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DESCRIPTION

Description

Technical Field

[0001] Embodiments of the present invention relate to an image predictive decoding method,
and, more particularly, to an image predictive decoding method to generate a predicted signal
of a target block, using motion information of neighborhood blocks.

Background Art

[0002] The compression encoding technologies are used for efficient transmission and storage
of still pictures and video data. The techniques defined in MPEG-1 to 4 and ITU (International
Telecommunication Union) H.261 to H.264 are commonly used for video data.

[0003] In these encoding techniques, a picture as an encoding target is partitioned into a
plurality of blocks and then an encoding process and a decoding process are carried out on a
block basis. In intra-picture predictive encoding, a predicted signal is generated using a
reconstructed picture signal (or a restored signal of compressed picture data) of a neighboring
region present in the same picture as a target block and then a difference signal of a difference
between the predicted signal and a pixel signal of the target block is encoded. In inter-picture
predictive encoding, a predicted signal is generated with compensation for motion with
reference to a reconstructed picture signal of a neighboring region present in a picture different
from a target block, and a difference signal of a difference between the predicted signal and a
signal of the target block is encoded.

[0004] For example, the intra-picture predictive encoding of H.264 employs a method of
generating the predicted signal by extrapolating previously-reproduced pixel values of a region
adjacent to a block serving as an encoding target, in predetermined directions. Fig. 17 is a
schematic diagram for explaining the intra-picture prediction method used in ITU H.264. In (A)
of Fig. 17, a target block 802 is a block serving as an encoding target, and a pixel group 801
consisting of pixels A to M adjacent to a boundary of the target block 802 is a neighboring
region, which is a picture signal previously reproduced in past processing.

[0005] In the prediction shown in (A) of Fig. 17, the predicted signal is generated by
downwardly extending the pixel group 801 as neighboring pixels located immediately above
the target block 802. In the prediction shown in (B) of Fig. 17, the predicted signal is generated
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by rightwardly extending previously-reproduced pixels (I to L) located on the left side of the
target block 804. For specific methods for generation of the predicted signal, reference is
made, for example, to Patent Literature 1. A difference is calculated between each of nine
predicted signals generated by the methods shown in (A) to (1) of Fig. 17 in the above-
described manner, and the pixel signal of the target block, and these obtained differences are
compared to select a candidate to provide a minimum difference, as an optimum predicted
signal. As described above, the predicted signal can be generated by extrapolation of pixels.
The contents above are described in Patent Literature 1 below.

[0006] In ordinary inter-picture predictive encoding, the predicted signal is generated by a
method of searching reconstructed pictures for a signal similar to the pixel signal of the target
block. Then encoding is performed of a motion vector as a spatial displacement amount
between the target block and a region composed of the detected signal, and a residual signal
of the difference between the pixel signal of the target block and the predicted signal. The
searching technique for the motion vector for each block as described above is called block
matching.

[0007] Fig. 16 is a schematic diagram for explaining a block matching process. The below will
describe a procedure of generating a predicted signal for an example of a target block 702 on
an encoding target picture 701. A picture 703 is a reconstructed picture and a region 704 in the
reconstructed picture is a region located spatially at the same position as the target block 702.
In the block matching, a search range 705 that includes the region 704 is set. A region 706
with a signal to minimize the sum of absolute differences from the pixel signal of the target
block 702 is detected from this search range. The signal of this region 706 is determined to be
a predicted signal, and a displacement amount from the region 704 to the region 706 is
detected as a motion vector 707. Also often employed is a method of preparing a plurality of
reference pictures, selecting a reference picture to be applied to block matching for each target
block, and detecting reference picture selection information. In some cases in H.264 a plurality
of prediction types of different block sizes are prepared for encoding of motion vector, in order
to adapt for local feature changes of pictures. The prediction types of H.264 are described, for
example, in Patent Literature 2.

[0008] In compression encoding of video data, an encoding order of pictures (frames or fields)
may be optional. For this reason, there are three types of techniques regarding the encoding
order in inter- picture prediction to generate the predicted signal with reference to
reconstructed pictures. The first technique is forward prediction to generate the predicted
signal with reference to a past reconstructed picture in a display order, the second technique is
backward prediction to generate the predicted signal with reference to a future reconstructed
picture in the display order, and the third technique is bidirectional prediction to perform both
forward prediction and backward prediction and average two predicted signals. The types of
inter- picture predictions are described, for example, in Patent Literature 3.

[0009] In H.264, the third technique is performed using two reference picture lists each
consisting of a plurality of reconstructed pictures as candidates for a reference picture. More
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specifically, the block matching is carried out using the plurality of reference pictures registered
in each reference picture list to detect two regions corresponding to the region 706, and two
predicted signals thus detected are averaged.

[0010] An example of reference picture lists will be described with Figs. 5 and 6. In (A) of Fig.
5, a picture 505 indicates an encoding target picture and pictures 501 to 504 indicate
reconstructed pictures. Each image (picture) is identified by a frame number (frame num).
Reference picture list identification ListO and List1 in (A) of Fig. 6 indicate two reference picture
lists and in this example, four reference pictures are registered in each of the two reference
picture lists. Each reference picture is identified by a reference index (ref_idx).

[0011] Reconstructed pictures that can be registered in the reference picture lists are basically
optional. As in table 521 shown in (A) of Fig. 6, all the reference pictures registered in the two
reference picture lists may be past reconstructed pictures. Since the two predicted signals both
are forward predicted signals in this case, the prediction technique to average the two
predicted signals is called bi-predictive prediction, instead of the bidirectional prediction.

[0012] In bi-predictive prediction, it is necessary to encode two combinations (motion
information) of motion vectors and reference indices. Therefore, in order to decrease the bit
count, there is a technique of performing the bi-predictive prediction using the motion
information identified by List0 and the motion information identified by List1, out of the motion
information of neighboring blocks.

[0013] Patent Literature4 discloses the merit of general motion vector coding in that
neighbouring regions have similar motions with a target region, and it is more efficient to code
by taking the difference.

[0014] Patent Literature5 discloses a moving picture coding method and a moving picture
decoding method that enables reduction of memory size for motion vectors.

[0015] Patent Literature6 discloses strategies to improve the predictive efficiency of encoding
methods.

Citation List

Patent Literature

[0016]
Patent Literature 1: U.S. Pat. No. 6,765,964

Patent Literature 2: U.S. Pat. No. 7,003,035
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Patent Literature 3: U.S. Pat. No. 6,259,739
Patent Literature 4: U.S. Pat. No. 2005/117646 A1
Patent Literature 5: U.S. Pat. No. 2004/264570 A1

Patent Literature 6: JP 2007 049744 A

Summary of Invention

Technical Problem

[0017] Bi-predictive prediction involves averaging of two similar predicted signals, whereby
noise in the predicted signals can be more effectively removed by a smoothing effect. For this
purpose, it is effective to acquire two signals with slightly different motion vectors from an
identical reference picture. In the conventional methods of bi-predictive prediction using the
motion information of neighboring blocks, however, the selection of motion information to be
used in generation of two predicted signals is restricted by reference picture lists. Because of
this restriction, even if a set of two pieces of motion information of neighboring blocks include
motion vectors of close values based on the same reference picture, they cannot be selected.

[0018] It is assumed herein that when a block 400 in Fig. 7 is an encoding target block and
blocks 401 to 403 are neighboring blocks to the target block, each of the three neighboring
blocks has two pieces of motion information identified by List0 and List1. According to the
technique of the background art, the two predicted signals are generated by selecting one of
the three pieces of motion information identified by ListO and one of the three pieces of motion
information identified by List1, which are the motion information of the three neighboring
blocks. In general, a bit count necessary for reference index ref_idx becomes smaller when the
reference index ref_idx is "0"; therefore, it is often the case that all the reference indices ref_idx
in the motion information of neighboring blocks are 0. In the case where the reference index is
"0," use of the reference picture lists (521) in (A) of Fig. 6 results in acquiring the two predicted
signals from a reference picture with the frame number (frame num) of "3" and from a
reference picture with the frame number of "2," respectively. In this case, it is not feasible to
achieve a high smoothing effect.

