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(57) A normal frame rate of image data and a high
frame rate of image data are favorably transported.

A base stream including, as an access unit, encoded
image data per picture in a base frame rate of image data
acquired by performing blending processing in units of
temporally successive two pictures in the high frame rate

of image data, is acquired and additionally an enhanced
stream including, as an access unit, encoded image data
per picture in the high frame rate of image data, is ac-
quired. A container in a predetermined format is trans-
mitted, the container including the base stream and the
enhanced stream.
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Description

TECHNICAL FIELD

[0001] The present technology relates to a transmis-
sion device, a transmission method, a reception device,
and a reception method, and more specifically, relates
to, for example, a transmission device that transmits a
high frame rate of moving image data.

BACKGROUND ART

[0002] Recently, a camera that performs high-frame-
rate shooting with a high-speed frame shutter, has been
known. For example, a normal frame rate is, for example,
60 fps or 50 fps, whereas a high frame rate is a frame
rate several times, tens of times, or furthermore, hun-
dreds of times as high as the normal frame rate.
[0003] In a case where a high frame rate of service is
performed, it is considered that moving image data cam-
era-shot by a high-speed frame shutter is converted into
a moving image sequence having a frequency lower than
that of the moving image data, so as to be transmitted.
However, images by the high-speed frame shutter have
effect on improvement of motion blur and achievement
of image quality having high sharpness, but have a factor
of causing a problem in image quality to the conventional
frame interpolation technology on the reception and re-
production side.
[0004] Frame interpolation using the images having
high sharpness, shot by the high-speed frame shutter,
increases the difference between a case where motion
vector searching adapts and a case where the motion
vector searching does not adapt. Therefore, the differ-
ence between the two, is displayed as conspicuous im-
age quality degradation. High load computing is required
in order to the precision of the motion vector searching
in the frame interpolation, but has influence on receiver
costs.
[0005] The present applicant has previously proposed
the technology of converting the material of images shot
by a high-speed frame shutter, to cause a conventional
receiver that performs a normal frame rate of decoding,
to display with image quality at a certain level or more
(refer to Patent Document 1).

CITATION LIST

PATENT DOCUMENT

[0006] Patent Document 1: WO 2015/076277

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0007] An object of the present technology is to favo-
rably transport a normal frame rate of image data and a

high frame rate of image data.

SOLUTIONS TO PROBLEMS

[0008] According to a concept of the present technol-
ogy, a transmission device includes:

an image encoding unit configured to acquire a base
stream including, as an access unit, encoded image
data per picture in a base frame rate of image data
acquired by performing blending processing in units
of temporally successive two pictures in a high frame
rate of image data, the image encoding unit being
configured to acquire an enhanced stream including,
as an access unit, encoded image data per picture
in the high frame rate of image data; and
a transmission unit configured to transmit a container
in a predetermined format, the container including
the base stream and the enhanced stream.

[0009] According to the present technology, the image
encoding unit acquires the base stream and the en-
hanced stream. The base stream is acquired by perform-
ing encoding processing to the base frame rate of image
data acquired by the performance of the blending
processing in the units of temporally successive two pic-
tures in the high frame rate of image data. The enhanced
stream is acquired by performing encoding processing
to the high frame rate of image data. The transmission
unit transmits the container in the predetermined format,
the container including the base stream and the en-
hanced stream.
[0010] According to the present technology in this man-
ner, the base stream including the base frame rate of
image data acquired by the performance of the blending
processing in the units of temporally successive two pic-
tures in the high frame rate of image data, is transmitted.
Therefore, a receiver having a decode capability proc-
essable to the base frame rate of image data, processes
the base stream so as to acquire the base frame rate of
image data, so that smooth images can be displayed as
a moving image and additionally frame interpolation
processing by low load computing in display processing
can avoid causing a problem in image quality.
[0011] In addition, according to the present technolo-
gy, the enhanced stream including the high frame rate
of image data is transmitted. Therefore, a receiver having
a decode capability processable to the high frame rate
of image data, processes the enhanced stream so as to
acquire the high frame rate of image data, so that image
display in the high frame rate can be favorably performed.
[0012] Note that, according to the present technology,
for example, the image encoding unit may perform pre-
diction encoding processing for the base frame rate of
image data, to the base frame rate of image data, so as
to acquire the base stream. Additionally, the image en-
coding unit may perform, with high frame rate of image
data, processing inverse to the blending processing, to
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the base frame rate of image data, so as to acquire image
data as after-blend-compensation image data, the image
data including, when the high frame rate of image data
includes image data of one-side pictures in the units of
temporally successive two pictures, image data of the
other-side pictures. Then, the image encoding unit may
perform prediction encoding processing with the after-
blend-compensation image data, to the high frame rate
of image data, so as to acquire the enhanced stream. In
this case, since the after-blend-compensation image da-
ta is made as reference image data in prediction encoding
of the high frame rate of image data, a predicted residual
can be reduced.
[0013] In this case, for example, the image encoding
unit may acquire, per predicted block in the high frame
rate of image data, image data over a range of more than
the predicted block, as the after-blend-compensation im-
age data. With this arrangement, even in a case where
the after-blend-compensation image data is made as the
reference image data, motion compensation can be fa-
vorably performed.
[0014] In addition, according to the present technolo-
gy, for example, an information inserting unit may be fur-
ther provided, the information inserting unit configured
to insert blending ratio information in the blending
processing, into a layer of the enhanced stream. In this
case, for example, the base stream and the enhanced
stream may each have a NAL unit structure, and the in-
formation inserting unit may insert a SEI NAL unit having
the blending ratio information, into the enhanced stream
or may insert the blending ratio information into a PPS
NAL unit of the enhanced stream. Inserting the blending
ratio information into the layer of the enhanced stream
in this manner, can easily and appropriately perform the
processing inverse to the blending processing, with the
blending ratio information, for example, on the reception
side.
[0015] In addition, according to the present technolo-
gy, for example, an information inserting unit may be fur-
ther provided, the information inserting unit configured
to insert, into each access unit of the enhanced stream,
phase information indicating to which of the temporally
successive two pictures the access unit corresponds. In-
serting the phase information into each access unit of
the enhanced stream in this manner, can easily and ap-
propriately perform the processing inverse to the blend-
ing processing, with the phase information, for example,
on the reception side.
[0016] In addition, according to the present technolo-
gy, for example, an information inserting unit may be fur-
ther provided, the information inserting unit configured
to insert, into a layer of the container, identification infor-
mation indicating that the image data included in the base
stream includes the image data acquired by the perform-
ance of the blending processing. In this case, on the re-
ception side, it can be easily recognized that the image
data included in the base stream includes the image data
acquired by the performance of the blending processing,

from the identification information.
[0017] In addition, according to a different concept of
the present technology, a reception device includes:

a reception unit configured to receive a container in
a predetermined format, the container including a
base stream and an enhanced stream, the base
stream being acquired by performing prediction en-
coding processing for a base frame rate of image
data, to the base frame rate of image data acquired
by performing blending processing in units of tem-
porally successive two pictures in a high frame rate
of image, the enhanced stream being acquired by
performing prediction encoding processing with af-
ter-blend-compensation image data, to the high
frame rate of image data, the after-blend-compen-
sation image data being acquired by performing, with
the high frame rate of image data, processing inverse
to the blending processing, to the base frame rate
of image data, the after-blend-compensation image
data including, when the high frame rate of image
data includes image data of one-side pictures in the
units of temporally successive two pictures, image
data of the other-side pictures; and
a processing unit configured to process only the base
stream so as to acquire the base frame rate of image
data or both of the base stream and the enhanced
stream so as to acquire the high frame rate of image
data,
in which when performing decoding processing to
the enhanced stream, the processing unit performs,
with the high frame rate of enhanced frame image
data acquired by the processing of the enhanced
stream, the processing inverse to the blending
processing, to the base frame rate of image data
acquired by the processing of the base stream, so
as to acquire the after-blend-compensation image
data including, when the high frame rate of image
data includes the image data of the one-side pictures
in the units of temporally successive two pictures,
the image data of the other-side pictures, the
processing unit configured to use the after-blend-
compensation image data as reference image data.

[0018] According to the present technology, the recep-
tion unit receives the container in the predetermined for-
mat, the container including the base stream and the en-
hanced stream. The base stream is acquired by the per-
formance of the prediction encoding processing for the
base frame rate of image data, to the base frame rate of
image data acquired by the performance of the blending
processing in the units of temporally successive two pic-
tures in the high frame rate of image data.
[0019] In addition, the enhanced stream is acquired by
the performance of the prediction encoding processing
with the after-blend-compensation image data, to the
high frame rate of image data, the after-blend-compen-
sation image data being acquired by the performance of
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the processing inverse to the blending processing, with
high frame rate of image data, to the base frame rate of
image data, the after-blend-compensation image data in-
cluding, when the high frame rate of image data includes
the image data of the one-side pictures in the units of
temporally successive two pictures, the image data of
the other-side pictures.
[0020] The processing unit processes only the base
stream so as to acquire the base frame rate of image
data or both of the base stream and the enhanced stream
so as to acquire the high frame rate of image data.
[0021] When performing the decoding processing to
the enhanced stream, the processing unit performs, with
the high frame rate of enhanced frame image data ac-
quired by the processing of the enhanced stream, the
processing inverse to the blending processing, to the
base frame rate of image data acquired by the processing
of the base stream, so as to acquire the after-blend-com-
pensation image data including, when the high frame rate
of image data includes the image data of the one-side
pictures in the units of temporally successive two pic-
tures, the image data of the other-side pictures, the
processing unit configured to use the after-blend-com-
pensation image data as the reference image data.
[0022] According to the present technology in this man-
ner, the after-blend-compensation image data is used as
the reference image data when the decoding processing
is performed to the enhanced stream. Therefore, the de-
coding processing can be correctly performed to the en-
hanced stream so that the high frame rate of enhanced
frame image data can be favorably acquired.
[0023] Note that, according to the present technology,
for example, a layer of the enhanced stream may include
blending ratio information in the blending processing, in-
serted, and the processing unit may use the blending
ratio information in performing the processing inverse to
the blending processing. Performing the processing in-
verse to the blending processing with the blending ratio
information inserted into the layer of the enhanced
stream in this manner, can easily and appropriately per-
form the processing.
[0024] In addition, according to the present technolo-
gy, for example, each access unit of the enhanced stream
may include phase information indicating to which of the
temporally successive two pictures the access unit cor-
responds, and the processing unit may use the phase
information in performing the processing inverse to the
blending processing. Performing the processing inverse
to the blending processing with the phase information
inserted into each access unit of the enhanced stream
in this manner, can easily and appropriately perform the
processing.
[0025] In addition, according to a different concept of
the present technology, a reception device includes: a
reception unit configured to receive a container in a pre-
determined format, the container including a base stream
and an enhanced stream, the base stream being ac-
quired by performing encoding processing to a base

frame rate of image data acquired by performing blending
processing in units of temporally successive two pictures
in a high frame rate of image data, the enhanced stream
being acquired by performing encoding processing to the
high frame rate of image data; and a processing unit con-
figured to process only the base stream so as to acquire
the base frame rate of image data or both of the base
stream and the enhanced stream so as to acquire the
high frame rate of image data.
[0026] According to the present technology, the recep-
tion unit receives the container in the predetermined for-
mat, the container including the base stream and the en-
hanced stream. The base stream is acquired by perform-
ing encoding processing to the base frame rate of image
data acquired by the performance of the blending
processing in the units of temporally successive two pic-
tures in the high frame rate of image data. The enhanced
stream is acquired by performing encoding processing
to the high frame rate of image data.
[0027] The processing unit processes only the base
stream so as to acquire the base frame rate of image
data or both of the base stream and the enhanced stream
so as to acquire the high frame rate of image data.
[0028] According to the present technology in this man-
ner, only the base stream is processed so that the base
frame rate of image data is acquired. Therefore, a receiv-
er having a decode capability processable to the base
frame rate of image data, processes the base stream so
as to acquire the base frame rate of image data, so that
smooth images can be displayed as a moving image and
additionally frame interpolation processing by low load
computing in display processing can avoid causing a
problem in image quality.
[0029] In addition, according to the present technolo-
gy, both of the base stream and the enhanced stream
are processed so that the high frame rate of image data
is acquired. Therefore, a receiver having a decode ca-
pability processable to the high frame rate (high frame
rate) of image data, processes the enhanced stream so
as to acquire the high frame rate of image data, so that
image display in the high frame rate can be favorably
performed.

EFFECTS OF THE INVENTION

[0030] According to the present technology, the normal
frame rate (the base frame rate) of image data and the
high frame rate of image data can be favorably transport-
ed. Note that, the effects described here are not neces-
sarily limited, and any of the effects described in the
present disclosure may be provided.

