Specification
Title Of The Invention
Byte Alignment Device And Byte Alignment Method
Technical Field
[0001]

The present invention relates to technology for carrying
cout byte alignment on bit streams that have been acquired by
variable length encoding of a block coefficient sequence.

Background Art
[0002]

In recent years editing processing of high quality video
information is being carried out in various environments.
Editing processing of video information includes, for example,
recognition processing for video information during
transmission, editing processing of a single video, and
combination processing for a plurality of videos etc. It has
been envisaged to carry out this type of editing processing of
video information not only on servers of data centers or
individual personal computers, but also using mobile terminals
owned by individuals, networked home electric appliances,
audio-visual devices mounted in vehicles, routers within
networks etc. Here, editing processing of video information is
normally carried out in units of MB groups (specifically, MB
lines made up of MBs, independent MBs, groups of arbitrary MBs
etc.). Accordingly, editing processing for video information
is carried out in units of video bit streams corresponding to
MB groups. MB means macroblock here.

[0003]

On the other hand, video bit streams are generated by

subjecting quantized block coefficient sequences to variable



length encoding, in the case of H.264. Specifically, a video
bit stream corresponding to an MB group is generated as encoded
information in bit units by variable length encoding of a block
coefficient sequence belonging to an MB group. It is known that
a bit stream that has been generated in this way is not always
segmented into bytes, even if video signal information that was
the object of encoding (coefficient sequence) was byte segmented
information.

[0004]

In the case where a video bit stream has not been segmented
into bytes, in data processing operations, called copy and seek,
of the video bit stream, bit shift operation processing becomes
necessary, and there is a problem with increased load on the
device.

[0005]

Patent literature 1 below describes a method of subjecting
a bit stream that is in frame units to byte alignment using a
slice header that is used with H.264/AVC. However, with the
technology of patent literature 1, since bit quantity adjustment
of a slice header, that has the entire bit stream of a frame
constituting an object, is assumed, it is not possible to carry
out byte alignment for arbitrary MB groups, resulting in lack
of flexibility in use. Also, since there is an upper limit on
the number of slice headers that can be inserted into a single
frame, there is a problem that carrying out byte alignment for
MBs of arbitrary locations is difficult.

Citation List
Patent Literature
[0006]

Patent literature 1



International Patent Publication No.: W02009/093647
Summary of the Invention

Techical Problem

[0007]

The present invention has been conceived in view of the
above~described situation. One object of the present invention
is to provide technology that is capable of avoiding shift
operation processing in bit stream extraction processing, and
suppressing processing load. A specific object of the present
invention is to provide technology to adjust the bit quantity
of abit streamencoded in MB group units by adjusting coefficient
sequences of blocks within MBs, and in this way carry out byte
alignment of a bit stream created from arbitrary MB groups.

Solution To Problem

[0008]
Means for solving the above-described problems can be

described as in the following aspects.

[0009]
(Aspect 1)

A byte alignment device, for carrying out byte alignment
on bit streams that have been acquired by variable length
encoding of a block coefficient sequence, comprising:

a base coefficient sequence insertion section, a desired
increased bit quantity calculation section, an adjustment
coefficient sequence detection section, and an adjustment
coefficient sequence insertion section, wherein

the base coefficient sequence insertion section is
configured to replace adjustment coefficient sequences, which

are high-frequency components within quantized block

coefficient sequences, with predetermined base coefficient



sequences,

the desired increased bit quantity calculation section
is configured to calculate a bit quantity that is to be increased
for byte alignment, based on code amount of a bit stream that
has been acquired by subjecting the block coefficient sequences,
in which the adjustment coefficient sequences have been replaced
with the base coefficient sequences, to variable length
encoding,

the adjustment coefficient sequence detection section is
configured to detect adjustment coefficient sequences that will
replace the base coefficient sequences, based on the bit quantity
that is to be increased, and

the adjustment coefficient sequence insertion section is
configured to insert the adjustment coefficient sequences that
have been detected into high-frequency components corresponding
to the base coefficient sequences.
[0010]
(Aspect 2)