[0019] As another example, let us assume a situation in which two reference picture lists are
composed of different reference pictures. In the case, as shown in (B) of Fig. 5, where a
picture 510 identified by the frame number of "3" is an encoding target picture, where pictures
507, 508, 509, and 511 identified by the frame numbers of "0," "1," "2," and "4", respectively,
are reconstructed pictures, and where the reference picture lists are lists 522 shown in (B) of
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Fig. 6, the two predicted signals are generated from different reference pictures. In this case, it
is also not feasible to achieve a high smoothing effect.

[0020] Therefore, there are needs for an image predictive encoding device, an image
predictive encoding method, an image predictive encoding program, an image predictive
decoding device, an image predictive decoding method, and an image predictive decoding
program capable of suppressing the noise of predicted signals.

Solution to Problem

[0021] An aspect of the present invention relates to image predictive decoding.

[0022] According to the present invention an image predictive decoding method according to
claim 1 is provided.

[0023] In a first informative example useful for understanding the invention, the image
predictive decoding may be configured as follows: it comprises extracting encoded data of
indication information, the encoded data extracted out of plural pieces of motion information
stored in the motion information recording means to identify one motion information set
consisting of two pieces of motion information between which any one of constituent elements
differ in value, making prediction information decoding means decode the indication
information, and extracting a motion information set to be used in generation of the predicted
signal of the target region, out of the one or more motion information sets derived by the
motion information derivation means, based on the decoded indication information.

[0024] In a second informative example useful for understanding the invention, the image
predictive decoding may be configured as follows: the picture recording means stores a
plurality of reconstructed pictures, the motion information contains information to identify the
plurality of reconstructed pictures, and motion vectors, the plurality of reconstructed pictures
stored in the picture recording means are identified using respective frame numbers in
decoding of the respective reconstructed pictures, and a derived motion information set is a
motion information set including two pieces of motion information having an identical frame
number of the reconstructed picture and different values of motion vectors.

[0025] In a third informative example useful for understanding the invention, the image
predictive decoding may be configured as follows: the picture recording means stores a
plurality of reconstructed pictures, the plurality of reconstructed pictures stored in the picture
recording means are identified using two reference picture lists each consisting of one or more
reconstructed pictures, each piece of the motion information is configured containing
information to identify the two reference picture lists, and the motion vector, and a derived
motion information set is a motion information set including two pieces of motion information
having identical information to identify the reference picture lists, and different values of motion
vectors.
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[0026] In a fourth informative example useful for understanding the invention, the image
predictive decoding may be configured as follows: the motion information set to be used in
generation of the predicted signal of the target region is derived from plural pieces of motion
information associated with a region neighboring the target region.

Advantageous Effects of Invention

[0027] As described above, an aspect of the present invention provides an image predictive
decoding method.

Brief Description of Drawings

[0028]

Fig. 1 is a drawing showing a configuration of an image predictive encoding device according
to an embodiment.

Fig. 2 is a drawing showing a configuration of a predicted signal generation unit shown in Fig.
1.

Fig. 3 is a flowchart showing a process of a motion information derivation unit shown in Fig. 2.

Fig. 4 is a schematic diagram for explaining an example of a technique for selecting one piece
of candidate prediction information from candidate motion prediction information (combination
of two pieces of motion information) using neighboring pixels to a target block.

Fig. 5 is a schematic diagram for explaining examples of encoding orders of pictures.
Fig. 6 is a drawing for explaining examples of reference picture lists.

Fig. 7 is a drawing for explaining examples of neighboring blocks.

Fig. 8 is a drawing for explaining other examples of neighboring blocks.

Fig. 9 is a flowchart showing a procedure of an image predictive encoding method according to
an embodiment.

Fig. 10 is a drawing showing a configuration of an image predictive decoding device according
to an embodiment.

Fig. 11 is a flowchart showing a procedure of an image predictive decoding method according
to an embodiment.

Fig. 12 is a drawing showing a configuration of a program for causing a computer to execute
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the image predictive encoding method according to an embodiment.

Fig. 13 is a drawing showing a configuration of a program for causing a computer to execute
the image predictive decoding method according to an embodiment.

Fig. 14 is a drawing showing a hardware configuration of a computer for executing a program
recorded in a recording medium.

Fig. 15 is a perspective view of a computer for executing a program stored in a recording
medium.

Fig. 16 is a schematic drawing for explaining a motion estimation process in inter-picture
prediction.

Fig. 17 is a schematic diagram for explaining the conventional intra- picture prediction method.

Description of Embodiments

[0029] Some embodiments will be described below in detail with reference to the drawings. In
the drawings identical or equivalent portions will be denoted by the same reference signs,
without redundant description. In the present specification, "frames," "pictures,” and "images"
(501 to 511 in Fig. 5) mean the same.

[0030] Fig. 1 is a drawing showing a configuration of an image predictive encoding device
according to an embodiment. The image predictive encoding device 100 shown in Fig. 1 is
provided with an input terminal 101, a block partition unit 102, a predicted signal generation
unit 103, a frame memory 104, a subtraction unit 105, a transform unit 106, a quantization unit
107, an inverse quantization unit 108, an inverse transform unit 109, an addition unit 110, a
quantized transform coefficient encoding unit 111, an output terminal 112, a prediction
information memory 113, and a prediction information encoding unit 114. In an embodiment,
the transform unit 106 and the quantization unit 107 function as residual signal encoding
means, the inverse quantization unit 108 and the inverse transform unit 109 function as
residual signal restoration means, and the prediction information memory functions as motion
information recording means. It is noted that the prediction information memory 113 may be
incorporated in the predicted signal generation unit 103. In an embodiment, the quantized
transform coefficient encoding unit 111 may also function as a part of the residual signal
encoding means and, in this case, an element that decodes data generated by the quantized
transform coefficient encoding unit 111 and outputs the decoded data to the inverse
quantization unit 108 constitutes a part of the residual signal restoration means.

[0031] The input terminal 101 is a terminal that implements input of a signal of a video
sequence consisting of a plurality of pictures.



DK/EP 3637778 T3

[0032] The block partition unit 102 partitions each picture of an encoding target represented by
a signal input from the input terminal 101, into a plurality of regions. In an embodiment, an
encoding target picture may be partitioned into a plurality of blocks each consisting of 8x8
pixels. These regions or blocks are target regions or target blocks to which the processing
described below is applied. The size and shape of blocks are not limited to this example.
Blocks of different sizes may be mixed in each picture.

[0033] The predicted signal generation unit 103 detects motion information necessary for
generation of a predicted signal of each prediction block in a target block and generates the
predicted signal. There are no particular restrictions on a method of generation of the
predicted signal, but it may be the inter-picture prediction or the intra-picture prediction as
described in the background art (though the intra-picture prediction is not illustrated). In an
embodiment, the motion information may be detected by the block matching shown in Fig. 16.
In the block matching, the predicted signal to minimize the sum of absolute differences from
the original signal (pixel signal) of the target block is detected from a reconstructed picture
acquired via line L104.

[0034] In an embodiment, the motion information may contain a motion vector, an identification
of a reference picture list (ListO and List1 in Fig. 5), and a reference index (ref_idx in Fig. 5).

[0035] When each reference picture list is composed of a plurality of reference pictures as
shown in Fig. 6, the reference index is detected simultaneously with the motion vector, in order
to indicate which reference picture is a target of the motion vector in the motion information.
When bi-predictive prediction is used, a prediction type (forward/backward/two-way) is also
determined at the same time. When the prediction type is the forward prediction, the motion
information with the reference picture list identification of List0 is detected; when the prediction
type is the backward prediction, the motion information with the reference picture list
identification of List1 is detected. In the case of the bi-predictive prediction, two pieces of
motion information identified by List0 and List1 are detected. The reconstructed pictures
registered in the reference picture lists shown in Fig. 6 may be automatically determined in
accordance with a predetermined rule, or information to specify the reconstructed pictures
registered in the reference picture lists may be explicitly encoded in frame units or in sequence
units. In an embodiment, frame numbers may be used as the information, as shown in Figs. 5
and 6.