BRIEF DESCRIPTION OF DRAWINGS

[0031]

Fig. 1 is a block diagram of an exemplary configura-
tion of a transmission and reception system accord-
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ing to an embodiment.
Fig. 2 is a diagram of exemplary conversion process-
ing of a frame rate.
Fig. 3 is a diagram of an overview of processing in
a transmission device and a reception device.
Fig. 4 is a block diagram of an exemplary configura-
tion of the transmission device.
Fig. 5 is a block diagram of an exemplary configura-
tion of a preprocessor.
Fig. 6 is a diagram of an exemplary relationship be-
tween input data (image data P) and output data (im-
age data Qb and image data Qe) of the preprocessor.
Fig. 7 is a diagram illustrating the sequences of a
base frame rate of image data Qb (60 fps) and a high
frame rate of image data Qe (120 fps) to be input
into an encoder, and the sequences of encoded pic-
tures in the encoder.
Fig. 8 is a diagram illustrating exemplary layer con-
figurations and exemplary predictions.
Fig. 9 is a block diagram of an exemplary configura-
tion of an encoding processing part of the encoder
(a base layer and one enhanced layer).
Fig. 10 is a block diagram of an exemplary configu-
ration of a blend compensation circuit.
Fig. 11 is a block diagram of an exemplary configu-
ration of the encoding processing part of the encoder
(the base layer and two enhanced layers).
Fig. 12 is a diagram illustrating, in comparison, an
exemplary predicted residual in a case where no
blending processing is performed (1) and an exem-
plary predicted residual in a case where the blending
processing is performed (2) with a coefficient of the
blending processing exemplarily satisfying the fol-
lowing expression: α = 1/2 (thus, β = 1/2) .
Fig. 13 is a diagram of an exemplary case where
blend compensation is performed to the picture of
"Blended(n)th" being a reference picture, with the
coefficient of the blending processing satisfying the
following expression: α = 1/2 (thus, β = 1/2).
Fig. 14 is a diagram of an exemplary predicted re-
sidual with an after-blend-compensation picture (im-
age data).
Fig. 15 is a diagram illustrating, in comparison, an
exemplary predicted residual in a case where no
blending processing is performed (1) and an exem-
plary predicted residual in a case where the blending
processing is performed (2) with the coefficient of
the blending processing exemplarily satisfying the
following expression: α = 2/3 (thus, β = 1/3).
Fig. 16 is a diagram of an exemplary case where the
blend compensation is performed to the picture of
"Blended(n)th" being the reference picture, with the
coefficient of the blending processing satisfying the
following expression: α = 2/3 (thus, β = 1/3).
Fig. 17 is a diagram of an exemplary predicted re-
sidual with the after-blend-compensation picture (im-
age data).
Fig. 18 illustrates tables of an exemplary structure

of inverse blending layer prediction SEI and the de-
scriptions of main information in the exemplary struc-
ture.
Fig. 19 illustrates tables of an exemplary structure
of PPS and the descriptions of main information in
the exemplary structure.
Fig. 20 illustrates tables of an exemplary structure
of a video scalability information descriptor and the
descriptions of main information in the exemplary
structure.
Fig. 21 is a diagram of an exemplary configuration
of a transport stream TS.
Fig. 22 is a block diagram of an exemplary configu-
ration of a reception device (supporting a high frame
rate).
Fig. 23 is a block diagram of an exemplary configu-
ration of a decoding processing part of a decoder (a
base layer and one enhanced layer).
Fig. 24 is a block diagram of an exemplary configu-
ration of the decoding processing part of the decoder
(the base layer and two enhanced layers).
Fig. 25 is a block diagram of an exemplary configu-
ration of a reception device (supporting a normal
frame rate).

MODE FOR CARRYING OUT THE INVENTION

[0032] A mode for carrying out the invention (herein-
after, referred to as an "embodiment") will be described
below. Note that the descriptions will be given in the fol-
lowing order.

1. Embodiment
2. Modification

<1. Embodiment>

[Transmission and Reception System]

[0033] Fig. 1 illustrates an exemplary configuration of
a transmission and reception system 10 according to the
embodiment. The transmission and reception system 10
includes a transmission device 100 and a reception de-
vice 200.
[0034] The transmission device 100 transmits a trans-
port stream TS as a container through a broadcast wave.
The transport stream TS includes a base stream (a base
video stream) and an enhanced stream (an enhanced
video stream) acquired by processing a high frame rate
of image data, according to the embodiment, 120 fps of
image data (moving image data). According to the em-
bodiment, the base stream and the enhanced stream
each have a NAL unit structure.
[0035] Here, the base stream is acquired by performing
prediction encoding processing for a base frame rate of
image data (a normal frame rate), to the base frame rate
of image data acquired by performing blending process-
ing in units of temporally successive two pictures in the
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high frame rate of image data. The base stream includes,
as an access unit, encoded image data per picture in the
base frame rate of image data. The base frame rate of
image data is 60 fps of image data.
[0036] In addition, the enhanced stream is acquired by
adaptably performing prediction encoding processing
with after-blend-compensation image data or prediction
encoding processing for the high frame rate of image
data, to the high frame rate of image data. The enhanced
stream includes, as an access unit, encoded image data
per picture in the high frame rate of image data.
[0037] Here, the after-blend-compensation image data
is image data acquired by performing, with the high frame
rate of image data, processing inverse to the blending
processing, to the base frame rate of image data, the
image data including, when the high frame rate of image
data includes the image data of one-side pictures in the
units of the temporally successive two pictures, the image
data of the other-side pictures. In this manner, the after-
blend-compensation image data is used as reference im-
age data so that a predicted residual can be inhibited
from increasing.
[0038] Here, the high frame rate of image data is de-
fined as an original image sequence, as illustrated in Fig.
2(a). In this case, the base frame rate of image data ac-
quired by the performance of the bending processing in
the units of temporally successive two pictures, has a
shutter aperture ratio of 1 (100%) to a time covered by
the original image sequence, as illustrated in Fig. 2(c).
Note that, the base frame rate of image data acquired by
extraction of the image data of one-side pictures in the
units of successive two pictures, has a shutter aperture
ratio of 1/2 (50%) to the time covered by the original image
sequence, as illustrated in Fig. 2(b).
[0039] Blending ratio information in the blending
processing, is inserted into a layer of the enhanced
stream. According to the embodiment, a SEI NAL unit
having the blending ratio information is inserted into the
enhanced stream or the blending ratio information is in-
serted into a PPS NAL unit of the enhanced stream. On
the reception side, the processing inverse to the blending
processing, can be easily and appropriately performed
with the blending ratio information.
[0040] Into each access unit of the enhanced stream,
phase information indicating to which of the temporally
successive two pictures the access unit corresponds, is
inserted. According to the embodiment, a SEI NAL unit
having the phase information is inserted into each access
unit of the enhanced stream or the phase information is
inserted into a PPS NAL unit of each access unit of the
enhanced stream. On the reception side, the processing
inverse to the blending processing, can be easily and
appropriately performed with the phase information.
[0041] Identification information indicating that the im-
age data included in the base stream includes the image
data acquired by the performance of the blending
processing, is inserted into a layer of the container. Ac-
cording to the embodiment, a descriptor including the

identification information described, is inserted in a video
elementary stream loop arranged corresponding to the
enhanced stream under a program map table (PMT). On
the reception side, it can be easily recognized that the
image data included in the base stream includes the im-
age data acquired by the performance of the blending
processing, from the identification information.
[0042] The reception device 200 receives the transport
stream TS described above transmitted from the trans-
mission device 100 through the broadcast wave. In a
case where having a decode capability processable to
60 fps of image data, the reception device 200 processes
only the base stream included in the transport stream TS
and acquires the base frame rate of image data (60 fps)
so as to perform image reproduction.
[0043] Meanwhile, in a case where having a decode
capability processable to 120 fps of image data, the re-
ception device 200 processes both of the base stream
and the enhanced stream included in the transport
stream TS and acquires the high frame rate of image
data (120 fps) so as to perform image reproduction.
[0044] Here, in performing decoding processing to the
enhanced stream and acquiring the high frame of image
data, the reception device 200 uses, as the reference
image data, the after-blend-compensation image data
acquired by performing, with the high frame rate of image
data acquired by the processing of the enhanced stream,
the processing inverse to the bending processing, to the
base frame rate of image data acquired by the processing
of the base stream, the after-blend-compensation image
data including, when the high frame rate of image data
includes the image data of one-side pictures in the units
of temporally successive two pictures, the image data of
the other-side pictures. With this arrangement, the de-
coding processing is correctly performed to the enhanced
stream so that the high frame rate of image data is favo-
rably acquired.
[0045] Here, in performing the processing inverse to
the blending processing, the blending ratio information
in the blending processing, inserted into the layer of the
enhanced stream, is used together with the phase infor-
mation inserted into each access unit of the enhanced
stream. With this arrangement, the processing inverse
to the blending processing, is easily and appropriately
performed, and as a result, the decoding processing of
the enhanced stream is favorably performed.
[0046] Fig. 3 illustrates an overview of processing in
the transmission device 100 and the reception device
200. A sequence of 120 P of image data P is input into
the transmission device 100. In the transmission device
100, a preprocessor 101 processes the image data P so
as to acquire a base frame rate of image data Qb (60
fps) and a high frame rate of image data Qe (120 fps).
Then, in the transmission device 100, an encoder 102
performs encoding processing to the image data Qb and
the image data Qe so as to acquire a base stream STb
and an enhanced stream STe. The transmission device
100 transmits the two streams STb and STe to the re-
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ception device 200.
[0047] In a reception device 200A having a decode ca-
pability processable to 120 fps of image data, a decoder
203 performs decoding processing to the two streams
STb and STe so as to acquire a high frame rate of image
data Qe’ as a sequence of 120 P of image data. Mean-
while, in a reception device 200B having a decode ca-
pability processable to 60 fps of image data, a decoder
203B performs decoding processing to the stream STb
so as to acquire a base frame rate of image data Qb’ as
a sequence of 60 P of image data.

[Configuration of Transmission Device]

[0048] Fig. 4 illustrates an exemplary configuration of
the transmission device 100. The transmission device
100 includes the preprocessor 101, the encoder 102, a
multiplexer 103, and a transmission unit 104. The pre-
processor 101 receives the 120 fps of image data P so
as to output the base frame rate of image data Qb and
the high frame rate of image data Qe.
[0049] Here, the preprocessor 101 performs blending
processing in units of temporally successive two pictures
in the 120 fps of image data P, so as to acquire the base
frame rate of image data Qb. In addition, the preproces-
sor 101 outputs the 120 fps of image data P remaining
intact, as the high frame rate of image data Qe.
[0050] Fig. 5 illustrates an exemplary configuration of
the preprocessor 101. The preprocessor 101 includes
delay circuits 111 and 114 each that performs delaying
by one frame in 120 fps, a computing circuit 112, and a
latch circuit 113 that performs latching with a latch pulse
of 60 Hz synchronized with the delay circuits 111 and 114.
[0051] The 120 fps of image data P is delayed by one
frame period by the delay circuit 111 and then is given a
gain of alpha (α) so as to be input into the computing
circuit 112. Note that the following expression is satisfied:
α = 0 to 1. Meanwhile, image data in the image data P,
subsequent to an object to be delayed by the delay circuit
111, is given a gain of beta (β) so as to be input into the
computing circuit 112 through no delay circuit 111. Note
that the following expression is satisfied: β = 1 - α.
[0052] The computing circuit 112 adds the output of
the delay circuit 111 and the 120 fps of image data P.
Here, when the pieces of image data of temporally suc-
cessive two pictures in the image data P, are defined as
A and B, a blended output of "α*A + β*B" is acquired as
the output of the computing circuit 112 at timing at which
the delay circuit 111 outputs the A. The output of the
computing circuit 112 is input into the latch circuit 113.
[0053] The latch circuit 113 latches the output of the
computing circuit 112 with the latch pulse of 60 Hz, so
as to acquire the base frame rate of image data Qb (60
fps) to which the bending processing has been performed
in the units of the temporally successive two pictures in
the image data P. In addition, the delay circuit 111 delays
the 120 fps of image data P by one frame period so as
to adjust timing with the base frame rate of image data