The byte alignment device of aspect 1, further comprising
a guard coefficient insertion section, wherein

the guard coefficient insertion section is configured to
replace coefficients, that are positioned one coefficient
closer to a low frequency side than the high frequency component
coefficient sequence of the block coefficient sequences, with
guard coefficients, and

the guard coefficients restrict influence on code amount
of the bit stream due to a value of a coefficient that is more
to a low fregquency side than a guard coefficient.
{00111
(Aspect 3) S



The byte alignment device of aspect 1 or aspect 2, wherein
the adjustment coefficient sequence detection section is
configured to detect the appropriate adjustment coefficient
sequence based on factors that influence code amount of the bit
stream that has been subjected to variable length encoding, in
addition to the bit quantity to be increased.

[0012]
(Aspect 4)

The byte alignment device of any one of aspects 1 - 3,
further comprising a search DB, and wherein

the search DB is configured so that it is possible to detect
the appropriate adjustment coefficient sequence based on the
bit guantity to be increased and/or factors that influence code
amount of the bit stream that has been subjected to variable
length encoding.

[0013]
(Aspect 5)

A bit stream generating device, comprising the byte
alignment device of any one of aspects 1 - 4, and a variable
length encoding section, wherein

the variable length encoding section, when subjecting
coefficient sequences of adjacent blocks that are adjacent to
object blocks that are the object of byte alignment by the byte
alignment device, to variable length encoding,

is configured to carry out restriction of a prediction
mode of the encoding of the object blocks, and/or £ix coefficient
values used in encoding.

[0014]

{(Aspect 6)

A bit stream generating methodL Qseq,iQ”QEd?E_ﬁ9m9§¥¥Y”_”~.



out byte alignment on bit streams that have been acquired by
variable length encoding of a block coefficient sequence,
comprising:

a step of replacing adjustment coefficient sequences, that
are a high-frequency components within quantized block
coefficient sequences, with predetermined base coefficient
sequences,

a step of calculating a bit quantity that is to be increased
for byte alignment, based on code amount of a bit stream that
has been acquired by subjecting the block coefficient sequences,
in which the adjustment coefficient sequences have been replaced
with base coefficient sequences, to variable length encoding,

a step of detecting appropriate adjustment coefficient
sequences that will replace the base coefficient sequences,
based on bit quantity that is to be increased, and

a step of inserting the detected adjustment coefficient
sequences into high-frequency components corresponding to the
base coefficient sequences.

[0015]
(Aspect 7)

A computer program for causing execution of the method
of aspect 6 on a computer.
[0016]

(Aspect 8)

A data structure made up of block coefficient sequences,
wherein

high-frequency component coefficients of the block
coefficient sequences are made adjustment coefficient sequences
for carrying out byte alignment of a bit stream that has been

subjected to variable length encoding,



guard coefficients are inserted into coefficients that
are one coefficient closer to the low-frequency side than the
adjustment coefficient sequences, and

the guard coefficients suppress influence on variable
length encoding conditions due to values of low-frequency
component coefficients that are closer to the low-frequency side
than this guard coefficient.

Regarding the computer program and/or the data structure
described above, it can be utilized on a computer by being stored
in an appropriate storage medium such as, for example, an
electrical magnetic or optical medium. Also, this storage
medium can be utilized by the Internet for example it may be
a storage medium on a cloud computing system.

Advantageous Affect Of The Invention
[0017]

According to the present invention, it is possible to
provide technology to carry out byte alignment on a bit stream
that has been created from arbitrary MB groups.

Brief Description Of The Drawings

[0018]

Fig. 1 is a block diagram for describing the schematic structure
of an encoding device used in a byte alignment processing section
of a first embodiment of the present invention.

Fig. 2 is a block diagram for describing the schematic structure
of a byte alignment processing section of a first embodiment.
Fig. 3 is an explanatory drawing for describing structure of
a search table.

Fig. 4 is a flowchart for describing an overall procedure of
encoding processing of the first embodiment.

Fig. 5 is a flowchart for describing a procedure for byte



alignment processing of the first embodiment.

Fig. 6 1is an explanatory drawing for describing a block
coefficient sequence.