[0036] Referring back to Fig. 1, the motion information and the prediction type are output via
line L103c and via line L103b to the prediction information memory 113 and to the prediction
information encoding unit 114, respectively.

[0037] The prediction information memory 113 stores the input motion information and
prediction type.

[0038] The prediction information encoding unit 114 entropy-encodes the motion information of
the encoding target block and outputs encoded data via line L114 to the output terminal 112.
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There are no particular restrictions on a method of the entropy encoding, but it may be the
arithmetic coding, variable-length coding, or the like.

[0039] The predicted signal generated by the predicted signal generation unit 103 is output via
line L103a to the subtraction unit 105 and to the addition unit 110.

[0040] The subtraction unit 105 subtracts the predicted signal of the target block input via line
L103a, from the pixel signal of the target block to generate a residual signal. The subtraction
unit 105 outputs the residual signal via line L105 to the transform unit 106.

[0041] The transform unit 106 performs a discrete cosine transform of the input residual signal
to generate transform coefficients. The quantization unit 107 quantizes the transform
coefficients generated by the transform unit 106, to generate quantized transform coefficients.
The quantized transform coefficient encoding unit 111 entropy-encodes the quantized
transform coefficients generated by the quantization unit 107. The encoded data generated by
the quantized transform coefficient encoding unit 111 is output via line L111 to the output
terminal 112. There are no particular restrictions on a method of the entropy encoding in the
quantized transform coefficient encoding unit 111, but it may be arithmetic coding, variable-
length coding, or the like.

[0042] The output terminal 112 outputs the information received from the prediction
information encoding unit 114 and the information from the quantized transform coefficient
encoding unit 111, together to the outside.

[0043] The inverse quantization unit 108 performs inverse quantization of the quantized
transform coefficients generated by the quantization unit 107, to generate transform
coefficients. The inverse transform unit 109 applies an inverse discrete cosine transform to the
transform coefficients generated by the inverse quantization unit 108, to restore a residual
signal. The addition unit 110 adds the restored residual signal to the predicted signal input
provided via line L103a, to generate a reconstructed pixel signal of the encoding target block
and stores the reconstructed pixel signal into the frame memory 104. It is also possible to
adopt other transform processes replacing the processes of the transform unit 106 and the
inverse transform unit 109. It is also noted that the transform unit 106 and the inverse
transform unit 109 are not always essential. In this manner, the reconstructed pixel signal of
the encoding target block is stored as a part of a reference picture or reconstructed picture in
the frame memory 104, in order to be used for generation of a predicted signal of a
subsequent encoding target block.

[0044] In an embodiment, the predicted signal generation unit 103 can also generate the
predicted signal of the target block by making use of the motion information associated with
blocks neighboring the target block (neighboring blocks). The motion information associated
with a neighboring block is motion information used in generation of the predicted signal when
the neighboring block was an encoding target. The motion information associated with the
neighboring blocks is stored in the prediction information memory 113. For each block,
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information to indicate that the predicted signal was generated by making use of the motion
information associated with the neighboring blocks, or information to indicate that the predicted
signal was generated by making use of the motion vector detected by the block matching may
be included in an encoded state in compressed data.

[0045] Now, let us consider the case where the predicted signal of the target block is
generated by the bi-predictive prediction. It will be described below using an example of (A) in
Fig. 7. Neighboring blocks are two blocks 401 and 402 neighboring the target block 400, which
are located immediately on the left side of and immediately above the target block 400, and the
motion information associated with these blocks is used for the prediction. In this case, if the
prediction type associated with the two neighboring blocks is the bi-predictive prediction, up to
four pieces of motion information can be used for generation of the predicted signal of the
target block. The predicted signal generation unit 103 selects two pieces of motion information
having different values of motion vectors or different values of frame numbers of reference
pictures, from the four pieces of motion information as candidates (four pieces of candidate
motion information). A frame number (frame_num) of a reference picture can be identified by a
combination of a reference picture list identification (List0 or List1) and a reference index
(ref_idex). Then two predicted signals are acquired from the frame memory 104 on the basis
of the respective pieces of motion information, and the two predicted signals are averaged in
pixel units to obtain a predicted signal. If the two predicted signals resemble each other, the
prediction performance is improved by the effect of noise removal owing to smoothing.

[0046] The prediction information encoding unit 114 encodes information (indication
information) to identify the two pieces of motion information used in the generation of the
predicted signal of the target block out of the four pieces of candidate motion information,
instead of the motion information. Therefore, the predicted signal may be generated in a bit
count that is smaller than that of the encoded data obtained by encoding the motion
information. The indication information may be two pieces of indication information to identify
the respective pieces of candidate motion information, or may be a piece of indication
information to identify the combination of the two pieces of candidate motion information.

[0047] The prediction information memory 113 stores the two pieces of motion information
actually used in the generation of the predicted signal of the target block, as motion information
associated with the target block. The two pieces of motion information may be stored as they
are, but since the existing image predictive encoding and decoding processes have the
restriction to refer to the two reference picture lists of List0 and List1, the two pieces of motion
information can be stored as described below.

[0048] Namely, when the two pieces of motion information have the same reference picture list
identification, the reference picture list identification in the two pieces of motion information can
be modified in accordance with a predetermined rule. For example, of the two pieces of motion
information, the reference picture list identification of one piece of motion information with a
smaller reference index (ref_idx) is assigned to List0, and the reference picture list
identification of the other piece of motion information is assigned to List1.



DK/EP 3637778 T3

[0049] When the two pieces of motion information also have the same reference index, the
reference picture list identification of one piece of motion information with the motion vector
having the smaller sum of absolute values of respective components thereof is assigned to
List0, and the reference picture list identification of the other piece of motion information is
assigned to List1.

[0050] If this assignment results in referring to a frame number different from the frame
number before the assignment, the reference index (ref_idx) can be modified so as to enable
reference to the frame number before the assignment.

[0051] If the two reference picture lists do not include any identical frame number as shown in
(B) of Fig. 6, the motion information may be managed using reference picture lists (523)
extended so as to include the same frame numbers as shown in (C) of Fig. 6. The extended
reference picture lists may be used directly in the case where the predicted signal of the target
block is generated using the motion information associated with neighboring blocks. Since the
frame numbers are recorded, they are also applicable to cases where the motion vector is
scaled according to the distance in the temporal direction between pictures (e.g., each vector
component is doubled when the motion vector to the target of the picture 504 in (A) of Fig. 5 is
converted into the motion vector to the target of the picture 503). Since the motion vector
storage methods described herein can be converted from one to another, any one of the
storage methods can be applied with no influence on the encoding result.

[0052] The processing of the predicted signal generation unit 103 will be further described in
detail. Fig. 2 is a drawing showing a configuration of the predicted signal generation unit 103
according to an embodiment. As shown in Fig. 2, the predicted signal generation unit 103 is
provided with a motion information derivation unit 121, a motion prediction information
selection unit 122, and a motion compensation unit 123. In this drawing, the part of motion
detection by the conventional block matching is omitted.

[0053] When both of the prediction types of the immediately above and immediately left blocks
used as neighboring blocks are bi-predictive prediction, the motion information derivation unit
121 compares four pieces of motion information associated with these neighboring blocks. The
motion information derivation unit 121 defines motion information having a different value of
any one of elements constituting the motion information, which are the motion vector, the
reference picture list identification, and the reference index, from those of the other three
pieces of motion information, as candidate motion information applicable to the prediction of
the target block. If there are two or more pieces of motion information with the same motion
vector value and the same frame number value of the reference picture (the frame number of
the reference picture can be identified by the combination of the reference picture list and the
reference index), one of them is defined as candidate motion information. Then the motion
information derivation unit 121 derives a set of any two pieces of candidate motion information,
as candidate bi-predictive prediction information. In this case, up to six pieces of candidate bi-
predictive prediction information can be derived. In cases where at least one of the
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immediately above and immediately left blocks to the target block is employed as a
neighboring block and where the prediction is bi-predictive prediction, combination patterns of
two pieces of motion information as many as the patterns described below can be derived from
the neighboring blocks. Namely, the combination patterns are as follows.