Qb, so that the 120 fps of image data P is output as the
high frame rate of image data Qe (120 fps).
[0054] Figs. 6(a) and 6(b) schematically illustrate an
exemplary relationship between the input data (the image
data P) of the preprocessor 101 and the output data (the
image data Qb and the image data Qe) of the preproc-
essor 101. The respective pieces of image data F1’, F3’,
F5’, and F7’of pictures in the base frame rate of image
data Qb (60 fps) and the respective pieces of image data
F1, F2, F3, F4, F5, F6, F7, and F8 of pictures in the high
frame rate of image data Qe (120 fps) are acquired cor-
responding to the respective pieces of image data F1,
F2, F3, F4, F5, F6, F7, and F8 of the pictures in the 120
fps of image data P.
[0055] Referring back to Fig. 4, the encoder 102 per-
forms the encoding processing to the image data Qb and
the image data Qe acquired by the preprocessor 101, so
as to generate the base stream and the enhanced
stream. Here, the encoder 102 performs prediction en-
coding processing for the base frame rate of image data,
to the base frame rate of image data Qb, so as to acquire
the base stream STb. In addition, the encoder 102 adapt-
ably performs prediction encoding processing with the
after-blend-compensation image data or prediction en-
coding processing for the high frame rate of image data,
to the high frame rate of image data Qe, so as to acquire
the enhanced stream STe.
[0056] Here, with the high frame rate of image data,
the encoder 102 performs processing inverse to the
blending processing, to the base frame rate of image
data so as to acquire image data as the after-blend-com-
pensation image data, the image data including, when
the high frame rate of image data includes the image
data of one-side pictures in the units of temporally suc-
cessive two pictures, the image data of the other-side
pictures.
[0057] Fig. 7(a) illustrates the sequence of the base
frame rate of image data Qb (60 fps) and the sequence
of the high frame rate of image data Qe (120 fps) to be
input into the encoder 102. Fig. 7(b) illustrates the se-
quences of encoded pictures in the encoder 102. The
base frame rate of image data Qb is encoded as a base
layer (Base Layer) and the high frame rate of image data
Qe is encoded as an enhanced layer (Enhanced Layer).
[0058] Here, in a case where inter-layer prediction en-
coding is performed to the high frame rate of image data
Qe, for encoding of the image data of the pictures at odd
positions and the image data of the pictures at even po-
sitions in the units of temporally successive two pictures
in the high frame rate of image data Qe, the image data
of the pictures in the base frame rate of image data Qb
acquired by the performance of the blending processing
in the unit of temporally successive two pictures, is used
as reference image data. Note that, as described above,
practically, blend compensation is performed to the im-
age data of the picture in the base frame rate of image
data Qb and the after-blend compensation image data
is used as the reference image data.
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[0059] Fig. 8 illustrates exemplary layer configurations
and exemplary predictions. Fig. 8(a) illustrates an exem-
plary layer configuration including one base layer (Base
Layer) and one enhanced layer (Ext 1 Layer) . In the en-
hanced layer (Ext 1 Layer), [P21, P22] and [P23, P24]
each indicate a unit of temporally successive two pic-
tures. In addition, in the base layer (Base Layer), [P11]
and [P12] each indicate a picture acquired by the per-
formance of the blending processing in the unit of tem-
porally successive two pictures.
[0060] In the illustration, the solid arrows each indicate
a reference relationship in inter-layer prediction. In this
case, each picture in the enhanced layer (Ext 1 Layer)
is encoded with reference to the corresponding picture
in the base layer (Base Layer).
[0061] Fig. 8(b) illustrates an exemplary layer config-
uration including one base layer (Base Layer) and two
enhanced layers (Ext 1 Layer and Ext 2 Layer). The en-
hanced layer 1 (Ext 1 Layer) includes the pictures at the
odd positions in units of temporally successive two pic-
tures, and the enhanced layer 2 (Ext 2 Layer) includes
the pictures at the even positions in the units of temporally
successive two pictures.
[0062] In this case, encoding timings for the pictures
in the enhanced layer 1 (Ext 1 Layer) are the same as
encoding timings for the pictures in the base layer (Base
Layer), but encode timings for the pictures in the en-
hanced layer 2 (Ext 2 Layer) are intermediate between
the encoding timings for the pictures in the base layer
(Base Layer).
[0063] In the illustration, the solid arrows and the
dashed arrows each indicate a reference relationship in
inter-layer prediction. In this case, each picture in the
enhanced layer 1 (Ext 1 Layer) is encoded with reference
to the corresponding picture in the base layer (Base Lay-
er). In addition, each picture in the enhanced layer 2 (Ext
2 Layer) is encoded with reference to the corresponding
picture in the base layer (Base Layer) or is encoded with
reference to the corresponding picture in the enhanced
layer 1 (Ext 1 Layer). Note that, in a case where such a
configuration is encoded, the enhanced layer 1 and the
enhanced layer 2 are arranged into one layer so that the
identification of each of the two can be distinguished with
a hierarchy (temporal_id).
[0064] Fig. 8(c) illustrates an exemplary layer config-
uration including one base layer (Base Layer) and two
enhanced layers (Ext 1 Layer and Ext 2 Layer), similarly
to the example of Fig. 8(b). In this case, encoding timings
for the pictures in the enhanced layer 1 (Ext 1 Layer) are
the same as encoding timings for the pictures in the base
layer (Base Layer), and encode timings for the pictures
in the enhanced layer 2 (Ext 2 Layer) are also the same
as the encoding timings for the pictures in the base layer
(Base Layer).
[0065] In the illustration, the solid arrows and the
dashed arrows each indicate a reference relationship in
inter-layer prediction. In this case, each picture in the
enhanced layer 1 (Ext 1 Layer) is encoded with reference

to the corresponding picture in the base layer (Base Lay-
er). In addition, each picture in the enhanced layer 2 (Ext
2 Layer) is encoded with reference to the corresponding
picture in the enhanced layer 1 (Ext 1 Layer).
[0066] Fig. 9 illustrates an exemplary configuration of
an encoding processing part of the encoder 102. The
exemplary configuration corresponds to the exemplary
layer configuration including the base layer (Base Layer)
and the one enhanced layer (Ext 1 Layer) (refer to Fig.
8(a)).
[0067] The encoder 102 includes a blocking circuit 121,
a subtracting circuit 122, a motion prediction/motion com-
pensation circuit 123, an integer transform/quantization
circuit 124, an inverse quantization/inverse integer trans-
form circuit 125, an adding circuit 126, a loop filter 127,
a memory 128, and an entropy encoding circuit 129.
[0068] In addition, the encoder 102 includes a blocking
circuit 131, a subtracting circuit 132, a motion predic-
tion/motion compensation circuit 133, an inter-layer pre-
diction/inter-layer compensation circuit 134, a blend
compensation circuit 135, switching circuits 136 and 137,
an integer transform/quantization circuit 138, an inverse
quantization/inverse integer transform circuit 139, an
adding circuit 140, a loop filter 141, a memory 142, and
an entropy encoding circuit 143.
[0069] The base frame rate of image data Qb is input
into the blocking circuit 121. The blocking circuit 121 di-
vides the image data of each picture included in the image
data Qb, into blocks each being an encoding processing
unit (macroblock: MB). Each block is sequentially sup-
plied to the subtracting circuit 122. The motion predic-
tion/motion compensation circuit 123 acquires a predict-
ed reference block to which motion compensation has
been performed, per block, on the basis of the reference
picture image data stored in the memory 128.
[0070] Each predicted reference block acquired by the
motion prediction/motion compensation circuit 123, is se-
quentially supplied to the subtracting circuit 122. The sub-
tracting circuit 122 performs subtracting processing with
the predicted reference block per block acquired by the
blocking circuit 121, so as to acquire a predicted error.
The predicted error per block is integral-transformed
(e.g., DCT transform) and then is quantized by the integer
transform/quantization circuit 124.
[0071] The quantized data per block, acquired by the
integer transform/quantization circuit 124, is supplied to
the inverse quantization/inverse integer transform circuit
125. The inverse quantization/inverse integer transform
circuit 125 performs inverse quantization and further per-
forms inverse integer transform to the quantized data, so
as to acquire a predicted residual. The predicted residual
is supplied to the adding circuit 126.
[0072] The adding circuit 126 adds the predicted re-
sidual with the predicted reference block to which the
motion compensation has been performed, so as to ac-
quire a block. The loop filter 127 removes quantization
noise from the block, and then the block is accumulated
in the memory 128.

13 14 



EP 3 346 710 A1

9

5

10

15

20

25

30

35

40

45

50

55

[0073] In addition, the quantized data per block, ac-
quired by the integer transform/quantization circuit 124,
is supplied to the entropy encoding circuit 129, and then
entropy encoding is performed so that the base stream
STb being a prediction encoded result of the base frame
rate of image data Qb is acquired. Note that, the base
stream STb is added with information regarding, for ex-
ample, a motion vector in each block, as MB header in-
formation, for decoding on the reception side.
[0074] In addition, the high frame rate of image data
Qe is input into the blocking circuit 131. The blocking
circuit 131 divides the image data of each picture included
in the image data Qe, into blocks each being the encoding
processing unit (macroblock: MB). Each block is sequen-
tially supplied to the subtracting circuit 132.
[0075] The motion prediction/motion compensation
circuit 133 acquires a predicted reference block for in-
layer prediction, to which motion compensation has been
performed, on the basis of the reference picture image
data stored in the memory 142. The after-blend-compen-
sation image data acquired by the blend compensation
circuit 135 or the image data stored in the memory 128
is selectively supplied as the reference picture image da-
ta from the switching circuit 136 to the inter-layer predic-
tion/inter-layer compensation circuit 134. In this case,
even in a case where the prediction encoding processing
with the base layer is performed, the processing can be
performed through no blend compensation circuit 135.
The inter-layer prediction/inter-layer compensation cir-
cuit 134 acquires a predicted reference block to which
motion compensation has been performed, per block, on
the basis of the reference picture image data.
[0076] The blend compensation circuit 135 is supplied
with the reference picture image data (the base frame
rate of image data) from the memory 128. In addition,
the blend compensation circuit 135 is supplied with the
output of the blocking circuit 131, namely, predicted-
source picture image data (the high frame rate of image
data). Note that the picture processing of the base layer
and the picture processing of the enhanced layer are
synchronously performed.
[0077] With the high frame rate of image data, the blend
compensation circuit 135 performs the processing in-
verse to the blending processing, to the base frame rate
of image data, so as to acquire image data as the after-
blend-compensation image data, the image data includ-
ing, when the high frame rate of image data includes the
image data of one-side pictures in the units of temporally
successive two pictures, the image data of the other-side
pictures.
[0078] Then, in this case, the blend compensation cir-
cuit 135 acquires the after-blend-compensation image
data per block (predicted block) acquired by the blocking
circuit 131. In this case, image data over a range of more
than the block is acquired as the after-blend compensa-
tion image data. That is, in the blend compensation
processing, data on the periphery of the block is to be
computed in accordance with a range in which the motion