Fig. 7 is an explanatory drawing for describing insertion of
an adjustment coefficient sequence.

Fig. 8 is a flowchart for describing a search table generation
procedure.

Fig. 9 is a flowchart for describing restricting or fixing of
encoding modes of a byte alignment processing procedure of the
first embodiment. Fig. 9(a) shows adjustment object blocks with
a first embodiment. Fig. 9(b) shows adjustment object blocks
with a second embodiment, and shows restricting or fixing of
encoding modes related to these blocks.

Description Of The Embodiments

[0019]

An encoding system of a first embodiment of the present
invention will be described in the following with reference to
the attached drawings.

[0020]
(Structure of the embodiment)

First, the overall schematic structure of an encoding
device that uses the encoding system of this embodiment will
be described with reference to Fig. 1.

[0021]

This system comprises an integer precision conversion
section 1, a quantization section 2, a byte alignment processing
section 3, and a variable length encoding section 4. Each
element will be described below.

[0022]

(Integer Precision Conversion Section)



The integer precision conversion section 1 is input with
a block coefficient sequence (in the case of intra frame
encoding) or a block coefficient sequence residual signal (in
the case of inter frame encoding). 1In this specification, both
a block coefficient sequence and a residual signal for a block
coefficient sequence will be referred to as a block coefficient
sequence. The integer precision conversion section 1 converts
real precision input values to integer precision, and since this
can be configured using the same implementation as with
conventional H.264, detailed description will be omitted.
[0023]

(Quantization Section)

The quantization section 2 is a functional element for
subjecting a block ccefficient sequence, that has been subjected
to integer precision conversion, to quantization. This
guantization section 2 can also be configured with the same
implementation as for conventional H.264, and so detailed
description is omitted.

[0024]
(Byte Alignment Processing Section)

The byte alignment processing section 3 is a functional
element corresponding to one embodiment of a byte alignment
device of the present invention.

[0025]

The byte alignment processing section 3 of this
embodiment comprises a base coefficient sequence insertion
section 31, a desired increased bit quantity calculation section
32, an adjustment coefficient sequence detection section 33,
an adjustment coefficient sequence insertion section 34, a guard

coefficient insertion section 35, and a search DB 36.
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[0026]

The base coefficient sequence insertion section 31 is
configured to replace coefficient sequences for adjustment
(hereafter referred to as TailCoeff), which are high-frequency
components within quantized block coefficient sequences, with
predetermined base coefficient sequences.

[0027]

The desired increased bit quantity calculation section
32 is configured to calculate a bit quantity that is to be
increased for byte alignment, based on code amount of abit stream
that has been acquired by subjecting the block coefficient
sequences, in which the coefficient sequences for adjustment
have been replaced with base coefficient sequences, to variable
length encoding.

[(0028]

The adjustment coefficient sequence detection section 33
is configured to detect appropriate adjustment coefficient
sequences that will replace base coefficient sequences (high
frequency component coefficient sequences), based on the bit
quantity that is to be increased. Further, the adjustment
coefficient sequence detection section 33 of this embodiment
is configured to detect appropriate adjustment coefficient
sequences based on factors (that will be described later) that
influence code amounts of bit streams that have been subjected
to variable length encoding, in addition to the bit quantity
that is to be increased.

[0029]
The adjustment coefficient sequence insertion section 34

is configured to insert the adjustment coefficient sequences

that have been detected into high-frequency components =



11

corresponding to the base coefficient sequences.
[0030]

The guard coefficient insertion section 35 is configured
to replace coefficients that are one position closer to the lower
frequency side than a high frequency component coefficient
sequence of a block coefficient sequence with guard coefficients
(hereafter referred to as GuardCoeff). A fixed coefficient
value (with this example, a coefficent of an absclute value of
2 or greater) is inserted into a GuardCoeff. Here, the guard
coefficients restrict influence on code amount of the bit stream
due to a value of a coefficient that is more to a low frequency
side than a guard coefficient (described later). Position of
the guard coefficients shall be already known at the time of
insertion of the guard coefficients. Search of guard
coefficient position will be described later.