1. (1) 2 patterns: in cases where two pieces of motion information of the immediately above
block (402) or the immediately left block (401) are employed.

2. (2) 4 patterns: in cases where one piece of motion information of the immediately above
block (402) and one piece of motion information of the immediately left block (401) are
employed and where the reference picture lists in the selected two pieces of motion
information are different.

3. (3) 2 patterns: in cases where one piece of motion information of the immediately above
block (402) and one piece of motion information of the immediately left block (401) are
employed and where the reference picture lists in the selected two pieces of motion
information are the same.

[0054] Fig. 3 shows a flowchart of the processing carried out by the motion information
derivation unit 121. First, in step S301 the number N of neighboring blocks to be used in the
prediction of the target block is set and the current neighboring block number n is set to "0."
For example, n=0 is set for block 401 and n=1 for block 402. Furthermore, the number L of
pieces of candidate motion information is initialized to 0. Then the motion information and
prediction type of the n-th block are acquired from the prediction information memory 113 (step
S302). Thereafter, the number M of pieces of motion information associated with the n-th
neighboring block is set based on the prediction type (step S303).

[0055] Next, the m-th motion information of the n-th neighboring block is compared with the L
pieces of candidate motion information (step S304). If all the pieces of candidate motion
information are different from the motion information of the comparison target, or if L=0, the
processing proceeds to step S305. In step S305, the m-th motion information of the n-th
neighboring block is added to the candidate motion information and the value of L is given an
increment of 1. Thereafter, the processing proceeds to step S306.

[0056] If step S304 results in finding the same as the m-th motion information in the candidate
motion information, the processing proceeds to step S306. In step S304, if values of two
motion vectors in comparison are identical and if frame numbers corresponding to two sets of
reference indices and reference picture list identifications in comparison are identical, the
motion information is determined to be identical even with difference of the reference picture
lists. Areason for it is that when the motion vectors of two pieces of motion information and the
frame numbers of reference pictures thereof are identical, predicted signals generated from
these pieces of motion information become coincident.

[0057] In step S306, the value of m is given an increment of 1. In subsequent step S307, it is
determined whether the processes of steps S304 to S306 are completed, for all the pieces of
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motion information associated with the n-th neighboring block; if they are completed, the
processing proceeds to step S308; if they are not completed, the processing returns to step
S304.

[0058] In step S308, the value of the number n of the neighboring block is given an increment
of 1. Then in step S309, it is determined whether the processing is completed for all the
neighboring blocks. If it is completed, the processing proceeds to step S310; if it is not
completed, the processing returns to step S302.

[0059] Finally, in step S310, every set of two pieces of motion information having different
values of motion vectors or different values of frame numbers of reference pictures (the frame
number of each reference picture can be identified by the combination of the reference picture
list and the reference index) is derived from the L pieces of candidate motion information and
is set as candidate bi-predictive prediction information.

[0060] Concerning the motion information from which neighboring blocks the motion
information derivation unit 121 uses, it may be preliminarily determined for both of the
encoding side and the decoding side. Furthermore, information to specify the motion
information from which neighboring blocks the motion information derivation unit 121 used may
be transmitted in an encoded state to the decoding side.

[0061] The motion prediction information selection unit 122 selects an optimum piece from the
candidate bi-predictive prediction information input via line L121 from the motion information
derivation unit 121. Specifically, it selects the candidate bi-predictive prediction information to
minimize the sum of absolute differences between the "signal obtained as an average of two
signals acquired via line L104 from the frame memory 104 on the basis of two pieces of
candidate motion information" and the "pixel signal of the target block acquired via line L102."
Then indication information to identify the selected candidate bi-predictive prediction
information or to identify the two pieces of candidate motion information constituting the
selected candidate bi-predictive prediction information is output via line L103b to the prediction
information encoding unit.

[0062] Furthermore, the motion prediction information selection unit 122 outputs the selected
two pieces of motion information via line L103c to the prediction information memory 113 so as
to make the information stored therein, and outputs the information via line L122 to the motion
compensation unit 123. The motion compensation unit 123 averages two reconstructed pixel
signals extracted from the reconstructed pictures acquired via line L104, based on the two
input pieces of motion information, to generate a predicted signal, and outputs the predicted
signal via line L103a to the subtraction unit 105 and to the addition unit 110.

[0063] There are no particular restrictions on the technique of selecting one optimum piece of
candidate bi-predictive prediction information in the motion prediction information selection unit
122. For example, as shown in Fig. 4, instead of a pixel signal of a target block 461 in an
encoding target picture 451, a reconstructed region (462) of an inverted L-shape neighboring
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the block 461 may be used. Since the region 462 is the reconstructed region, the decoding
device can also use it. As shown in the drawing, a predicted region (472) corresponding to the
region 462 can be acquired from the reference picture 452 on the basis of one piece of motion
information 473. For every piece of candidate bi-predictive prediction information, inverted L-
shape regions can be acquired from two pieces of candidate motion information and signals
thereof are averaged to find the candidate bi-predictive prediction information to minimize the
sum of absolute differences from the region 462. This technique allows the decoding device to
select the same candidate bi-predictive prediction information as that selected by the encoding
device, and thus provides the advantage of eliminating the need for transmission of the
indication information.

[0064] In this manner, the predicted signal with a small difference from the original signal is
generated from the motion information associated with the blocks neighboring the target block
and two pieces of motion information having different values of motion vectors or different
values of frame numbers of reference pictures (the frame number of each reference picture
can be identified by the combination of the reference picture list and the reference index) are
selected, whereby the bi-predictive prediction of the target block can be implemented without
transmission of the motion information. Since the motion information contains the information
to identify the reference picture list, it becomes feasible to perform the bi-predictive prediction
using the motion information with the same reference picture list. Therefore, even if the
reference pictures in two reference picture lists are completely different, the bi-predictive
prediction can be carried out using motion vectors of the same reference picture. For example,
when the bi-predictive prediction with two similar signals is carried out using the motion vectors
of the same reference picture, improvement in prediction performance based on the smoothing
effect may be expected.

[0065] Fig. 9 is a flowchart showing a procedure of an image predictive encoding method
according to an embodiment. First, the block partition unit 102 partitions an input picture into
8x8 encoding blocks (the input picture may be partitioned in any other block size or shape or
blocks of different sizes may be mixed in a picture).

[0066] Next, the motion information derivation unit 121 acquires the motion information
associated with blocks neighboring a target block of an encoding target, from the prediction
information memory 113 and extracts motion information having a different value of any one of
the constituent elements thereof from the other motion information, as candidate motion
information applicable to the prediction of the target block. Then a set of any two pieces of
candidate motion information is derived as candidate bi-predictive prediction information (step
S300). The details of this step S300 were already described with reference to Fig. 3.

[0067] Next, the motion prediction information selection unit 122 selects one to be used in
generation of the predicted signal of the target block, from plural pieces of candidate bi-
predictive prediction information. Then the motion prediction information selection unit 122
determines the indication information to identify the selected piece of candidate bi-predictive
prediction information or to identify the two pieces of candidate motion information constituting
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the selected piece of candidate bi-predictive prediction information (step S320). In subsequent
step S101, the selected two pieces of motion information are stored into the prediction
information memory 113 and the prediction information encoding unit 114 encodes the
indication information.

[0068] Next, in step S102 the motion compensation unit 123 acquires pixel signals from two
reconstructed pictures acquired from the frame memory 104, based on the selected motion
information, and averages these pixel signals to generate a predicted signal of the target block.
In the prediction technique not using the motion information of neighboring blocks, the motion
information is detected by the block matching described in Fig. 16 and the predicted signal of
the target block is generated based on the motion information. The prediction information
encoding unit 114 encodes the motion information and information for switching of the two
prediction techniques. The motion information is stored into the prediction information memory
113.

[0069] Next, the residual signal indicative of the difference between the pixel signal of the
encoding target block and the predicted signal is transformed and encoded by the transform
unit 106, the quantization unit 107, and the quantized transform coefficient encoding unit 111
(step S103). Encoded data of the indication information and quantized transform coefficients is
output through the output terminal 112 (step S104).