vector shifts an object to be predicted.
[0079] Fig. 10 illustrates an exemplary configuration of
the blend compensation circuit 135. The blend compen-
sation circuit 135 includes multiplying units 151 and 152
and an adding unit 153. The multiplying unit 151 corre-
spondingly multiplies the reference picture image data
(the base frame rate of image data [αA + βB]) by a coef-
ficient of (1/β) and a coefficient of (1/α) when the high
frame rate of image data includes the image data of the
pictures at the odd positions and the image data of the
pictures at the even positions in the units of temporally
successive two pictures.
[0080] Similarly, the multiplying unit 152 correspond-
ingly multiplies the predicted-source picture image data
(the high frame rate of enhanced frame image data [A]
and [B]) by a coefficient of (-α/β) and a coefficient of (-β/α)
when the high frame rate of image includes the image
data of the pictures at the odd positions and the image
data of the pictures at the even positions in the units of
temporally successive two pictures. Then, the adding unit
153 adds the output of the multiplying unit 151 and the
output of the multiplying unit 152 so as to acquire the
after-blend-compensation image data [B] and [A].
[0081] Here, α is, in the blending processing, a coeffi-
cient to be multiplied together with the image data A at
the odd positions in the units of temporally successive
two pictures, and β is, in the blending processing, a co-
efficient to be multiplied together with the image data B
at the even positions in the units of temporally successive
two pictures (refer to Fig. 5).
[0082] Referring back to Fig. 9, the switching circuit
137 selects the predicted reference blocks for the in-layer
prediction, acquired by the motion prediction/motion
compensation circuit 133 or the predicted reference
blocks for the inter-layer prediction, acquired by the inter-
layer prediction/inter-layer compensation circuit 134, in
units of blocks or in units of pictures, so as to perform
supplying to the subtracting circuit 132. For example, the
switching circuit 137 switches to reduce a residual com-
ponent. In addition, for example, the switching circuit 137
forcibly switches to one side at a boundary in the se-
quence.
[0083] The subtracting circuit 132 performs subtracting
processing with the predicted reference block, per block
acquired by the blocking circuit 131, so as to acquire a
predicted error. The predicted error per block is integral-
transformed (e.g., DCT transform) and then is quantized
by the integer transform/quantization circuit 138.
[0084] The quantized data per block, acquired by the
integer transform/quantization circuit 138, is supplied to
the inverse quantization/inverse integer transform circuit
139. The inverse quantization/inverse integer transform
circuit 139 performs inverse quantization and further per-
forms inverse integer transform to the quantized data, so
as to acquire a predicted residual. The predicted error
per block is supplied to the adding circuit 140.
[0085] The predicted reference block selected by the
switching circuit 137 is supplied to the adding circuit 140.
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The adding circuit 140 adds the predicted residual with
the predicted reference block to which the motion com-
pensation has been performed, so as to acquire a block.
The loop filter 141 removes quantization noise from the
block, and then the block is accumulated in the memory
142.
[0086] In addition, the quantized data per block, ac-
quired by the integer transform/quantization circuit 138,
is supplied to the entropy encoding circuit 143, and then
entropy encoding is performed so that the enhanced
stream STe being a prediction encoded result of the high
frame rate of image data Qe is acquired. Note that the
enhanced stream STe is added with information regard-
ing, for example, a motion vector in each block and the
switching of the predicted reference blocks, as MB block
information, for decoding on the reception side.
[0087] Fig. 11 also illustrates an exemplary configura-
tion of the encoding processing part of the encoder 102.
The exemplary configuration corresponds to the exem-
plary layer configuration including the base layer (Base
Layer) and the two enhanced layers (Ext 1 Layer and Ext
2 Layer) (refer to Figs. 8(b) and 8(c)). In Fig. 11, parts
corresponding to those of Fig. 9 are denoted with the
same reference signs, and thus the detailed descriptions
thereof will be appropriately omitted.
[0088] The encoder 102 includes a blocking circuit 121,
a subtracting circuit 122, a motion prediction/motion com-
pensation circuit 123, an integer transform/quantization
circuit 124, an inverse quantization/inverse integer trans-
form circuit 125, an adding circuit 126, a loop filter 127,
a memory 128, and an entropy encoding circuit 129.
[0089] In addition, the encoder 102 includes a switch-
ing circuit 130, a blocking circuit 131A, a subtracting cir-
cuit 132A, a motion prediction/motion compensation cir-
cuit 133A, an inter-layer prediction/inter-layer compen-
sation circuit 134A, a blend compensation circuit 135A,
switching circuits 136A and 137A, an integer trans-
form/quantization circuit 138A, an inverse quantiza-
tion/inverse integer transform circuit 139A, an adding cir-
cuit 140A, a loop filter 141A, a memory 142A, and an
entropy encoding circuit 143A.
[0090] In addition, the encoder 102 includes a blocking
circuit 131B, a subtracting circuit 132B, a motion predic-
tion/motion compensation circuit 133B, an inter-layer
prediction/inter-layer compensation circuit 134B, a blend
compensation circuit 135B, switching circuits 136B and
137B, an integer transform/quantization circuit 138B, an
inverse quantization/inverse integer transform circuit
139B, an adding circuit 140B, a loop filter 141B, a mem-
ory 142B, an entropy encoding circuit 143B, and switch-
ing circuits 145 and 146.
[0091] Encoding processing to the base frame rate of
image data Qb, namely, encoding processing of the base
layer (Base Layer) is similar to that in the exemplary con-
figuration of the encoding processing part of the encoder
102 of Fig. 9, and thus the detailed description thereof
will be omitted. Encoding processing to the high frame
rate of image data Qe is performed being divided into

encoding processing of the enhanced layer 1 and encod-
ing processing of the enhanced layer 2.
[0092] The switching circuit 130 assigns the image da-
ta of each picture in the high frame rate of image data
Qe, to the image data of the picture to be handled in the
encoding processing of the enhanced layer 1 or the im-
age data of the picture to be handled in the encoding
processing of the enhanced layer 2. In this case, the im-
age data A of the pictures at the odd positions is supplied
to a system for the encoding processing of the enhanced
layer 1, in the units of temporally successive two pictures.
[0093] In Fig. 11, the system for the encoding process-
ing of the enhanced layer 1 includes the respective cir-
cuits indicated with the reference signs denoted with "A".
The system for the encoding processing of the enhanced
layer 1 has a configuration similar to that of a system for
the encoding processing of the enhanced layer in the
exemplary configuration of the encoding processing part
of the encoder 102 of Fig. 9, and an encoded stream of
the enhanced layer 1 is acquired from the entropy en-
coding circuit 143A.
[0094] Note that the system for the encoding process-
ing of the enhanced layer 1 performs prediction encoding
processing with the base layer or prediction encoding
processing in the enhanced layer 1. Even in a case where
the prediction encoding processing with the base layer
is performed, the processing through no blend compen-
sation circuit 135A can be performed by switching of the
switching circuit 136A.
[0095] In addition, in Fig. 11, a system for the encoding
processing of the enhanced layer 2 includes the respec-
tive circuits indicated with the reference signs denoted
with "B". The system for the encoding processing of the
enhanced layer 2 has a configuration similar to that of
the system for the encoding processing of the enhanced
layer in the exemplary configuration of the encoding
processing part of the encoder 102 of Fig. 9, and an en-
coded stream of the enhanced layer 1 is acquired from
the entropy encoding circuit 143B.
[0096] Note that the system for the encoding process-
ing of the enhanced layer 2 performs prediction encoding
processing with the base layer, prediction encoding
processing with the enhanced layer 1, or prediction en-
coding processing in the enhanced layer 2. In a case
where the prediction encoding processing with the base
layer is performed, the switching circuit 145 selects the
output of the memory 128. Meanwhile, in a case where
the prediction encoding processing with the enhanced
layer 1 is performed, the switching circuit 145 selects the
output of the memory 142A. Even in a case where the
prediction encoding processing with the base layer is per-
formed, the processing through no blend compensation
circuit 135B can be performed by switching of the switch-
ing circuit 136B.
[0097] The switching circuit 146 combines the encod-
ed stream of the enhanced layer 1 acquired by the en-
tropy encoding circuit 143A and the encoded stream of
the enhanced layer 2 acquired by the entropy encoding
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circuit 143B, so that the enhanced stream STe being a
prediction encoded result of the high frame rate of image
data Qe is acquired.
[0098] As described above, the after-blend-compen-
sation image data acquired by the blend compensation
circuit 135 is used as the reference picture image data
in the inter-layer prediction encoding processing so that
the predicted residual can be reduced.
[0099] Fig. 12 illustrates, in comparison, an exemplary
predicted residual in a case where no blending process-
ing is performed (1) and an exemplary predicted residual
in a case where the blending processing is performed (2)
with a coefficient of the blending processing exemplarily
satisfying the following expression: α = 1/2 (thus, β =
1/2) . "(n)th" and "(n+1)th" indicate pictures (frames) in
temporally back and forth adjacent relationship. Here,
the picture of "(n+1)th" forms a predicted-source picture
and the picture of "(n)th" forms a reference picture. The
picture of "Blended(n)th" indicates the reference picture
to which the blending processing has been performed.
[0100] The rectangular box with a dot-and-dash line in
the predicted-source picture indicates the range of a pre-
dicted block (a block in a processing unit), and the rec-
tangular box with a dot-and-dash line in the reference
picture indicates the range of a reference block corre-
sponding to the range of the predicted block. In addition,
the rectangular box with a dashed line in the reference
picture indicates the range of the reference block to which
motion compensation has been performed by a motion
vector mv. Note that, for simplification, the block in the
processing unit includes a 4 3 4 block in the example.
The processing unit is not limited to this, and thus may
be a block larger than the 4 3 4 block.
[0101] In the case where no blending processing is per-
formed, in the input sequence in the illustration, predic-
tion is performed with reference to the motion vector be-
tween the picture of "(n+1)th" and the picture of "(n)th"
so that the predicted residual of "(n+1)-(n)" becomes ze-
ro. In contrast to this, in the case where the blending
processing is performed, when prediction is performed
between the picture of "(n+1)th" and the picture of "Blend-
ed(n)th" acquired by the performance of the blending
processing to a similar input sequence, the predicted re-
sidual of "(n+1)-Blended (n)" does not become zero and
a residual component of some kind occurs even if the
prediction is performed with reference to the motion vec-
tor.
[0102] Fig. 13 illustrates an exemplary case where
blend compensation is performed to the picture of "Blend-
ed(n)th" being the reference picture with the coefficient
of the blending processing described above satisfying
the following expression: α = 1/2 (thus, β = 1/2). The
example in the illustration corresponds to a case where
the predicted-source picture is "B" in the blend compen-
sation circuit 135 illustrated in Fig. 10. Note that the de-
scription for a case where the predicted-source picture
is "A", will be omitted. In this case, the picture of "Blend-
ed(n)th" is multiplied by 2 (= 1/α) and the picture of

"Blended(n)th" is multiplied by -1 (= -β/α) so that the pic-
ture of "(n)th" before the blending processing is acquired
as an after-blend-compensation picture (image data).
[0103] Fig. 14 illustrates an exemplary predicted resid-
ual in a case where the after-bend-compensation picture
(image data) is used. In this case, prediction is performed
with reference to the motion vector between the picture
of "(n+1)th" and the after-blend-compensation picture of
"output(n)th" so that the predicted residual of "(n+1)-(n)"
becomes zero similarly to the case where no blending
processing is performed, of (1) of Fig. 12.
[0104] In addition, Fig. 15 illustrates, in comparison,
an exemplary predicted residual in a case where no
blending processing is performed (1) and an exemplary
predicted residual in a case where the blending process-
ing is performed (2) with the coefficient of the blending
processing exemplarily satisfying the following expres-
sion: α = 2/3 (thus, β = 1/3). "(n)th" and "(n+1)th" indicate
pictures (frames) in temporally back and forth adjacent
relationship. Here, the picture of "(n+1)th" forms a pre-
dicted-source picture and the picture of "(n)th" forms a
reference picture. The picture of "Blended (n)th" indicates
the reference picture to which the blending processing
has been performed.
[0105] The rectangular box with a dot-and-dash line in
the predicted-source picture indicates the range of a pre-
dicted block (a block in a processing unit), and the rec-
tangular box with a dot-and-dash line in the reference
picture indicates the range of a reference block corre-
sponding to the range of the predicted block. In addition,
the rectangular box with a dashed line in the reference
picture indicates the range of the reference block to which
motion compensation has been performed by a motion
vector mv. Note that, for simplification, the block in the
processing unit includes a 4 3 4 block in the example.
The processing unit is not limited to this, and thus may
be a block larger than the 4 3 4 block.
[0106] In the case where no blending processing is per-
formed, in the input sequence in the illustration, predic-
tion is performed with reference to the motion vector be-
tween the picture of "(n+1)th" and the picture of "(n)th"
so that the predicted residual of "(n+1)-(n)" becomes ze-
ro. In contrast to this, in the case where the blending
processing is performed, when prediction is performed
between the picture of "(n+1)th" and the picture of "Blend-
ed(n)th" acquired by the performance of the blending
processing to a similar input sequence, the predicted re-
sidual of "(n+1)-Blended(n)" does not become zero and
a residual component of some kind occurs even if the
prediction is performed with reference to the motion vec-
tor.
[0107] Fig. 16 illustrates an exemplary case where
blend compensation is performed to the picture of "Blend-
ed(n)th" being the reference picture and the picture of
"(n+1)th" being the predicted-source picture, with the co-
efficient of the blending processing described above sat-
isfying the following expression: α = 2/3 (thus, β = 1/3).
The example in the illustration corresponds to a case
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where the predicted-source picture is "B" in the blend
compensation circuit 135 illustrated in Fig. 10. Note that
the description for a case where the predicted-source
picture is "A", will be omitted. In this case, the picture of
"Blended(n)th" is multiplied by 3/2 (= 1/α) and the picture
of "Blended(n)th" is multiplied by -1/2 (= -β/α) so that the
picture of "(n)th" before the blending processing is ac-
quired as an after-blend-compensation picture (image
data).
[0108] Fig. 17 illustrates an exemplary predicted resid-
ual in a case where the after-blend-compensation picture
(image data) is used. In this case, prediction is performed
with reference to the motion vector between the picture
of "(n+1)th" and the after-blend-compensation picture of
"output(n)th" so that the predicted residual of "(n+1)-(n)"
becomes zero similarly to the case where no blending
processing is performed, of (1) of Fig. 15.
[0109] In this manner, the after-blend-compensation
image data is used as the reference picture image data
so that the predicted residual can be reduced. Note that,
the examples described above have given two examples
in which the coefficients of the blending processing sat-
isfy the following expressions: α = 1/2 and β = 1/2, or, α
= 2/3 and β = 1/3. With the detailed description omitted,
even in a case where the coefficients of the blending
processing satisfy different expressions, a similar man-
ner is made.
[0110] Referring back to Fig. 4, the encoder 102 inserts
the blending ratio information in the blending processing,
into the layer of the enhanced stream. The blending ratio
information is used in the blend compensation process-
ing in performing the decoding processing of the en-
hanced stream on the reception side. In addition, into
each access unit of the enhanced stream, the encoder
102 inserts the phase information indicating to which of
the temporally successive two pictures the access unit
corresponds. The phase information is used in the blend
compensation processing in performing the decoding
processing of the enhanced stream on the reception side.
That is because switching is required between the coef-
ficients in the blend compensation processing, on the
basis of correspondence to which of the temporally suc-
cessive two pictures (refer to Fig. 10).
[0111] According to the embodiment, a SEI NAL unit
having the blending ratio information and the phase in-
formation is inserted into each access unit of the en-
hanced stream, or the blending ratio information and the
phase information are inserted into a PPS NAL unit of
each access unit of the enhanced stream.
[0112] In a case where the SEI NAL unit having the
blending ratio information and the phase information is
inserted into each access unit of the enhanced stream,
the encoder 102 inserts inverse blending layer prediction
SEI (inverse_blending_layer_prediction_SEI) to be new-
ly defined, into a portion of "SEIs" of each access unit
(AU).
[0113] Fig. 18(a) illustrates an exemplary structure
(Syntax) of the inverse blending layer prediction SEI, and