[0031)

The search DB 36 is configured so that it is possible to
detect the appropriate adjustment coefficient sequence based
on the bit quantity to be increased and/or factors that influence
code amount of the bit stream that has been subjected to variable
length encoding. The search DB 36 of this embodiment is
specifically a table structure (refer to Fig. 3), but the
structure of the DB is not particularly restricted. In this
specification, a search DB will be termed a search table. With
this embodiment, some parameters that influence bit stream code
amount are made retrieval -keys of the search table, while
remaining parameters are made fixed values.

[0032]

Detailed structure of the byte alignment processing

section 3 of this embodiment will be described later as operation
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of this embodiment.
[0033]
(Variable Length Encoding Section)

The variable length encoding section 4 is a functional
element for carrying out variable length encoding on the
coefficient sequences of each block
[0034]

The variable length encoding section 4 of this embodiment
is "configured to carry out restriction of prediction modes for
encoding of object blocks and/or fixing of coefficient values
used in encoding, when carrying out variable length encoding
of coefficient sequences of adjacent blocks that are adjacent
to object blocks constituting the object of byte alignment
processing by the byte alignment device”. Apart from this point,
the variable length encoding section 4 of this embodiment can
be configured in the same manner as for variable length encoding
using CAVLC (Context Adaptve Variable Length Coding) of H.264,
for example.

[(0035]

Detailed structure of the variable length encoding section
4 of this embodiment will be described later as the operation
of this embodiment.

[0036]
(Bit Stream Generating Procedure Of This Embodiment)

The bit stream generating procedure of this embodiment
will be described in the following with further reference to
Fig. 4. In the following example, an MB group constituting an
object of byte alignment is made an MB line formed by MBs arranged

in a single line. Also, a block constituting an object of

coefficient adjustment in this example is made the final block
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of the final MB of the MB line.
[0037]
(Steps SA-1 to 3 in Fig. 4)

First, input of a video signal before encoding is received,
and a coefficient sequence of that video signal is converted
with integer precision. Further, the coefficient sequence that
has been converted with integer precision is subjected to
quantization. Processing up to that point may be the same as
for normal H.264, and so detailed description is omitted.
[0038]

(Steps SA-4 to 5 in Fig. 4)

Next, a procedure for byte alignment processing by the
byte alignment processing section 3 of this embodiment will be
described with further reference to Fig. 5.

[0039]
(Step SB-0 in Fig. 5)

The wvariable length encoding section 4 carries out
variable length encoding for "each block, except for blocks that
were subjected to adjustment of coefficient sequence (object
blocks)". From a total number of bits of bit streams obtained
as a result, it is possible to acquire bit quantity for bit
streams of MB lines except for the object blocks. It is possible
to acquire code amount for bit streams of all the MB line by
adding this bit quantity and code amount of bit streams due to
encoding of object block coefficient sequences. This code
amount acts as a benchmark for byte alignment processing.
[0040]

(Step SB-1 in Fig. 5)
First, the byte alignment processing section 3 acquires

block coefficient sequences in the object block that have been
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subjected to quantization processing from the quantization
section 2. Here, an example of a block coefficient sequence will
be supplementarily described with reference to Fig. 6. With
H.264, a frame 100 constitutes in a single image is made up of
a plurality of MB lines 101 to 10n, and each MB line is made
up of a plurality of MBs {(refer to Fig. 6(a)). Each MB is then
made up of a plurality of blocks (refer to Fig. 6(b)). WithH.264,
each block has a 4x4 pixel format. In Fig. 6, indices 1 to 16
are attached to each block. It is then possible to determine
a quantized coefficient value corresponding to each index by
quantization. Byperforming zigzag scanning (refer to Fig 6(c))
of such coefficient wvalues for each index it is possible to
generate a coefficient sequence for the block (refer to Fig.
6(d). The numerical characters shown in Fig. 6(d) represent
indices of the coefficients, and do not represent coefficient
values. In Fig. 6(d), coefficient index 11 constitutes a guard
coefficient, which will be described later, coefficient
sequences further to the high-frequency side (right side in Fig
6) than this are coefficient sequences that will be replaced
for adjustment (hereafter sometimes referred to as TailCoeff),
and coefficient sequences further to the low-frequency side
(left side in Fig. 6) than the guard coefficient are coefficient
sequences representing signal content (hereafter sometimes
referred to as LeftPartCoeff). In this example, the index
number of a block constituting an object for coefficient sequence
adjustment is 16 (refer to Fig. 6(b)).
[0041]
(Step SB-2 in Fig. 5)