[0070] After these processes or in parallel with these processes, the encoded residual signal is
decoded by the inverse quantization unit 108 and the inverse transform unit 109, for predictive
encoding of a subsequent encoding target block. Then the addition unit 110 adds the decoded
residual signal to the predicted signal to reconstruct a signal of the encoding target block. The
reconstructed signal is stored as a reference picture (reconstructed picture signal) into the
frame memory 104 (step S105). If the processing is not completed for all the encoding target
blocks, the processing returns to step S101 to carry out the processing for the next encoding
target block. If the processing is completed for all the encoding target blocks, the processing is
terminated (step S106).

[0071] Next, an image predictive decoding device according to an embodiment will be
described. Fig. 10 is a block diagram showing the image predictive decoding device according
to an embodiment. The image predictive decoding device 200 shown in Fig. 10 is provided with
an input terminal 201, a data analysis unit 202, an inverse quantization unit 203, an inverse
transform unit 204, an addition unit 205, an output terminal 206, a quantized transform
coefficient decoding unit 207, a prediction information decoding unit 208, a frame memory 104,
a motion information determination unit 209, a motion information derivation unit 121, a
prediction information memory 113, and a motion compensation unit 126. The inverse
quantization unit 203 and the inverse transform unit 204 function as residual signal decoding
means and the prediction information memory 113 functions as motion information recording
means. The decoding means by the inverse quantization unit 203 and the inverse transform
unit 204 may be any means other than these in other embodiments. Furthermore, the inverse
transform unit 204 may be excluded in other embodiments.
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[0072] The input terminal 201 implements input of compressed data compressively encoded
by the aforementioned image predictive encoding method. This compressed data contains, for
each of the blocks, encoded data obtained by entropy encoding of quantized transform
coefficients generated by transform and quantization of the residual signal, encoded data of
the prediction information, i.e., encoded data of motion information for generation of the
predicted signal of the block or indication information to identify the motion information to be
used in generation of the predicted signal of the decoding target block from the motion
information associated with neighboring blocks, and encoded data of information to indicate
which of the motion information and the indication information is encoded.

[0073] The data analysis unit 202 analyzes the compressed data input into the input terminal
201, separates the compressed data into encoded data of quantized transform coefficients and
encoded data of prediction information, for a decoding target block, and outputs these
encoded data via line L202a and via line L202b to the quantized transform coefficient decoding
unit 207 and to the prediction information decoding unit 208, respectively.

[0074] The prediction information decoding unit 208 entropy-decodes the encoded data of
motion information or indication information. The decoded motion information is sent via line
L208 to the motion information determination unit 209 and is then output without change via
line L207a and line L207b to the motion compensation unit 126 and the prediction information
memory 113. The prediction information memory 113 stores the motion information and the
motion compensation unit 126 acquires a pixel signal from a reconstructed picture acquired
from the frame memory 104, based on the motion information, and generates the predicted
signal of each prediction block in the decoding target block, using the pixel signal. The
generated predicted signal is output via line L126 to the addition unit 205.

[0075] On the other hand, when the prediction information decoding unit 208 entropy-decodes
the encoded data of indication information, the motion information derivation unit 121
functions. The motion information derivation unit 121, as described in detail with reference to
Fig. 3, acquires the motion information associated with blocks neighboring the decoding target
block, from the prediction information memory 113, and extracts information having different
values of any one of constituent elements thereof, as candidate motion information applicable
to the prediction of the decoding target block. Then the motion information derivation unit 121
derives a set of any two pieces of candidate motion information as candidate bi-predictive
prediction information and outputs the candidate bi-predictive prediction information via line
L121 to the motion information determination unit 209.

[0076] The motion information determination unit 209 selects one piece of candidate bi-
predictive prediction information identified by the indication information input via line L208, from
plural pieces of candidate bi-predictive prediction information input via line L121. The two
pieces of motion information constituting the selected candidate bi-predictive prediction
information are output via line L207a and via line L207b to the motion compensation unit 126
and to the prediction information memory 113. The prediction information memory 113 stores
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the motion information and the motion compensation unit 126 acquires pixel signals from
reconstructed pictures acquired from the frame memory 104, based on the two pieces of
motion information, and generates a predicted signal of each prediction block in the decoding
target block, using the pixel signals. The generated predicted signal is output via L126 to the
addition unit 205.

[0077] The quantized transform coefficient decoding unit 207 entropy-decodes the encoded
data of quantized transform coefficients of the residual signal in the encoding target block, and
outputs the restored quantized transform coefficients via line L207 to the inverse quantization
unit 203.

[0078] The inverse quantization unit 203 performs inverse quantization of the quantized
transform coefficients of the decoding target block input via line L207, to generate transform
coefficients. The inverse transform unit 204 performs an inverse discrete cosine transform of
the transform coefficients to restore a residual signal.

[0079] The addition unit 205 adds the predicted signal generated by the predicted signal
generation unit 103, to the residual signal restored by the inverse quantization unit 203 and the
inverse transform unit 204, to generate a decoded pixel signal of the decoding target block.
The decoded pixel signal is output via line L205 to the output terminal 206 and the frame
memory 104. The output terminal 206 outputs a reconstructed picture including the decoded
pixel signal, to the outside (e.g., a display).

[0080] The frame memory 104 stores as a reference picture the reconstructed picture output
from the addition unit 205, which is used as a reconstructed picture for reference for the next
decoding process.

[0081] An image predictive decoding method according to an embodiment will be described
below with reference to Fig. 11. First, compressed data is input through the input terminal 201
(step S201). Then the data analysis unit 202 performs the data analysis of the compressed
data and extracts the encoded data of the motion information for generation of the predicted
signal of the block or the indication information to identify the motion information used in the
generation of the predicted signal of the decoding target block from the motion information
associated with neighboring blocks, the encoded data of the information to indicate which of
the motion information and the indication information is encoded, and the encoded data of
quantized transform coefficients. The encoded data of motion information or the encoded data
of indication information is decoded by the prediction information decoding unit 208.

[0082] When the motion information is restored, the motion compensation unit 126 generates
the predicted signal of the decoding target block, based on the restored motion information.
The restored motion information is stored in the prediction information memory 113.

[0083] When the indication information is restored, the motion information derivation unit 121
acquires the motion information of neighboring blocks from the prediction information memory
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113. The motion information derivation unit 121 may acquire the motion information from
predetermined neighboring blocks. The motion information may be acquired from neighboring
blocks, based on the information transmitted from the encoding side.

[0084] Next, the motion information derivation unit 121, as shown in detail in Fig. 3, extracts
motion information between which any one of constituent elements differs in value out of the
acquired pieces of motion information, as candidate motion information applicable to the
prediction of the decoding target block. Then the motion information derivation unit 121 derives
a set of any two pieces of candidate motion information as candidate bi-predictive prediction
information (step S300).

[0085] Next, the motion information determination unit 209 selects one piece of bi-predictive
prediction information from the derived pieces of candidate bi-predictive prediction information,
using the restored indication information, to restore two pieces of motion information (step
S203).

[0086] Thereafter, the motion compensation unit 126 generates the predicted signal of the
decoding target block, based on the restored two pieces of motion information, and stores the
two pieces of motion information into the prediction information memory (S207).

[0087] Next, the quantized transform coefficients decoded by the quantized transform
coefficient decoding unit 207 are inversely quantized by the inverse quantization unit 203 and
the inverse transform unit 204 further applies the inverse transform to the output from the
inverse quantization unit 203 to generate a decoded residual signal (S208).

[0088] Next, the generated predicted signal is added to the decoded residual signal to
generate a decoded signal, and this decoded signal is stored into the frame memory 104, for
decoding of the next decoding target block (step S209). Thereafter, when the determination in
step S210 results in determining that there is the next compressed data, the processes of
S202 to S209 are repeated (S210), thereby processing all data to the last.