Fig. 18(b) illustrates the descriptions (Semantics) of main
information in the exemplary structure. The 4-bit field of
"blend_coef_alpha" indicates the coefficient α. The 4-bit
field of "blend_coef_beta" indicates the coefficient β. The
1-bit field of "picture_phase" indicates the phase of the
picture. For example, "1" indicates the odd position and
"0" indicates the even position.
[0114] In addition, in the case where the blending ratio
information and the phase information are inserted into
the PPS NAL unit of each access unit of the enhanced
stream, the encoder 102 defines the blending ration in-
formation and the phase information into an extended
portion of PPS (Picture_parameter_set).
[0115] Fig. 19(a) illustrates an exemplary structure
(Syntax) of the PPS, and Fig. 19(b) illustrates the de-
scriptions (Semantics) of main information in the exem-
plary structure. The 1-bit field of
"pps_blend_info_extention_flag" is flag information indi-
cating whether the blending ratio information and the
phase information are present in the extended portion.
For example, "1" indicates the presence, and "0" indi-
cates the absence.
[0116] When the "pps_blend_info_extention_flag" is
"1", the field of "pps_blend_info_extention( )" is present.
Fig. 19(c) illustrates an exemplary structure (Syntax) of
the "pps_blend_info_extention( )". The 4-bit field of
"blend_coef_alpha" indicates the coefficient α. The 4-bit
field of "blend_coef_beta" indicates the coefficient β. The
1-bit field of "picture_phase" indicates the phase of the
picture. For example, "1" indicates the odd position and
"0" indicates the even position.
[0117] Referring back to Fig. 4, the multiplexer 103 per-
forms packetized elementary stream (PES) packetiza-
tion and further performs transport packetization to the
base stream STb and the enhanced stream STe gener-
ated by the encoder 102, so as to perform multiplexing,
so that the transport stream TS is acquired as a multi-
plexed stream.
[0118] In addition, the multiplexer 103 inserts the iden-
tification information indicating that the image data in-
cluded in the base stream includes the image data ac-
quired by the performance of the blending processing,
into a layer of the transport stream TS. In this case, the
multiplexer 103 inserts a video scalability information de-
scriptor (video_scalability_information_descriptor) to be
newly defined, into a video elementary stream loop ar-
ranged corresponding to the enhanced stream under a
program map table.
[0119] Fig. 20(a) illustrates an exemplary structure
(Syntax) of the video scalability information descriptor.
Fig. 20(b) illustrates the descriptions (Semantics) of main
information in the exemplary structure. The 8-bit field of
"video_scalability_information_descriptor_tag" indi-
cates the type of the descriptor, and here indicates the
video scalability information descriptor. The 8-bit field of
"video_scalability_information_descriptor_length" indi-
cates the length (size) of the descriptor, and indicates
the byte length of the subsequent as the length of the
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descriptor.
[0120] The 1-bit field of "temporal_scalable_flag" is
flag information indicating whether the stream is temporal
scalable. For example, "1" indicates that being temporal
scalable, and "0" indicates that not being temporal scal-
able. The 1-bit field of
"picture_blending_for_base_stream_flag" is flag infor-
mation indicating whether the picture blending process-
ing has been performed to the base stream. For example,
"1" indicates that the blending processing has been per-
formed, and "0" indicates that no blending processing
has been performed.
[0121] When the
"picture_blending_for_base_stream_flag" is "1", the 4-
bit field of "blend_coef_alpha", the 4-bit field of
"blend_coef_beta", and furthermore the 1-bit field of
"picture_phase" are present. The field of the
"blend_coef_alpha" indicates the coefficient α. The field
of the "blend_coef_beta" indicates the coefficient β. The
field of the "picture_phase" indicates the phase of the
picture.
[0122] Fig. 21 illustrates an exemplary configuration of
the transport stream TS. The transport stream TS in-
cludes two video streams being the base stream STb
and the enhanced stream STe. That is, in the exemplary
configuration, a PES packet "video PES1" of the base
stream STb is present and additionally a PES packet
"video PES2" of the enhanced stream STe is present.
[0123] The inverse blending layer prediction SEI (refer
to Fig. 18 (a)) is inserted into the encoded image data of
each picture to be contained with the PES packet "video
PES2". Note that the blending ratio information and the
phase information may be inserted into the extended por-
tion of the PPS, instead of the insertion of the inverse
blending layer prediction SEI.
[0124] In addition, the transport stream TS includes
the program map table (PMT) as one piece of program
specific information (PSI). The PSI is information describ-
ing to which program each elementary stream included
in the transport stream belongs.
[0125] The PMT includes a program loop (Program
loop) describing information relating to the entire pro-
grams, present. In addition, the PMT includes an elemen-
tary stream loop having information relating to each video
stream, present. The exemplary configuration includes
a video elementary stream loop "video ES1 loop" corre-
sponding to the base stream, present and additionally
includes a video elementary stream loop "video ES2
loop" corresponding to the enhanced stream, present.
[0126] The "video ES1 loop" includes information, such
as a stream type and a packet identifier (PID), arranged
corresponding to the base stream (video PES1) and ad-
ditionally includes a descriptor describing information re-
lating to the video stream, arranged. The stream type is
set to "0x24" indicating the base stream.
[0127] In addition, the "video ES2 loop" includes infor-
mation, such as a stream type and a packet identifier
(PID), arranged corresponding to the enhanced stream

(video PES2) and additionally includes a descriptor de-
scribing information relating to the video stream, ar-
ranged. The stream type is set to "0x2x" indicating the
enhanced stream. In addition, the video scalability infor-
mation descriptor (refer to Fig. 19(a)) is inserted as one
descriptor.
[0128] Referring back to Fig. 4, the transmission unit
104 modulates the transport stream TS by a modulation
scheme appropriate to broadcasting, such as
QPSK/OFDM, so as to transmit an RF modulated signal
from a transmission antenna.
[0129] The operation of the transmission device 100
illustrated in Fig. 4 will be simply described. The 120 fps
of image data P is input into the preprocessor 101. Then,
the preprocessor 101 outputs the base frame rate of im-
age data Qb and the high frame rate of image data Qe.
[0130] Here, the preprocessor 101 performs the blend-
ing processing in the units of temporally successive two
pictures in the 120 fps of image data P, so as to acquire
the base frame rate of image data Qb. In addition, the
preprocessor 101 outputs the 120 fps of image data P
remaining intact, as the high frame rate of image data Qe.
[0131] The image data Qb and the image data Qe ac-
quired by the preprocessor 101 are supplied to the en-
coder 102. The encoder 102 performs the encoding
processing to the image data Qb and the image data Qe,
so as to generate the base stream STb and the enhanced
stream STe, respectively. In this case, the prediction en-
coding processing for the base frame rate of image data
is performed to the base frame rate of image data Qb so
that the base stream STb is acquired. In addition, the
prediction encoding processing with the base frame rate
of image data Qb or the prediction encoding processing
for the high frame rate of image data is adaptably per-
formed to the high frame rate of image data Qe so that
the enhanced stream STe is acquired. In the prediction
encoding processing with the base frame rate of image
data Qb, the after-blend-compensation image data is
used in order to reduce the predicted residual.
[0132] In addition, the encoder 102 inserts the blending
ratio information in the blending processing, into the layer
of the enhanced stream, and further inserts, into each
access unit of the enhanced stream, the phase informa-
tion indicating to which of the temporally successive two
pictures the access unit corresponds. Specifically, the
inverse blending layer prediction SEI (refer to Fig. 18(a))
is inserted into the portion of the "SEIs" of each unit of
the enhanced stream or the blending ratio information
and the phase information are inserted into the extended
portion of the PPS of each access unit of the enhanced
stream (refer to Fig. 19(a)).
[0133] The base stream STb and the enhanced stream
STe generated by the encoder 102 are supplied to the
multiplexer 103. The multiplexer 103 performs the PES
packetization and further performs the transport packeti-
zation to the base stream STb and the enhanced stream
STe, so as to perform the multiplexing, so that the trans-
port stream TS is acquired as the multiplexed stream.
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[0134] In addition, the multiplexer 103 inserts the iden-
tification information indicating that the image data in-
cluded in the base stream STb includes the image data
acquired by the performance of the blending processing,
into the layer of the transport stream TS. Specifically, the
video scalability information descriptor (refer to Fig.
20(a)) is inserted into the video elementary stream loop
arranged corresponding to the enhanced stream STe un-
der the program map table.
[0135] The transport stream TS generated by the mul-
tiplexer 103 is sent to the transmission unit 104. The
transmission unit 104 modulates the transport stream TS
by the modulation scheme appropriate to the broadcast-
ing, such as the QPSK/OFDM, so as to transmit the RF
modulated signal from the transmission antenna.

[Configuration of Reception Device]

[0136] Fig. 22 illustrates an exemplary configuration of
the reception device 200A having the decode capability
processable to the 120fps of moving image data. The
reception device 200A includes a reception unit 201, a
demultiplexer 202, the decoder 203, and a display proc-
essor 205.
[0137] The reception unit 201 demodulates the RF
modulated signal received by a reception antenna, so as
to acquire the transport stream TS. The demultiplexer
202 extracts, by filtering of the PIDs, the base stream
STb and the enhanced stream STe from the transport
stream TS, so as to supply the base stream STb and the
enhanced stream STe to the decoder 203.
[0138] In addition, the demultiplexer 202 extracts sec-
tion information included in the layer of the transport
stream TS, so as to send the section information to a
control unit not illustrated. In this case, the video scala-
bility information descriptor (refer to Fig. 20(a)) is also
extracted. With this arrangement, the control unit recog-
nizes, for example, that the image data included in the
base stream STb includes the image data acquired by
the performance of the blending processing. The decoder
203 performs the decoding processing to the base
stream STb and the enhanced stream STe, so as to ac-
quire the high frame rate of image data Qe’.
[0139] In addition, the decoder 203 extracts, for exam-
ple, a parameter set and SEI inserted into each access
unit included in the base stream STb or the enhanced
stream STe, so as to send the parameter set and the SEI
to the control unit not illustrated. In this case, the inverse
blending layer prediction SEI (refer to Fig. 18 (a)) having
the blending ratio information and the phase information
or the PPS having the blending information and the phase
information in the extended portion is also extracted. With
this arrangement, the control unit recognizes the coeffi-
cients α and β in the blending processing and to which
of the temporally successive two pictures each access
unit corresponds. The blending ratio information and the
phase information are used in performing the blend com-
pensation to the base frame rate of image data in the

