point precision, and
the index includes the weighting factor of the
luminance, the first fixed point precision, the weighting

factor of the color difference, and the second fixed point

precision.

1234. The devicedecoding-—methed according to claim 742,

wherein
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multipliesying a median value of a maximal
brightness value of the color difference by the weighting
factor of the color difference,+ and
derivesingr—as—the—predicted—valuer a value
acquired by subtraction of the median value of the color
difference,
the entropystep—ef decoding unitthe—weighting-factor
inetudes
addsing a difference value of the offset of the
color difference acquired by decoding the encoded data and
the predieted-—value,+ and
decodesing the offset of the color difference,
and
the index includes the weighting factor of the color

difference and the offset of the color difference.

13. An encoding method comprising:

setting an index that represents information of a

reference image and a weighting factor;

predicting a reference value of the weighting factor,

wherein the reference value indicates a factor to be set if

a difference of pixel value between a reference image and a

target image to be encoded is less than or equal to a

specific value; and
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