[0089] Fig. 12 is a drawing showing a configuration of a program for causing a computer to
execute the image predictive encoding method according to an embodiment. The image
predictive encoding program P100 is provided with a block partition module P101, a predicted
signal generation module P103, a storage module P104, a subtraction module P105, a
transform module P106, a quantization module P107, an inverse quantization module P108, an
inverse transform module P109, an addition module P110, a quantized transform coefficient
encoding module P111, a prediction information storage module P113, and a prediction
information encoding module P114. The predicted signal generation module P103 includes a
motion information derivation module P121, a motion prediction information selection module
P122, and a motion compensation module P123.

[0090] The functions that the block partition module P101, predicted signal generation module
P103, storage module P104, subtraction module P105, transform module P106, quantization
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module P107, inverse quantization module P108, inverse transform module P109, addition
module P110, quantized transform coefficient encoding module P111, prediction information
storage module P113, prediction information encoding module P114, motion information
derivation module P121, motion prediction information selection module P122, and motion
compensation module P123 cause a computer to execute are the same as the respective
functions of the block partition unit 102, predicted signal generation unit 103, frame memory
104, subtraction unit 105, transform unit 106, quantization unit 107, inverse quantization unit
108, inverse transform unit 109, addition unit 110, quantized transform coefficient encoding
unit 111, prediction information memory 113, prediction information encoding unit 114, motion
information derivation unit 121, motion prediction information selection unit 122, and motion
compensation unit 123.

[0091] Fig. 13 is a drawing showing a configuration of a program for causing a computer to
execute the image predictive decoding method according to an embodiment. The image
predictive decoding program P200 is provided with a data analysis module P201, a prediction
information decoding module P202, a motion information derivation module P121, a motion
information determination module P203, a prediction information storage module P205, a
motion compensation module P126, a quantized transform coefficient decoding module P206,
an inverse quantization module P207, an inverse transform module P208, an addition module
P209, and a storage module P104.

[0092] The functions that the data analysis module P201, prediction information decoding
module P202, motion information derivation module P121, motion information determination
module P203, prediction information storage module P205, motion compensation module
P126, quantized transform coefficient decoding module P206, inverse quantization module
P207, inverse transform module P208, addition module P209, and storage module P104 cause
a computer to execute are the same as the respective functions of the data analysis unit 202,
prediction information decoding unit 208, motion information derivation unit 121, motion
information determination unit 209, prediction information memory 113, motion compensation
unit 126, quantized transform coefficient decoding unit 207, inverse quantization unit 203,
inverse transform unit 204, addition unit 205, and frame memory 104.

[0093] The image predictive encoding program P100 or the image predictive decoding
program P200 configured as described above is stored in a recording medium 10 and
executed by a computer described below.

[0094] Fig. 14 is a drawing showing a hardware configuration of a computer for executing a
program recorded in a recording medium and Fig. 15 is a perspective view of a computer for
executing a program stored in a recording medium. Equipment that executes a program
recorded in a recording medium is not limited to computers, but may be a DVD player, a set-
top box, a cell phone, or the like provided with a CPU and configured to perform processing
and control based on software.

[0095] As shown in Fig. 14, a computer 30 is provided with a reading device 12 such as a
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floppy disk drive unit, a CD-ROM drive unit, or a DVD drive unit, a working memory (RAM) 14
on which an operating system is resident, a memory 16 storing a program stored in a
recording medium 10, a monitor device 18 such as a display, a mouse 20 and a keyboard 22
as input devices, a communication device 24 for transmission/reception of data and others,
and a CPU 26 to control execution of the program. When the recording medium 10 is put into
the reading device 12, the computer 30 becomes accessible to the image predictive encoding
program P100 or the image predictive decoding program P200 stored in the recording medium
10, through the reading device 12, and becomes able to operate as the image predictive
encoding device 100 or the image predictive decoding device 200, based on the image
predictive encoding program P100 or the image predictive decoding program P200.

[0096] As shown in Fig. 15, the image predictive encoding program and the image predictive
decoding program may be those provided in the form of computer data signal 40
superimposed on a carrier wave, through a network. In this case, the computer 30 can save
the image predictive encoding program or the image predictive decoding program received by
the communication device 24, into the memory 16 and execute the image predictive encoding
program or the image predictive decoding program.

[0097] The various embodiments were described above, but it should be noted that the
present invention can further include modifications as described below.

(Candidates for Motion Information)

[0098] In the above embodiment the motion information is composed of the motion vector, the
reference picture list identification (ListO and List1 in Fig. 5), and the reference index (ref_idx
in Fig. 5), but the motion information may be configured by replacing the reference picture list
identification and the reference index with a frame number. A reason for it is that the same
result and effect as in the above-described embodiment using the motion information
associated with neighboring blocks can be achieved by use of the frame numbers.

(Restrictions on Candidate Two-way Motion Information)

[0099] In the above embodiment the motion information derivation unit used all the
combinations of candidate motion information as candidate two-way motion information, but
only sets of motion information satisfying the conditions below may be adopted as candidate
two-way motion information.

1. 1) Only the immediately above and immediately left blocks to the target block.

2. 2) Two pieces of motion information to indicate the same reference picture.

3. 3) Two motion vectors which are not identical but have close values (the difference of
absolute values of which is smaller than a certain value). Namely, the motion vector
(MVXa,MVYa) of the immediately above block and the motion vector (MVXb,MVYb) of
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the immediately left block satisfy the following two relations:

(IMVXa — MVXbl = 0)I(IMVYa — MVYbl !=0);

and

(IMVXa ~ MVXbl <= N) && (IMVYa - MVYbl <= N)

(where N is a small value).

If there is no candidate two-way motion information satisfying the conditions, the other
prediction process may be used without transmission of the indication information.

[0100] The number of candidate two-way motion information may be designated in frame units
or in block units and information to specify the designated number may be included in
compressed data. Furthermore, information to indicate such application of the restrictions on
the candidate two-way motion information may be encoded in frame units.

(Identification of Indication Information)

[0101] In determining the identification of the indication information, a priority order of the
immediately left block (401) and the immediately above block (402) may be determined using
the motion information of the above right block (404 in Fig. 8) to the target block (400 in Fig.
8). If the motion vector of the immediately above block (MVXa,MVYa), the motion vector of the
immediately left block (MVXb,MVYb), and the motion vector of the above left block
(MVXc,MVYc) satisfy the relation of IMVXa - MVXcl + IMVYa - MVYcl < IMVXb - MVXcl + [MVYb
- MVYc¢|, the motion information of the immediately left block is given an identification with a
smaller bit count. If the relation is not met, the motion information of the immediately above
block is given an identification with a smaller bit count. When a higher priority is put on the
motion information of the neighboring block assumed to have a higher correlation with the
target block in this manner, the bit count of the indication information can be reduced.

(Derivation and Selection of Candidate Motion Vector)

[0102] In the above embodiment the derivation and selection of candidate motion vector are
carried out for the horizontal and vertical components of the motion vector together, but the
derivation and selection of candidate motion vector may be individually performed for the
horizontal component and the vertical component of the motion vector. In the above
embodiment a single motion vector of a neighboring block was defined as a candidate motion
vector, but it is also possible to define as a candidate motion vector an average of two motion
vectors or a motion vector scaled according to the distance in the temporal direction between
pictures (e.g., each vector component is doubled when the motion vector to the target of the
picture 504 in (A) of Fig. 5 is converted into the motion vector to the target of the picture 503).

(Prediction Type)
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[0103] In the above embodiment the prediction type for both of two neighboring blocks is the
bi-predictive prediction, but the present invention can also be applied to cases where one of
them is forward or backward prediction. In such cases, up to three pieces of candidate bi-
predictive prediction information are derived. In these cases, combination patterns of two
pieces of motion information as many as the patterns described below can be derived from
neighboring blocks. Namely, the combination patterns are as follows:

1. (1) 1 pattern: in cases where two pieces of motion information of the immediately above
block (402) or the immediately left block (401) are adopted;

2. (2) 1 pattern: in cases where one piece of motion information of the immediately above
block (402) and one piece of motion information of the immediately left block (401) are
employed and where the reference picture lists about the two pieces of motion
information are different;

3. (3) 1 pattern: in cases where one piece of motion information of the immediately above
block (402) and one piece of motion information of the immediately left block (401) are
employed and where the reference picture lists about the two pieces of motion
information are identical.