decoding processing.
[0140] Fig. 23 illustrates an exemplary configuration of
a decoding processing part of the decoder 203. The ex-
emplary configuration corresponds to the exemplary lay-
er configuration including the base layer (Base Layer)
and the one enhanced layer (Ext 1 Layer) (refer to Fig.
8(a)).
[0141] The decoder 203 includes an entropy decoding
circuit 211, an inverse quantization/inverse integer trans-
form circuit 212, a motion compensation circuit 213, an
adding circuit 214, a loop filter 215, and a memory 216.
In addition, the decoder 203 includes an entropy decod-
ing circuit 221, an inverse quantization/inverse integer
transform circuit 222, a motion compensation circuit 223,
an inter-layer compensation circuit 224, a blend compen-
sation circuit 225, a switching circuit 226, an adding circuit
227, a switching circuit 228, a loop filter 229, and a mem-
ory 230.
[0142] The entropy decoding circuit 211 performs en-
tropy decoding to the base stream STb, so as to acquire
the quantized data per block in the base layer. The quan-
tized data is supplied to the inverse quantization/inverse
integer transform circuit 212. The inverse quantization/in-
verse integer transform circuit 212 performs inverse
quantization and further performs inverse integer trans-
form to the quantized data, so as to acquire the predicted
residual. The predicted residual per block is supplied to
the adding circuit 214.
[0143] The motion compensation circuit 213 acquires
a compensated reference block to which motion com-
pensation has been performed on the basis of the refer-
ence picture image data stored in the memory 216. Here,
the motion compensation is performed with the motion
vector included as the MB header information. The add-
ing circuit 214 adds the compensated reference block to
the predicted residual, so as to acquire a block included
in the base frame rate of image data Qb’.
[0144] The loop filter 125 removes quantization noise
from the block acquired by the adding circuit 214 in this
manner, and then the block is accumulated in the memory
216. Then, reading the accumulated data from the mem-
ory 216, can acquire the base frame rate of image data
Qb’.
[0145] The entropy decoding circuit 221 performs en-
tropy decoding to the enhanced stream STe, so as to
acquire the quantized data per block in the enhanced
layer. The quantized data is supplied to the inverse quan-
tization/inverse integer transform circuit 222. The inverse
quantization/inverse integer transform circuit 222 per-
forms inverse quantization and further performs inverse
integer transform to the quantized data, so as to acquire
the predicted residual. The predicted residual per block
is supplied to the adding circuit 227.
[0146] The motion compensation circuit 223 acquires
a compensated reference block for in-layer compensa-
tion, to which motion compensation has been performed
on the basis of the reference picture image data stored
in the memory 230. Here, the motion compensation is
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performed with the motion vector included as the MB
header information.
[0147] The switching circuit 226 selectively supplies,
as the reference picture image data, the after-blend-com-
pensation image data acquired by the blend compensa-
tion circuit 225 or the image data stored in the memory
216, to the inter-layer compensation circuit 224. The in-
ter-layer compensation circuit 224 acquires a compen-
sated reference block for inter-layer compensation, per-
formed with motion compensation and further multiplied
by a predicted coefficient for reducing the predicted re-
sidual, on the basis of the reference picture image data.
Here, the motion compensation is performed with the mo-
tion vector included as the MB header information, and
the image data switching is also performed on the basis
of switching information included as the MB header in-
formation.
[0148] The reference picture image data (the base
frame rate of image data) is supplied from memory 216
to the blend compensation circuit 225. In addition, the
predicted-source picture image data (the high frame rate
of image data) is supplied from the memory 230 to the
blend compensation circuit 225. Note that the picture
processing of the base layer and the picture processing
of the enhanced layer are synchronously performed.
[0149] The blend compensation circuit 225 performs,
with the high frame rate of image data, the processing
inverse to the blending processing, to the base frame
rate of image data, so as to acquire image data as the
after-blend-compensation image data, the image data in-
cluding, when the high frame rate of image data includes
the image data of one-side pictures in the units of tem-
porally successive two pictures, the image data of the
other-side pictures. The blend processing circuit 225 has
a configuration similar to that of the blend compensation
circuit 135 in the encoder 102 in the transmission device
100 described above (refer to Fig. 10), and the blending
ratio information and the phase information recognized
by the control unit as described above, are used in the
processing of the blend compensation circuit 135.
[0150] The switching circuit 228 selects the compen-
sated reference blocks for the in-layer compensation, ac-
quired by the motion compensation circuit 223 or the
compensated reference blocks for the inter-layer com-
pensation, acquired by the inter-layer compensation cir-
cuit 224, in units of blocks, so as to perform supplying to
the adding circuit 227. Here, the switching is performed
in accordance with the MB header information.
[0151] The adding circuit 227 adds the compensated
reference block to the predicted residual, so as to acquire
a block included in the high frame rate of enhanced frame
image data Qe’. The loop filter 229 removes quantization
noise from the block acquired by the adding circuit 227
in this manner, and then the block is accumulated in the
memory 230. Then, reading the accumulated data from
the memory 230, acquires the high frame rate of en-
hanced frame image data Qe’.
[0152] Fig. 24 also illustrates an exemplary configura-

tion of the decoding processing part of the decoder 203.
The exemplary configuration corresponds to the exem-
plary layer configuration including the base layer (Base
Layer) and the two enhanced layers (Ext 1 Layer and Ext
2 Layer) (refer to Figs. 8(b) and 8(c)). In Fig. 24, parts
corresponding to those of Fig. 23 are denoted with the
same reference signs, and thus the detailed descriptions
thereof will be appropriately omitted.
[0153] The decoder 203 includes an entropy decoding
circuit 211, an inverse quantization/inverse integer trans-
form circuit 212, a motion compensation circuit 213, an
adding circuit 214, a loop filter 215, and a memory 216.
In addition, the decoder 203 includes a switching circuit
220, an entropy decoding circuit 221A, an inverse quan-
tization/inverse integer transform circuit 222A, a motion
compensation circuit 223A, an inter-layer compensation
circuit 224A, a blend compensation circuit 225A, a
switching circuit 226A, an adding circuit 227A, a switch-
ing circuit 228A, a loop filter 229A, and a memory 230A.
[0154] In addition, the decoder 203 includes switching
circuit 231, an entropy decoding circuit 221B, an inverse
quantization/inverse integer transform circuit 222B, a
motion compensation circuit 223B, an inter-layer com-
pensation circuit 224B, a blend compensation circuit
225B, a switching circuit 226B, an adding circuit 227B,
an switching circuit 228B, a loop filter 229B, a memory
230B, and switching circuits 231 and 232.
[0155] Decoding processing to the base stream STb,
namely, the decoding processing of the base layer (Base
Layer) is similar to that in the exemplary configuration of
the decoding processing part of the decoder 203 of Fig.
23, and thus the detailed description thereof will be omit-
ted. Encoding processing to the enhanced stream STe
is performed being divided into decoding processing of
the enhanced layer 1 and decoding processing of the
enhanced layer 2.
[0156] The switching circuit 220 divides the enhanced
stream STe to the access units of the pictures to be han-
dled in the decoding processing of the enhanced layer 1
(encoded image data) and the access units of the pictures
to be handled in the decoding processing of the enhanced
layer 2 (encoded image data) . Here, the access units of
the pictures to be handled in the decoding processing of
the enhanced layer 1 are each the access unit of the
picture at the odd position in the temporally successive
two pictures. In addition, the access units of the pictures
to be handled in the decoding processing of the enhanced
layer 2 are each the access unit of the picture at the even
position in the temporally successive two pictures.
[0157] In Fig. 24, a system for the decoding processing
of the enhanced layer 1 includes the respective circuits
indicated with the reference signs denoted with "A". The
system for the decoding processing of the enhanced lay-
er 1 has a configuration similar to that of a system for the
decoding processing of the enhanced layer in the exem-
plary configuration of the decoding processing part of the
decoder 203 of Fig. 23, and reading accumulated data
from the memory 230A, sequentially acquires the image
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data of the picture at the odd position in each temporally
successive two pictures in the image data of the pictures
in the high frame rate. Note that the system for the de-
coding processing of the enhanced layer 1 performs com-
pensation processing with the base layer or compensa-
tion processing in the enhanced layer 1.
[0158] In Fig. 24, a system for the decoding processing
of the enhanced layer 2 includes the respective circuits
indicated with the reference signs denoted with "B". The
system for the decoding processing of the enhanced lay-
er 2 has a configuration similar to that of the system for
the decoding processing of the enhanced layer in the
exemplary configuration of the decoding processing part
of the decoder 203 of Fig. 23, and reading accumulated
data from the memory 230B, sequentially acquires the
image data of the picture at the even position in each
temporally successive two pictures in the image data of
the pictures in the high frame rate.
[0159] Note that the system for the decoding process-
ing of the enhanced layer 2 performs compensation
processing with the base layer, prediction encoding
processing with the enhanced layer 1, or compensation
processing in the enhanced layer 2. In a case where the
compensation processing with the base layer is per-
formed, the switching circuit 231 selects the output of the
memory 216. Meanwhile, in a case where the compen-
sation processing with the enhanced layer 1 is per-
formed, the switching circuit 231 selects the output of the
memory 230A.
[0160] Thus, acquisition is sequentially made.
[0161] The switching circuit 232 combines the image
data of the pictures at the odd positions read from the
memory 230A and the image data of the pictures at the
even positions read from the memory 230B, so that the
high frame rate of image data Qe’ is acquired.
[0162] Referring back to Fig. 22, the display processor
205 performs, as necessary, interpolation processing in
time, namely, frame interpolation processing to the high
frame rate of image data Qe’ and acquires a frame rate
of image data, the frame rate being higher than 120 fps,
so as to supply the frame rate of image data to a display
unit.
[0163] The operation of the reception device 200A il-
lustrated in Fig. 22, will be simply described. The recep-
tion unit 201 demodulates the RF modulated signal re-
ceived by the reception antenna, so as to acquire the
transport stream TS. The transport stream TS is sent to
the demultiplexer 202. The demultiplexer 202 extracts,
by the filtering of the PIDs, the base stream STb and the
enhanced stream STe from the transport stream TS, so
as to supply the base stream STb and the enhanced
stream STe to the decoder 203.
[0164] In addition, the demultiplexer 202 extracts the
section information included in the layer of the transport
stream TS, so as to send the section information to the
control unit not illustrated. The video scalability informa-
tion descriptor (refer to Fig. 20(a)) is also extracted. With
this arrangement, the control unit recognizes, for exam-

ple, that the image data included in the base stream STb
includes the image data acquired by the performance of
the blending processing.
[0165] The decoder 203 performs the decoding
processing to the base stream STb and the enhanced
stream STe, so as to acquire the high frame rate of image
data Qe’. In addition, the decoder 203 extracts, for ex-
ample, the parameter set and the SEI inserted into each
access unit included in the base stream STb or the en-
hanced stream STe, so as to send the parameter set and
the SEI to the control unit not illustrated. With this ar-
rangement, the control unit recognizes the coefficients α
and β in the blending processing and to which of the
temporally successive two pictures each access unit cor-
responds. The blending ratio information and the phase
information are used in performing the blend compensa-
tion to the base frame rate of image data in the decoding
processing.
[0166] The high frame rate of image data Qe’ acquired
by the decoder 203 is supplied to the display processor
205. As necessary, the interpolation processing in time,
namely, the frame interpolation processing is performed
to the high frame rate of image data Qe’ so that the frame
rate of image data is acquired, the frame rate being higher
than 120 fps. The image data is supplied to the display
unit so that image display is performed.
[0167] Fig. 25 illustrates an exemplary configuration of
the reception device 200B having the decode capability
processable to the 60 fps of moving image data. In Fig.
25, parts corresponding to those of Fig. 22 are denoted
with the same reference signs, and thus the detailed de-
scriptions thereof will be appropriately omitted. The re-
ception device 200B includes a reception unit 201, a de-
multiplexer 202B, a decoder 203B, and a display proc-
essor 205B.
[0168] The reception unit 201 demodulates the RF
modulated signal received by a reception antenna, so as
to acquire the transport stream TS. The demultiplexer
202B extracts, by filtering of the PIDs, only the base
stream STb from the transport stream TS, so as to supply
the base stream STb to the decoder 203B.
[0169] The decoder 203B performs the decoding
processing to the base stream STb, so as to acquire the
base frame rate of image data Qb. The display processor
205B performs interpolation processing in time, namely,
frame interpolation processing to the 60 fps of image data
Qb so that a frame rate of image data is acquired, the
frame rate being higher than 60 fps. The image data is
supplied to the display unit so that image display is per-
formed.
[0170] As described above, the transmission and re-
ception system 10 illustrated in Fig. 1 acquires the base
frame rate of image data Qb, the base frame rate being
60 fps, by the performance of the blending processing in
the units of temporally successive two pictures in the 120
fps of image data P, and then transmits the base stream
STb acquired by the performance of the prediction en-
coding processing to the base frame rate of image data
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Qb. Therefore, for example, in a case where the decode
capability processable to the base frame rate of image
data is provided on the reception side, acquiring the base
frame rate of image data by the processing of the base
stream STb can display smooth images as a moving im-
age, and additionally the frame interpolation processing
by low load computing in display processing can avoid
causing a problem in image quality.
[0171] In addition, the transmission and reception sys-
tem 10 illustrated in Fig. 1 transmits the enhanced stream
STe including the high frame rate of image data Qe.
Therefore, a receiver having a decode capability proc-
essable to the high frame rate of image data, processes
the enhanced stream STe and acquires the high frame
rate of image data so that the image display in the high
frame rate can be favorably performed.
[0172] In addition, in a case where performing the pre-
diction encoding to the high frame rate of image data Qe
with reference to the base frame rate of image data Qb,
the transmission and reception system 10 illustrated in
Fig. 1 performs the blend compensation processing to
the base frame rate of image data Qb and uses the after-
blend-compensation image data as the reference image
data. Therefore, the predicted residual can be reduced
in performing the prediction encoding to the high frame
rate of image data Qe.
[0173] In addition, the transmission and reception sys-
tem 10 illustrated in Fig. 1 inserts the blending ratio in-
formation in the blending processing, into the layer of the
enhanced stream. Therefore, on the reception side, the
processing inverse to the blending processing can be
easily and appropriately performed with the blending ratio
information.
[0174] In addition, the transmission and reception sys-
tem 10 illustrated in Fig. 1 inserts, into each access unit
of the enhanced stream, the phase information indicating
to which of the temporally successive two pictures the
access unit corresponds. Therefore, on the reception
side, the coefficients in the processing inverse to the
blending processing (the blend compensation process-
ing) can be appropriately switched with the phase infor-
mation so that the processing can be easily and appro-
priately performed.