Next, the base coefficient sequence insertion section 31

substitutes a base coefficient sequence that has been prepared
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in advance (hereafter sometimes referred to as BaseCoeff) for
the previocusly described TailCoeff. With this embodiment a
value of (0, 0, 0, 0) is used as the base coefficient sequence.
This is in order, in CAVLC, to be able to minimize encoded bit
gquantity, when using a coefficient sequence of (0, 0, 0, Q).
[0042]

(Step SB-3 in Fig. 5)

Next, it is confirmed whether or not encoding of the block
coefficient sequence is the first after the initial TailCoeff
has been replaced. Specifically, variable length encoding of
the block coefficient sequence is carried out twice for byte
alignment. The fist time a coefficient sequence having a
TailCoeff replaced with a base coefficient sequence is subjected
to variable length encoding, and the second time a coefficient
sequence having a TailCoeff replaced with an adjustment
coefficient sequence is subjected to variable length encoding.
If the determination here is Yes, processing advances to step
SB-4.

[0043]
(Steps SB-4 and SB-5 in Fig. 5)

Next, a TailCoeff is replaced with a BaseCoeff, and
variable length encoding is carried out by the variable length
encoding section 4 using the coefficient sequence after
replacement.

[0044]
{(Steps SB-6 and SB-7 in Fig. 5)

Next, the desired increased bit quantity calculation
section 32 calculates an X modulo 8 residual amount, namely X
mod 8, with a code amount that has been obtained by summing code

amount of an object block obtained by variable length encoding
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and a code amount acquired in step SB-0 (namely code amount for
all MB lines) as X. A difference between this residual amount
and 8 is then calculated. The result is the desired increase
amount for the number of bits in the bit stream.

[0045]

(Step SB-8 in Fig. 5)

Next, an adjustment coefficient sequence that should be
inserted into the TailCoeff is searched for and acquired from
a search table 36, using the acquired desired increase amount
and other coefficient characteristics. Specifically, in the
search table 36 it is possible to search for an appropriate
adjustment coefficient sequence based on respective factors

that affect increased bit quantity (in this example the desired

increases bit guantity, LeftPartTotalCoeff and
NeighborTotalCoeff). This search will be described further
later.
[C046]

The position of a guard coefficient (namely the
GuardIndex) is acquired at the time of generating the search
table shown in Fig 8, and this will also be described later.
[0047]

Terminology used in the description of the coefficient
sequence is shown in table 1 below.

[0048]
Table 1: Coefficient Sequence Structure For Byte Alignment Object Block

Information Value Description

Absolute value A 3 Numerical value domain of TailCoeff

(when absolute value A is 3: made values of -3, -2, -1, 0, 1,

2,3
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GuardCoeff 2 fixed coefficient value
GuardIndex 11 Index of GuardCoeff (position)
GuardTotalCoeff 1 Number of nonzero coefficients of Guard Coeff
LeftPartCoeff coefficient | Coefficient sequence positioned more to the low frequency
sequence | side than GuardCoeff
LeftPartTotalCoeff 6 Number of nonzero coefficients of Left Part
TailCoeff coefficient | Adjustment coefficient sequence (this is a coefficient
sequence | sequence replaced with a previously generated adjustment
coefficient sequence, namely, corresponding adjustment
coefficient sequence is obtained from previously generated
adjustment coefficient sequence table, based on
LeftPartTotalCoeff, TotalCoeff of adjacent blocks and
desired increased bit number), and replacement is
performed
TailTotalCoeff 2 Number of nonzero coefficients of TailCoeff
[0049]

Also, parameters constituting selective factors of the

encoding table for variable length encoding, and measures taken

in this embodiment,

[0050]

are shown in table 2 below.