[0104] Furthermore, both of the two neighboring blocks may be the forward or backward
prediction, or one of them may be the forward prediction and the other the backward
prediction.

(Number of Neighboring Blocks)

[0105] There are no particular restrictions on the number of neighboring blocks applicable to
the prediction of the target block. As in (B) of Fig. 7, three blocks 401 to 403 may be used as
neighboring blocks. It is also possible to use motion information associated with a block of a
preceding frame. If the neighboring blocks (401-405) are further partitioned as shown in Fig. 8,
the motion information associated with such smaller blocks may be included in the candidate
motion information. It is also possible to use motion information of a block which is not adjacent
to the target block.

(N-predictive Prediction)

[0106] In the above embodiment the prediction method of the target block performed using the
motion information associated with the neighboring blocks is the bi-predictive prediction, but
the prediction method does not have to be limited to it, and may be uni-predictive prediction or
tri-predictive prediction. In this case, step S310 in Fig. 3 may be configured to derive candidate
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N-predictive prediction information and select one therefrom. N pieces of motion information
may be stored in that case, but in the case where N is three or more, the motion information to
be stored may be limited to two, by the reference indices or the values of the motion vectors.

(Transform Unit and Inverse Transform Unit)

[0107] The transform process of the residual signal may be carried out in a fixed block size or
the transform process may be carried out by further partitioning the target region according to
a partial region.

(Color Signal)

[0108] In the description of the above embodiment there is no particular description about
color format, but the predicted signal generation process may be carried out individually from a
luminance signal, for a color signal or a color difference signal. The processing may also be
carried out in synchronism with the processing of the luminance signal.

Reference Signs List

[0109] 100 image predictive encoding device; 101 input terminal; 102 block partition unit; 103
predicted signal generation unit; 104 frame memory; 105 subtraction unit; 106 transform unit;
107 quantization unit; 108 inverse quantization unit; 109 inverse transform unit; 110 addition
unit; 111 quantized transform coefficient encoding unit; 112 output terminal; 113 prediction
information memory; 114 prediction information encoding unit; 121 motion information
derivation unit; 122 motion prediction information selection unit; 123 motion compensation unit;
201 input terminal; 202 data analysis unit; 203 inverse quantization unit; 204 inverse transform
unit; 205 addition unit; 206 output terminal; 207 quantized transform coefficient decoding unit;
208 prediction information decoding unit; 209 motion information determination unit.
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1. Billedforudsigende afkodningsfremgangsmade omfattende:
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ekstraktion, fra komprimerede data, af kodede data af indikations-
information og kodede data af et restsignal, hvor de kodede data af
indikationsinformation identificerer et bevaegelsesinformationssaet, der
anvendes til generering af et forudsagt signal fra et malomrade (400) af et
afkodningsmé’ll i et billede, hvor indikationsinformationen indikerer, at
beveegelsesinformationssaettet bestar af to bevaegelsesinformationer ud af
en flerhed af bevaegelsesinformationer associeret med naboomrader (401,
402), der stgder op til mdlomradet (400) i en ramme, der skal afkodes og
bevaegelsesinformation associeret med et omrade i en afkodet tidligere
ramme, der indikerer bevaegelsesinformationen for et tidsmasssigt
naboomrade placeret i en forudgdende ramme; hvor hver
bevaagelsesinformation indeholder en bevaegelsesvektor, en
referencebilledlisteidentifikation og et referencebilledindeks, eller en
bevaegelsesvektor og et rammenummer associeret med naboomraderne
(401, 402);

afkodning af de kodede data af indikationsinformation for at gendanne
indikationsinformationen;

udledning for alle kombinationer af to bevaegelsesinformationer associeret
med naboomraderne (401, 402), mellem hvilke respektive rammenumre
identificeret med respektiv referencebilledlisteidentifikation og respektivt
referencebilledindeks er forskellige fra hinanden, eller mellem hvilke de
respektive bevaegelsesvektorer er forskellige fra hinanden, hvor et
respektivt bevaegelsesinformationssaet inkluderer de to bevaegelses-
informationer, som reaktion pa gendannelse af indikationsinformationen;
udveelgelse fra de afledte bevasgelsesinformationssaet af et valgt
bevaagelsesinformationssaet, der skal bruges til generering af det
forudsagte signal fra malomradet (400) baseret pa
indikationsinformationen;

generering af det forudsagte signal for malomradet (400) ved at kombinere
to signaler opnadet fra rekonstruerede billeder lagret i en hukommelse
baseret pa de to bevaegelsesinformationer, som er inkluderet i det valgte

bevaegelsesinformationssaet;
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2

lagring af de to bevaegelsesinformationer, der anvendes til generering af
det forudsagte signal fra malomradet (400) i hukommelsen;

afkodning af et restsignal af malregionen (400) fra de kodede data af
restsignalet;

rekonstruktion af et pixelsignal af malomradet (400) baseret pa det
forudsagte signal og det gendannede restsignal; og

lagring af det rekonstruerede pixelsignal som en del af et rekonstrueret
billede.



DK/EP 3637778 T3

DRAWINGS

Drawing

001

qeoL 28011
TINN NGOG \/\ Z
NOLLYVHONI | vzo\_rw%gﬁ_m%_z_
Y NOLLDIOTHd > NOLLOIO3d
PLET ) €01 2 e
AHOWIN  [INANGLNED} 2 e
NN \< J T
o e e
\ YOl
oLl v0i
e 7
6017
sl = Be0}1
IS
IN mwm.&/z_ .NNO_W_
8047, |
TN NOIY 2D B0
BN = H 2
801
TINA SNIGOONS ﬂ
B FEE] . IND 1 TR Y LINN
N AOISNTIT [* NOILYZUNYAD 7 03Nl - NOLLLLHVd
d3aZIILNYNO \/\ \/\ H0071d
G041
2 2011 J0p 90LT gy O Tgg,  zoLT \/\ oLt Lol
1Ll 201
LBy



DK/EP 3637778 T3

Fig.2

121

/\/ L113
MOTION
INFORMATION /\/
DERIVATION UNIT]
L121— | §122 .103b
v
1102 —»MOTONPREDCTION

INFORMATION
L104 = seerTioNunT

L1242
2

¥
MOTION
L.104 —>COMPENSATION

UNIT -
T L103a

123

A&

v

v

<



Fig.3

START

DK/EP 3637778 T3

/( 8300

SET NUMBER M GF NEIGHBORING BLOCKS, n=0 lz
INITIALIZE NUMBER OF CANDIDATE MOTION INFORMATION, AND =0 S304

REFERENCE FRAVELIST, OR MOTICRVECTORAND FRAVE NUMBER

¥
WP DATAQF NEXTHEIGHBORING BLOCK (PREDICTION TYPE AND MOON FCRWATON INBLOCK)
* WOTION INFOPMATION: MOTION VEGTCR AND REFERENGE FRAME NMBER ARD

2 8302

" 5304

ISET HUMBER M OF 1V INBLOCK, BASED ON PREDICTION TYPE, AND =0 [ 2>

303

No

SFORMATION Bliﬂ%ﬁgﬁ&ﬁgg%m %E%%S OF CANDIDATE
\\'\1\(&5 S305

m- 11 MOTION INFORMATION TO

CANDEDATE MOTION INFORMATJON AND E=L+1

FET ALL COMBINATIONS (L*L-L)2 OF TWO PIECES OF CANDIDATE MOTION INFORMATION
HAVING DIFFERENT VALUES, AS CANDIDATE TWO-WAY PREDICTION INFORMATIGHN

8310

END



Fig.4

451
N

472
473
410

452

(B)

(A)

DK/EP 3637778 T3



DK/EP 3637778 T3

d30H0 AVIdSIA <

HIAHO AV1dSIG ¢+

¥

e4d A

/

N

¥
L =
)

SR . T

Y
Y
b

£ A
mi% mi%
A
# I
! I
1 1
! I
| 1
! i
1 1
P \A
Vo,
17
v WE 05
£ Z
m+u\m N+w%

/
A

05 €08

4
%

I
Hi%

/
A,

b
I+ ¢

/

\M%

0

'L

/
A,

0
K

/
A,

wnu " swey

a)

wnu swely

(V)

GBIy



DK/EP 3637778 T3

€25
2.