<2. Modification>

[0175] Note that, according to the embodiment de-
scribed above, the example in which the entire frame rate
is 120 fps and the base frame rate is 60 fps, has been
given, but the combination of the frame rates is not limited
to this. For example, a similar manner is made with a
combination of 100 fps and 50 fps.
[0176] In addition, according to the embodiment de-
scribed above, the transmission and reception system
10 including the transmission device 100 and the recep-
tion device 200 has been given, but the configuration of
the transmission and reception system acquired by the
application of the present technology is not limited to this.

For example, the part of the reception device 200 may
include a set top box and a monitor connected through
a digital interface, such as high-definition multimedia in-
terface (HDMI). Note that "HDMI" is a registered trade-
mark.
[0177] In addition, according to the embodiment de-
scribed above, the example in which the container is the
transport stream (MPEG-2 TS), has been given. Howev-
er, the present technology can be similarly applied to a
system having a configuration in which distribution is per-
formed to a reception terminal with a network, such as
the Internet. In the distribution of the Internet, distribution
is performed with containers in MP4 and the other for-
mats. That is, examples of the container include contain-
ers in various formats, such as the transport stream
(MPEG-2 TS) and MPEG media transport (MMT) adopt-
ed in the digital broadcast standards and ISOBMFF
(MP4) used in the distribution of the Internet.
[0178] In addition, the present technology can have
the following configurations.

(1) A transmission device includes:

an image encoding unit configured to acquire a
base stream including, as an access unit, en-
coded image data per picture in a base frame
rate of image data acquired by performing blend-
ing processing in units of temporally successive
two pictures in a high frame rate of image data,
the image encoding unit being configured to ac-
quire an enhanced stream including, as an ac-
cess unit, encoded image data per picture in the
high frame rate of image data; and
a transmission unit configured to transmit a con-
tainer in a predetermined format, the container
including the base stream and the enhanced
stream.

(2) The transmission device described in (1) above
further includes:
an information inserting unit configured to insert
blending ratio information in the blending process-
ing, into a layer of the enhanced stream.
(3) According to the transmission device described
in (2) above,
the base stream and the enhanced stream each
have a NAL unit structure, and
the information inserting unit inserts a SEI NAL unit
having the blending ratio information, into the en-
hanced stream.
(4) According to the transmission device described
in (2) above,
the base stream and the enhanced stream each
have a NAL unit structure, and
the information inserting unit inserts the blending ra-
tio information into a PPS NAL unit of the enhanced
stream.
(5) The transmission device described in any of (1)
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to (4) above further includes:
an information inserting unit configured to insert, into
each access unit of the enhanced stream, phase in-
formation indicating to which of the temporally suc-
cessive two pictures the access unit corresponds.
(6) The transmission device described in any of (1)
to (5) above further includes:
an information inserting unit configured to insert, into
a layer of the container, identification information in-
dicating that the image data included in the base
stream includes the image data acquired by the per-
formance of the blending processing.
(7) According to the transmission device described
in any of (1) to (6) above, the image encoding unit
performs prediction encoding processing for the
base frame rate of image data, to the base frame
rate of image data, so as to acquire the base stream,
the image encoding unit being configured to perform,
with the high frame rate of image data, processing
inverse to the blending processing, to the base frame
rate of image data, so as to acquire image data as
after-blend-compensation image data, the image da-
ta including, when the high frame rate of image data
includes image data of one-side pictures in the units
of temporally successive two pictures, image data
of the other-side pictures, the image encoding unit
being configured to perform prediction encoding
processing with the after-blend-compensation im-
age data, to the high frame rate of image data, so
as to acquire the enhanced stream.
(8) According to the transmission device described
in (7) above, the image encoding unit acquires, per
predicted block in the high frame rate of image data,
image data over a range of more than the predicted
block, as the after-blend-compensation image data.
(9) A transmission method includes:

an image encoding step of acquiring a base
stream including, as an access unit, encoded
image data per picture in a base frame rate of
image data acquired by performing blending
processing in units of temporally successive two
pictures in a high frame rate of image data, and
acquiring an enhanced stream including, as an
access unit, encoded image data per picture in
the high frame rate of image data; and
a transmission step of transmitting a container
in a predetermined format by a transmission
unit, the container including the base stream and
the enhanced stream.

(10) A reception device includes:

a reception unit configured to receive a container
in a predetermined format, the container includ-
ing a base stream and an enhanced stream, the
base stream being acquired by performing pre-
diction encoding processing for a base frame

rate of image data, to the base frame rate of
image data acquired by performing blending
processing in units of temporally successive two
pictures in a high frame rate of image, the en-
hanced stream being acquired by performing
prediction encoding processing with after-
blend-compensation image data, to the high
frame rate of image data, the after-blend-com-
pensation image data being acquired by per-
forming, with the high frame rate of image data,
processing inverse to the blending processing,
to the base frame rate of image data, the after-
blend-compensation image data including,
when the high frame rate of image data includes
image data of one-side pictures in the units of
temporally successive two pictures, image data
of the other-side pictures; and
a processing unit configured to process only the
base stream so as to acquire the base frame
rate of image data or both of the base stream
and the enhanced stream so as to acquire the
high frame rate of image data,
in which, when performing decoding processing
to the enhanced stream, the processing unit per-
forms, with the high frame rate of image data
acquired by the processing of the enhanced
stream, the processing inverse to the blending
processing, to the base frame rate of image data
acquired by the processing of the base stream,
so as to acquire the after-blend-compensation
image data including, when the high frame rate
of image data includes the image data of the
one-side pictures in the units of temporally suc-
cessive two pictures, the image data of the oth-
er-side pictures, the processing unit being con-
figured to use the after-blend-compensation im-
age data as reference image data.

(11) According to the reception device described in
(10),
a layer of the enhanced stream includes blending
ratio information in the blending processing, insert-
ed, and
the processing unit uses the blending ratio informa-
tion in performing the processing inverse to the
blending processing.
(12) According to the reception device described in
(10) or (11),
each access unit in the enhanced stream includes
phase information indicating to which of the tempo-
rally successive two pictures the access unit corre-
sponds, inserted, and
the processing unit uses the phase information in
performing the processing inverse to the blending
processing.
(13) A reception method includes:

a reception step of receiving a container in a
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predetermined format by a reception unit, the
container including a base stream and an en-
hanced stream, the base stream being acquired
by performing prediction encoding processing
for a base frame rate of image data, to the base
frame rate of image data acquired by performing
blending processing in units of temporally suc-
cessive two pictures in a high frame rate of im-
age, the enhanced stream being acquired by
performing prediction encoding processing with
after-blend-compensation image data, to the
high frame rate of image data, the after-blend-
compensation image data being acquired by
performing, with the high frame rate of image
data, processing inverse to the blending
processing, to the base frame rate of image da-
ta, the after-blend-compensation image data in-
cluding, when the high frame rate of image data
includes image data of one-side pictures in the
units of temporally successive two pictures, im-
age data of the other-side pictures; and
a processing step of processing only the base
stream so as to acquire the base frame rate of
image data or both of the base stream and the
enhanced stream so as to acquire the high frame
rate of image data,
in which in the processing step, when decoding
processing is performed to the enhanced
stream, with the high frame rate of image data
acquired by the processing of the enhanced
stream, the processing inverse to the blending
processing is performed to the base frame rate
of image data acquired by the processing of the
base stream, so as to acquire the after-blend-
compensation image data including, when the
high frame rate of image data includes the image
data of the one-side pictures in the units of tem-
porally successive two pictures, the image data
of the other-side pictures, and
the after-blend-compensation image data is
used as reference image data.

(14) A reception device includes:

a reception unit configured to receive a container
in a predetermined format, the container includ-
ing a base stream and an enhanced stream, the
base stream being acquired by performing en-
coding processing to a base frame rate of image
data acquired by performing blending process-
ing in units of temporally successive two pictures
in a high frame rate of image data, the enhanced
stream being acquired by performing encoding
processing to the high frame rate of image data;
and
a processing unit configured to process only the
base stream so as to acquire the base frame
rate of image data or both of the base stream

and the enhanced stream so as to acquire the
high frame rate of image data.

[0179] Main features of the present technology are as
follows: the blending processing is performed in the units
of temporally successive two pictures in the 120 fps of
image data P so that the base frame rate of image data
Qb is acquired, the base frame rate being 60 fps. The
base stream STb including the base frame rate of image
data Qb is transmitted together with the enhanced stream
STe including the high frame rate of image data Qe, the
high frame rate being 120 fps, so that the high frame rate
of image data can be favorably transmitted with down-
ward compatibility achieved (refer to Figs. 3 and 9).

REFERENCE SIGNS LIST

[0180]

10 Transmission and reception system
100 Transmission device
101 Preprocessor
102 Encoder
103 Multiplexer
104 Transmission unit
111, 114 Delay circuits
112 Computing circuit
113 Latch circuit
121 Blocking circuit
122 Subtracting circuit
123 Motion prediction/motion compensation circuit
124 Integer transform/quantization circuit
125 Inverse quantization/inverse integer transform
circuit
126 Adding circuit
127 Loop filter
128 Memory
129 Entropy encoding circuit
130 Switching circuit
131, 131A, 131B Blocking circuits
132, 132A, 132B Subtracting circuits
133, 133A, 133B Motion prediction/motion compen-
sation circuit
134, 134A, 134B Inter-layer prediction/inter-layer
compensation circuit
135, 135A, 135B Blend circuit
136, 136A, 136B, 137, 137A, 137B Switching circuit
138, 138A, 138B Integer transform/quantization cir-
cuit
139, 139A, 139B Inverse quantization/inverse inte-
ger transform circuit
140, 140A, 140B Adding circuit
141, 141A, 141B Loop filter
142, 142A, 142B Memory
143, 143A, 143B Entropy encoding circuit
145, 146 Switching circuit
151, 152 Multiplying unit
153 Adding unit
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200A, 200B Reception device
201 Reception unit
202, 202B Demultiplexer
203, 203B Decoder
205, 205B Display processor
211 Entropy decoding circuit
212 Inverse quantization/inverse integer transform
circuit
213 Motion compensation circuit
214 Adding circuit
215 Loop filter
216 Memory
220 Switching circuit
221, 221A, 221B Entropy decoding circuit
222, 222A, 222B Inverse quantization/inverse inte-
ger transform circuit
223, 223A, 223B Motion compensation circuit
224, 224A, 224B Inter-layer compensation circuit
225, 225A, 225B Blend compensation circuit
226, 226A, 226B Switching circuit
227, 227A, 227B Adding circuit
228, 228A, 228B Switching circuit
229, 229A, 229B Loop filter
230, 230A, 230B Memory
231, 232 Switching circuit

Claims

1. A transmission device comprising:

an image encoding unit configured to acquire a
base stream including, as an access unit, en-
coded image data per picture in a base frame
rate of image data acquired by performing blend-
ing processing in units of temporally successive
two pictures in a high frame rate of image data,
the image encoding unit being configured to ac-
quire an enhanced stream including, as an ac-
cess unit, encoded image data per picture in the
high frame rate of image data; and
a transmission unit configured to transmit a con-
tainer in a predetermined format, the container
including the base stream and the enhanced
stream.

2. The transmission device according to claim 1, further
comprising:
an information inserting unit configured to insert
blending ratio information in the blending process-
ing, into a layer of the enhanced stream.

3. The transmission device according to claim 2,
wherein the base stream and the enhanced stream
each have a NAL unit structure, and
the information inserting unit inserts a SEI NAL unit
having the blending ratio information, into the en-
hanced stream.

4. The transmission device according to claim 2,
wherein the base stream and the enhanced stream
each have a NAL unit structure, and
the information inserting unit inserts the blending ra-
tio information into a PPS NAL unit of the enhanced
stream.

5. The transmission device according to claim 1, further
comprising:
an information inserting unit configured to insert, into
each access unit of the enhanced stream, phase in-
formation indicating to which of the temporally suc-
cessive two pictures the access unit corresponds.