[Table 2] Types Of Parameter Affecting Code Amount

No | Item Defined Usage Remarks
Value Method

1 | TailTotalCoeff TailTotalCoeff | Fixed Number of nonzero coefficients
of Tail Coeff | Value of TailCoeff (elements of

replaced by
adjustment

coefficient

Total Coeff)

*TotalCoeff=LeftPartTotal Coeff

+ GuardTotalCoeff

+
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sequence  is

same value as

TailTotal Coeff

FixedTailCoeff
Numerical domain | absolute value | Fixed Reason' since encoding table
of TailCoeff | 3 or less Value used in Level of LeftPartCoeff
(Absolute Value A) changes depending on value of
numerical value domain of
TailCoeff, this change 1is
restricted by this setting value
GuardCoeff coefficient of | Fixed Reason: when absolute value is
absolute value | Value 0 or 1, at the time of
2 or greater determining TrailingOnes,
TrailingOnesFlag and
RunBefore there is a possibility
that coefficient of
LeftPartCoeff will also be an
object, and since  this
influences encoding, the impact
is suppressed by placing a
coefficient of an absolute value
of 2 or greater in GuardCoeff
GuardTotal Coeff 1 (always 1 |Fixed Number of nonzero coefficients
because of | Value of GuardCoeff (elements of
coefficient TotalCoeff)
value of
GuardCoeff)
GuardIndex 11 (set to | Fixed Determine appropriate
appropriate Value position at the time of search
value table generation with index




19

depending on position of  GuardIndex,
operation depending on operation
method) method.

6 | FixedTailTotalCoeff|2 (set to | Fixed This is the number of nonzero
appropriate Value coefficients of adjustment
value coefficient sequence, and an
depending on appropriate value is set at the
operation time of search table generation
method) depending on  operation

method.
7 | LeftPartTotalCoeff | - Search | Number of non-zero
Table coefficients of LeftPartCoeff
Index (elements of TotalCoeff)

8 | IncreaseCodeSize |- Search | Desired increased bit quantity
Table
Index

9 | NeighborTotalCoeff | - Search | Average value of number of
Table nonzerc coefficients of adjacent
Index, blocks
encoding
table
index

10 | BaseCoeff all 0 | Fixed | base coefficient sequence
coefficient Value
sequence (0, 0,

0, 0)
11 | TrailingOnes value inherent

to  TailCoeff

due to
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GuardCoeff

12 | RunBefore value inherent
to  TailCoeff
due to

GuardCoeff

13 | TrailingOnesFlag | value inherent
to  TailCoeff
due to

GuardCoeff

{0051}
(Steps SB~-3, SB-8 and SB-5 in Fig. 5)

Next, the procedure returns once more to step SB-3, and
after that advances to step SB-9. Further, the adjustment
coefficient sequence insertion section 34 inserts an adjustment
coefficient sequence that has been obtained from the search table
into the TailCoeff. Variable length encoding is carried out on
the block coefficient sequence that has had the adjustment
coefficient sequence inserted, and the obtained bit stream is
output. By constructing a bit stream of the MB line using the
bit stream that has been acquired in this way, it is possible
to implement byte alignment.

[0052]

With this embodiment, as has been described, it is possible
to realize byte alignment with a simple procedure. It is also
possible to execute processing for the previously described byte
alignment with blocks belonging to an arbitrary MB as the object.
[0053)

Also, with this embodiment, since a guard coefficient has

been inserted into the block coefficient sequence, there is the
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advantage that it is possible to suppress any affect on encoding
conditions, even if the TailCoeff is replaced with an adjustment
coefficient sequence. However if CAVLC is assumed, the value
of a guard coefficient becomes 2 or 3. This point will be
described later.