O=turmi owey

225
2

128
2

p=lunu”sliey ¢

L=wnu swiey O=Wnu"atue z

Z=Wnu aure L=lnu T swey L

P=LINU BWey Z=Uwinu awey 0
Lsh oist XpiTjal

- (=unu "swely c

- p=lunu " awey i

p=uUnU aley Z=lnu " auiey 0
11817 o XpI~e.

Ly sely O=winu aluey I

D=tunu~aulel FnE.:cimEm& P4

£=lnustey Z=WnuTBluely L

¢=nu slely g=winu alle {
1sn | 018N xpiisl

)

(a)

(v)

9'614



DK/EP 3637778 T3

10v

0ov
2]

L1

1O

b

N

£0v

404

(g)

0oF
2

1

L1

AN

LOY

(v)

1B14



DK/EP 3637778 T3

2 cop
€0
007 z1 >
> LoV
L7
(a)
POl 2o 1120

£0v

I

oy

oy

0oy

¢l

L1

(AR

bL

cop

Lov

8614



Fig.9

( START )

I

i

v

DK/EP 3637778 T3

DERIVE CANDIDATE TWO-WAY MOTION
INFORMATION FOR TARGET BLOCK

No

h 4

< S300

DETERMINE INDICATION INFORMATION

!

‘z S320

ENCODE INDICATION INFORMATION
AND STORE MOTION INFORMATION

'

A

Z8101

GENERATE PREDICTED SIGNAL e
' 5102

PERFORM TRANSFORM AND QUANTIZATION OF RESIDUAL SIGNAL
AND ENCCDING OF QUANTIZED TRANSFORM COEFFICIENTS Z

y

5103

OUTPUT ENCODED INDICATION INFORMATICN
AND QUANTIZED TRANSFORM COEFFICIENTS

T

DEGODE RESIDUAL SIGNAL, ADD PREDICTED
SIGNAL THERETO TO GENERATE REPRODUCED
SIGNAL OF TARGET BLOCK, AND STORE IT

IS PROCESSING
COMPLETED FOR ALL TARGET
BLOCKS?

END



DK/EP 3637778 T3

gl

I

AHONAN

NOLLYIWHOANI
U0 — | NOILOIA3Hd

B
V21— [INROLUW
T2 NOLWRON

NOLLOW
LN ONIG0930
1zkl = 80T I NouviniodN

AHOWIIN N TVCAREE \n\ | NOLLOICd

SNV NOILYSN3dIOD L0 >
N EQ_ NOLIOW 5 NOLON 802

70} 2L021] N
N 602

2l T2 gg1q

A

Y

F

A

2 42027
4 TRENI00E

N N N m@w@m N u._w@zw o ] /Y 2 NN
G021 e
902 0T Y021 yhz 02T dop oy /Y EE0T L0z1 102

102 202

A

|
S
>3

o=
ame ]
o~

0L Bi4



DK/EP 3637778 T3

2
ViVQ AMEAD Y04 G3137dW0D

ONISS3D0Ud 8 ON

0128

60ZS 1} JHOLS ANV "T¥NOIS G30NA0HdIY
2| 3LvY3aNID OL WNDIS gaL0IA34d OL
TYNOIS TYNdISTY d30NA0YTH aav

!

80¢S N TTWNEHS WNQOISEY JdONUONdIH 3ivHANTD 01 SINDIDI44300
J3ZLNYND 4300030 40 WHOASNYYL ASHAANI WHOIMId

20¢s 2] NOLIVIVIOINI NOLLOW JH0LS GNY
Y0018 LIOUVL 40 TuNSIS 0301034 d 31vHaNaD

1

€0¢s
2] NOUVIHOANI NOLLOW THINDOV

!

N A0018 199HY] HOA4 NOLLYINHOIN]
NOLLOW AYM-OML 2IYGIONYD 123738

¥

00es

202s N AOOT DNIJOINT LIDHVL 204 NOILLYWNHOIN] NOLLVOIGNT ONY
SLNZID44300 WHCISNYYHL Q3ZLNYND LOVHIXE OL SISATYNY YLVYG WHO4H3d
ry

o

-

L0Zs
YiVQ GASSTHIINOD LNdN

LHVLS

LLBid



DK/EP 3637778 T3

€0ld"

IGOW

£e E\/\zo@%zma NOD NOILOW

ZZid” N

FINCONW NOILOT1aS
NOILLVINHOAN]
NOILDIGTYd NOILOW

bZid N\

S INTOW NOLIVARIAT
NOILLYWHO-NI NOLLOW

00kd ™

FNGON ONIGODNS
Libd - INFIDIHH300
ARJOSSNVAL AEZILNYND
Olid~" o4 FINAOW NOILIAQY
FINGOR
60Ld " N WHOSSNVHL ISHIANI
IMNAOW
80Ld " " NOLYZILNVAD JSHIANI
20Ld " N ATINAON NOLLYZILNYND
a0ld " oA ITNAOW WHOLISNYHL
GOLd -~ AT INGOW NOLLOVHLENS
$0Ld~" oo ITINAOW FDVHOLS
(IO NOLLYSINTD
£0bd~ A THUNSIS A3LD N
FINAON DNIGOINT
Pild-" oA NOILYWHOHNI
NOLLDIQTd
F1NOOW 3OVH0LS
Ehld ™ N |NOLYAEOANT NOLATN
TINAON
LObd ™ N ol SO

ZL b4




DK/EP 3637778 T3

002d ™

POLd~ N\ IINAOW IDVHOLS
602d - A FINAONW NOLLIAAQY
802~ ™ WyOISNALL ASHIANI
20Zd " N zo;ﬁmwm@mmmmwmwim
90zd~ A T INAORIHOD
WHOJSNYEL AIZLLNYAD

9Zld " N

FTNAOKW
NOLLYSNIJINOD NOLLOW

S0ed -

AINAOW ADVHOLS
NOLLVINHOANI NOLLDIGTHd

TINGON NOILYNINGS13d

£02d " N NOIVWHOANI NOLLOW
TINCON NOILYATIad

LZld " oA NOLLYWHOANI NOLLOW
FINUON SNIGOo3a

Z02d - oA NOILLYWHO-NE

NOILDIQT Y
L0Zd -~ N TINAON SISATYNY VLVQ

gL b1y




DK/EP 3637778 T3

Fig.14

CPU -~ 26
14 —~{WORKING MEMORY
DISPLAY —— 18
16— MEMORY
MOUSE —— 20
10— RECORDING -
MEDIUM KEYBOARD —— 22
12—
READER COMMUNICATION | 24
DEVICE




DK/EP 3637778 T3

Fig.15

22 i 5% GS:D
Y, 2

20



Fig.16

701

703

705
Y

707 (MV)

(B)

(A)

DK/EP 3637778 T3



DK/EP 3637778 T3

(@

(v)

L1 B4



	Page 1 - ABSTRACT/BIBLIOGRAPHY
	Page 2 - ABSTRACT/BIBLIOGRAPHY
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - DESCRIPTION
	Page 21 - DESCRIPTION
	Page 22 - DESCRIPTION
	Page 23 - DESCRIPTION
	Page 24 - DESCRIPTION
	Page 25 - DESCRIPTION
	Page 26 - DESCRIPTION
	Page 27 - CLAIMS
	Page 28 - CLAIMS
	Page 29 - DRAWINGS
	Page 30 - DRAWINGS
	Page 31 - DRAWINGS
	Page 32 - DRAWINGS
	Page 33 - DRAWINGS
	Page 34 - DRAWINGS
	Page 35 - DRAWINGS
	Page 36 - DRAWINGS
	Page 37 - DRAWINGS
	Page 38 - DRAWINGS
	Page 39 - DRAWINGS
	Page 40 - DRAWINGS
	Page 41 - DRAWINGS
	Page 42 - DRAWINGS
	Page 43 - DRAWINGS
	Page 44 - DRAWINGS
	Page 45 - DRAWINGS