6. The transmission device according to claim 1, further
comprising:
an information inserting unit configured to insert, into
a layer of the container, identification information in-
dicating that the image data included in the base
stream includes the image data acquired by the per-
formance of the blending processing.

7. The transmission device according to claim 1,
wherein the image encoding unit performs prediction
encoding processing for the base frame rate of im-
age data, to the base frame rate of image data, so
as to acquire the base stream, the image encoding
unit being configured to perform, with the high frame
rate of image data, processing inverse to the blend-
ing processing, to the base frame rate of image data,
so as to acquire image data as after-blend-compen-
sation image data, the image data including, when
the high frame rate of image data includes image
data of one-side pictures in the units of temporally
successive two pictures, image data of the other-
side pictures, the image encoding unit being config-
ured to perform prediction encoding processing with
the after-blend-compensation image data, to the
high frame rate of image data, so as to acquire the
enhanced stream.

8. The transmission device according to claim 7,
wherein the image encoding unit acquires, per pre-
dicted block in the high frame rate of image data,
image data over a range of more than the predicted
block, as the after-blend-compensation image data.

9. A transmission method comprising:

an image encoding step of acquiring a base
stream including, as an access unit, encoded
image data per picture in a base frame rate of
image data acquired by performing blending
processing in units of temporally successive two
pictures in a high frame rate of image data, and
acquiring an enhanced stream including, as an
access unit, encoded image data per picture in
the high frame rate of image data; and
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a transmission step of transmitting a container
in a predetermined format by a transmission
unit, the container including the base stream and
the enhanced stream.

10. A reception device comprising:

a reception unit configured to receive a container
in a predetermined format, the container includ-
ing a base stream and an enhanced stream, the
base stream being acquired by performing pre-
diction encoding processing for a base frame
rate of image data, to the base frame rate of
image data acquired by performing blending
processing in units of temporally successive two
pictures in a high frame rate of image, the en-
hanced stream being acquired by performing
prediction encoding processing with after-
blend-compensation image data, to the high
frame rate of image data, the after-blend-com-
pensation image data being acquired by per-
forming, with the high frame rate of image data,
processing inverse to the blending processing,
to the base frame rate of image data, the after-
blend-compensation image data including,
when the high frame rate of image data includes
image data of one-side pictures in the units of
temporally successive two pictures, image data
of the other-side pictures; and
a processing unit configured to process only the
base stream so as to acquire the base frame
rate of image data or both of the base stream
and the enhanced stream so as to acquire the
high frame rate of image data,
wherein, when performing decoding processing
to the enhanced stream, the processing unit per-
forms, with the high frame rate of image data
acquired by the processing of the enhanced
stream, the processing inverse to the blending
processing, to the base frame rate of image data
acquired by the processing of the base stream,
so as to acquire the after-blend-compensation
image data including, when the high frame rate
of image data includes the image data of the
one-side pictures in the units of temporally suc-
cessive two pictures, the image data of the oth-
er-side pictures, the processing unit being con-
figured to use the after-blend-compensation im-
age data as reference image data.

11. The reception device according to claim 10,
wherein a layer of the enhanced stream includes
blending ratio information in the blending process-
ing, inserted, and
the processing unit uses the blending ratio informa-
tion in performing the processing inverse to the
blending processing.

12. The reception device according to claim 10,
wherein each access unit in the enhanced stream
includes phase information indicating to which of the
temporally successive two pictures the access unit
corresponds, inserted, and
the processing unit uses the phase information in
performing the processing inverse to the blending
processing.

13. A reception method comprising:

a reception step of receiving a container in a
predetermined format by a reception unit, the
container including a base stream and an en-
hanced stream, the base stream being acquired
by performing prediction encoding processing
for a base frame rate of image data, to the base
frame rate of image data acquired by performing
blending processing in units of temporally suc-
cessive two pictures in a high frame rate of im-
age, the enhanced stream being acquired by
performing prediction encoding processing with
after-blend-compensation image data, to the
high frame rate of image data, the after-blend-
compensation image data being acquired by
performing, with the high frame rate of image
data, processing inverse to the blending
processing, to the base frame rate of image da-
ta, the after-blend-compensation image data in-
cluding, when the high frame rate of image data
includes image data of one-side pictures in the
units of temporally successive two pictures, im-
age data of the other-side pictures; and
a processing step of processing only the base
stream so as to acquire the base frame rate of
image data or both of the base stream and the
enhanced stream so as to acquire the high frame
rate of image data,
wherein, in the processing step, when decoding
processing is performed to the enhanced
stream, with the high frame rate of image data
acquired by the processing of the enhanced
stream, the processing inverse to the blending
processing is performed to the base frame rate
of image data acquired by the processing of the
base stream, so as to acquire the after-blend-
compensation image data including, when the
high frame rate of image data includes the image
data of the one-side pictures in the units of tem-
porally successive two pictures, the image data
of the other-side pictures, and
the after-blend-compensation image data is
used as reference image data.

14. A reception device comprising:

a reception unit configured to receive a container
in a predetermined format, the container includ-
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ing a base stream and an enhanced stream, the
base stream being acquired by performing en-
coding processing to a base frame rate of image
data acquired by performing blending process-
ing in units of temporally successive two pictures
in a high frame rate of image data, the enhanced
stream being acquired by performing encoding
processing to the high frame rate of image data;
and
a processing unit configured to process only the
base stream so as to acquire the base frame
rate of image data or both of the base stream
and the enhanced stream so as to acquire the
high frame rate of image data.

Amended claims under Art. 19.1 PCT

1. (Amended) A transmission device comprising:

an image encoding unit configured to acquire
encoded image data of a base layer including,
as an access unit, encoded image data per pic-
ture in a base frame rate of image data acquired
by performing blending processing in units of
temporally successive two pictures in a high
frame rate of image data, the image encoding
unit being configured to acquire encoded image
data of an enhanced layer including, as an ac-
cess unit, encoded image data per picture in the
high frame rate of image data; and
a transmission unit configured to transmit the
encoded image data of the base layer and the
encoded image data of the enhanced layer.

2. (Amended) The transmission device according to
claim 1, wherein the transmission unit further trans-
mits blending ratio information in the blending
processing.

3. (Amended) The transmission device according to
claim 2,
wherein the encoded image data of the base layer
and the encoded image data of the enhanced layer
each have a NAL unit structure, and
a SEI NAL unit of the encoded image data of the
enhanced layer includes the blending ratio informa-
tion inserted.

4. (Amended) The transmission device according to
claim 2,
wherein the encoded image data of the base layer
and the encoded image data of the enhanced data
each have a NAL unit structure, and
a PPS NAL unit of the encoded image data of the
enhanced layer includes the blending ratio informa-
tion inserted.

5. (Amended) The transmission device according to
claim 1, further comprising:
an information inserting unit configured to insert, into
each access unit of the encoded image data of the
enhanced layer, phase information indicating to
which of the temporally successive two pictures the
access unit corresponds.

6. (Amended) The transmission device according to
claim 1, wherein the transmission unit further trans-
mits identification information indicating that the im-
age data included in the base layer includes the im-
age data acquired by the performance of the blend-
ing processing.

7. (Amended) The transmission device according to
claim 1, wherein the image encoding unit performs
prediction encoding processing for the base frame
rate of image data, to the base frame rate of image
data, so as to acquire the encoded image data of the
base layer, the image encoding unit being configured
to perform, with the high frame rate of image data,
processing inverse to the blending processing, to the
base frame rate of image data, so as to acquire im-
age data as after-blend-compensation image data,
the image data including, when the high frame rate
of image data includes image data of one-side pic-
tures in the units of temporally successive two pic-
tures, image data of the other-side pictures, the im-
age encoding unit being configured to perform pre-
diction encoding processing with the after-blend-
compensation image data, to the high frame rate of
image data, so as to acquire the encoded image data
of the enhanced layer.

8. The transmission device according to claim 7,
wherein the image encoding unit acquires, per pre-
dicted block in the high frame rate of image data,
image data over a range of more than the predicted
block, as the after-blend-compensation image data.

9. (Amended) A transmission method comprising:

an image encoding step of acquiring encoded
image data of a base layer including, as an ac-
cess unit, encoded image data per picture in a
base frame rate of image data acquired by per-
forming blending processing in units of tempo-
rally successive two pictures in a high frame rate
of image data, and acquiring encoded image da-
ta of an enhanced layer including, as an access
unit, encoded image data per picture in the high
frame rate of image data; and
a transmission step of transmitting the encoded
image data of the base layer and the encoded
image data of the enhanced layer by a transmis-
sion unit.
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10. (Amended) A reception device comprising:

a reception unit configured to receive encoded
image data of a base layer and encoded image
data of an enhanced layer, the encoded image
data of the base layer being acquired by per-
forming prediction encoding processing for a
base frame rate of image data, to the base frame
rate of image data acquired by performing blend-
ing processing in units of temporally successive
two pictures in a high frame rate of image data,
the encoded image data of the enhanced layer
being acquired by performing prediction encod-
ing processing with after-blend-compensation
image data, to the high frame rate of image data,
the after-blend-compensation image data being
acquired by performing, with the high frame rate
of image data, processing inverse to the blend-
ing processing, to the base frame rate of image
data, the after-blend-compensation image data
including, when the high frame rate of image da-
ta includes image data of one-side pictures in
the units of temporally successive two pictures,
image data of the other-side pictures; and
a processing unit configured to process only the
encoded image data of the base layer so as to
acquire the base frame rate of image data or
both of the encoded image data of the base layer
and the encoded image data of the enhanced
layer so as to acquire the high frame rate of im-
age data,
wherein, when performing decoding processing
to the encoded image data of the enhanced lay-
er, the processing unit performs, with the high
frame rate of image data acquired by the
processing of the encoded image data of the
enhanced layer, the processing inverse to the
blending processing, to the base frame rate of
image data acquired by the processing of the
encoded image data of the base layer, so as to
acquire the after-blend-compensation image
data including, when the high frame rate of im-
age data includes the image data of the one-
side pictures in the units of temporally succes-
sive two pictures, the image data of the other-
side pictures, the processing unit being config-
ured to use the after-blend-compensation image
data as reference image data.

11. (Amended) The reception device according to
claim 10,
wherein the reception unit further receives blending
ratio information in the blending processing, and
the processing unit uses the blending ratio informa-
tion in performing the processing inverse to the
blending processing.

12. (Amended) The reception device according to

claim 10,
wherein each access unit in the encoded image data
of the enhanced layer includes phase information
indicating to which of the temporally successive two
pictures the access unit corresponds, inserted, and
the processing unit uses the phase information in
performing the processing inverse to the blending
processing.

13. (Amended) A reception method comprising:

a reception step of receiving encoded image da-
ta of a base layer and encoded image data of
an enhanced layer by a reception unit, the en-
coded image data of the base layer being ac-
quired by performing prediction encoding
processing for a base frame rate of image data,
to the base frame rate of image data acquired
by performing blending processing in units of
temporally successive two pictures in a high
frame rate of image data, the encoded image
data of the enhanced layer being acquired by
performing prediction encoding processing with
after-blend-compensation image data, to the
high frame rate of image data, the after-blend-
compensation image data being acquired by
performing, with the high frame rate of image
data, processing inverse to the blending
processing, to the base frame rate of image da-
ta, the after-blend-compensation image data in-
cluding, when the high frame rate of image data
includes image data of one-side pictures in the
units of temporally successive two pictures, im-
age data of the other-side pictures; and
a processing step of processing only the encod-
ed image data of the base layer so as to acquire
the base frame rate of image data or both of the
encoded image data of the base layer and the
encoded image data of the enhanced layer so
as to acquire the high frame rate of image data,
wherein, in the processing step, when decoding
processing is performed to the encoded image
data of the enhanced layer, with the high frame
rate of image data acquired by the processing
of the encoded image data of the enhanced lay-
er, the processing inverse to the blending
processing is performed to the base frame rate
of image data acquired by the processing of the
encoded image data of the base layer, so as to
acquire the after-blend-compensation image
data including, when the high frame rate of im-
age data includes the image data of the one-
side pictures in the units of temporally succes-
sive two pictures, the image data of the other-
side pictures, and
the after-blend-compensation image data is
used as reference image data.
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14. (Amended) A reception device comprising:

a reception unit configured to receive encoded
image data of a base layer and encoded image
data of an enhanced layer, the encoded image
data of the base layer being acquired by per-
forming encoding processing to a base frame
rate of image data acquired by performing blend-
ing processing in units of temporally successive
two pictures in a high frame rate of image data,
the encoded image data of the enhanced layer
being acquired by performing encoding
processing to the high frame rate of image data;
and
a processing unit configured to process only the
encoded image data of the base layer so as to
acquire the base frame rate of image data or
both of the encoded image data of the base layer
and the encoded image data of the enhanced
layer so as to acquire the high frame rate of im-
age data.
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