[0054]

Here, the advantage of guard coefficient insertion will
be supplementarily described.
[0055]

At the time of actual variable length encoding, since a
CoeffToken, which is a combination of TotalCoeff and
TrailingOnes, is also encoded, that code amount affects the code
amount of the overall bit stream. As a result of guard
coefficient insertion, it is possible to suppress the effect
én code amount of the CoeffToken parameter caused by change to
the TailCoeff. However, since the encoding table for CoeffToken
is determined using an average value for number of nonzero
coefficients of adjacent blocks (NeighborTotalCoeff), the code
amount for CoeffToken will differ depending on
NeighborTotalCoeff even if all coefficient sequences are the
same. Accordingly, even in the event that a TailCoeff exists
for which a particular bit quantity increase has been executed
for a particular LeftPartCoeff, if NeighborTotalCoeff is
different, it is not possible to execute a desired bit quantity
increase even with the same TailCoeff. For the above mentioned
reasons, as long as NeighborTotalCoeff is the same (table for
encoding CoeffToken is the same), then using the above parameter
settings it becomes possible to handle LeftPartCoeff and

TailCoceff independently, and with coefficient sequence

adjustment of the TailCoeff it becomes possible to control to
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increase bit amount between 1 to 7 without affecting encoding
of coefficient sequences other than this (LeftPartCoeff,
GuardCoeff).

[0056]

(Step SA-6 in Fig. 4)

Next, a bit stream that has been generated by vafiable
length encoding of a block coefficient sequence that has been
subjected to byte alignment processing is output. These
processes themselves can be the same as conventional processes,
and so detailed description is omitted.

[0057]
(Step SA-7 in Fig. 4: search table generation procedure)

Next, a procedure for generating a search table for
searching for adjustment coefficient sequences will be
described with reference to Fig 8. Generation of the search
table is carried out before the previously described adjustment
coefficient sequence search.

[0058]
(Step SC~1 in Fig. 8)

First, as a premise, a GuardCoeff value is set to 2 or
3, and an absoute value A used in the following is made 3 or
less. Also, the position of the guard coefficient (GuardIndex)
is an arbitrary value in this step, but with this example a
GuardIndex that can handle a bit quantity increase or decrease
value between 1-7 bits (Index 11 in this example) is searched
for by sequentially examining from a high frequency side value
(Index 16 with this example)}. The reasons for these settings
will be additionally described below.

[0059]
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of TailCoeff to 3 or less:

(Reason) Since an encoding table used in Level of
LeftPartCoeff varies in accordance with magnitude of the
absolute value of TailCoeff, this variation can be suppressed
by this parameter. Since the encoding table for Level varies
with magnitude of absolute value of the level value set to a
threshold o£ 0, 3, 6, 12, 24, 48, then in order to set the encoding
table used for Level of the LeftPartCoeff independently of
TailCoeff adjustment it is necessary to make magnitudes of all
absolute values of coefficient values of TailCoeff 3 or less,
among the previously decsribed thresholds.

[0060]

Setting value of GuardCoeff to a coefficient of an absolute
value of 2 or greater.

(Reason) With this setting code amount for parameters
TrailingOnes, TrailingOnesFlag and RunBefore can be made
independent in LeftPartCoeff and TailCoeff. In the case of a
absolute value 0 or 1, there is a possibility of a coefficient
of LeftPartCoeff also being made an object at the time of
determining TrailingOnes, TrailingOnesFlag and RunBefore.
This can be restricted by placing a coefficient of an absolute
value of 2 or greater in the GuardCoeff.

[0061]

The fact that GuardIndex value is 11 (case where a lowest
frequency coefficient index is made 1).

(Reason) this parameter is obtained in association with
generation of a search table that will be described below. The
detail is as shown in Fig. 8, but an overview will be described

in the following. Specifically, search for GuardlIndex is

commenced from a tail end position of the block coefficient ... . _.
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sequence {namely the right end) with GuardCoeff set to 2 and
absolute value A set to 3 or less, being the above described
two conditions. In this case, for any combination of inputs also,
search for a GuardIndex that can generate a TailCoeff for which
all of bits from 1 to 7 can be adjusted is commenced when
GuardIndex=11. 1Inorder to lighten processing load and increase
speed, as will be described later, at the time of using the
TailCoeff search table created beforehand, 11 can be considered
favourable as the Guardindex value, since it becomes necessary
to generate a TailCoeff that is capable of adjustment with bit
increase from 1 to 7 bits for any combination of inputs. 1In this
regard, for example, for a particular input coefficient sequence,
it is also assumed that if GuardIndex is 4 it is possible to
adjust for bit amount of 1, 2, 5 or 6 bits, while if GuardiIndex
is 5 it is possible to adjust for bit amount of 2, 3, 5 or 7
bits. Specifically, it is also possible to switch GuardIndex
in accordance with bit gquantity requiring adjustment. It is
therefore possible to set the setting value for GuardIndex to
an appropriate value in accordance with  operation
(implementation) method.

[0062]

Also, the FixedTailTotalCoeff of this example is set to
2.

[0063]

In the following, first of all LeftPartTotalCoeff (refer
to Fig. 7) are all set to 0. Here, it is assumed that
LeftPartTotalCoeff can be arbitrarily set for creation of the
search table.

[0064]
(SC-2 and SC-3 of Fig:_ﬁ}“_"_m_“mmm"
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For all cases where LeftPartTotalCoeff value is "from 0O
to a maximum value (depending on the GuardIndex position) that
LeftPartTotalCoeff can take", in order to carry out generation
of an adjustment coefficient sequence, in the event <that
LeftPartTotalCoeff is smaller than GuardIndex, LeftPartCoeff
is appropriately set such that the number of nonzero coefficients
becomes LeftPartTotalCoeff, and a predetermined CAVLC table
index is set to 0. The maximum value for this index is 3 with
CAVIC.

[0065]
(SC-4 and SC-5 of Fig. 8)

When the CAVLC table index i1s smaller than 4, BaseCoeff
is set for TailCoeff, and variable length encoding is carried
out. Then, a bit quantity after this encoding is made
BaseCodeSize.

[0066]
(SC~6 of Fig. 8)

For all combinations where integer values acting as
absolute value A constitute respective elements of TailCoeff,
block coefficient sequences are subjected to variable length
encading. Specifically, variable length encoding is carried
out for all combinations from (-3, -3, -3, -3) to (3, 3, 3, 3),
and a code amount at that time is made ArrangeCodeSize. A value
of (ArrangeCodeSize - BaseCodeSize) mod 8 is made
IncreaseCodeSize.

[0067]
(Step SC-7 in Fig. 8)

Next, a group made up of IncreaseCodeSize and TailCoeff
is output.

[0068]




26

(SC~8 of Fig. 8)

It is determined whether TailCoeff exists in which
TailTotalCoeff is the same as FixedTailTotalCoeff, and all of
1 to 7 bits of IncreaseCodeSize are satisfied. If the
determination is Yes, processing advances to step SC-9. With
this example the value of FixedTailTotalCoeff is fixed to 2.
That is, adjustment ccefficient sequences with a number of
nonzero coefficients of other than 2 are cancelled. Here,
fixing TailTotalCoeff to FixedTailTotalCoeff is performed for
the following reason. Specifically, a table for variable length
encoding (VLC table) changes depending on TailCoeff (also
depending on other factors). TotalCoeff is the sum of
LeftPartTotalCoeff, GuardTotalCoeff and TailTotalCoeff, and
GuardTotalCoeff becomes 1 in this example. Accordingly, by
fixing TailTotalCoeff all that has to be taken into acount is
the effect of LeftPartTotalCoeff on TotalCoeff.
LeftPartTotalCoeff serves as an index of the search table.
[0069]

(Step SC-9 in Fig. 8)

Next, if there are a plurality of groups made up of
IncreaseCodeSize and TailCoeff (adjustment coefficient
sequence candidates), for «respective 1 -~ 7 bits of
IncreaseCodeSize, a single adjustment coefficient seguence is
selected Dbased on the following criteria, taking into
consideration influence on image quality degradation. Adopting
these criteria is in order to reduce visual effects as much as
possible,

[0070]
- Low cumulative total for coefficient sequence level

value
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~ Coefficient being a higher frequency component.
(0071]

(8C-10 of Fig. 8)

Next, groups made up of LeftPartTotalCoeff, VLCTableIndex,
IncreaseCodeSize, and TailCoeff are registered in a search
table.

[0072]
(Step SC-11 in Fig. 8)

Next, 1 is added to the VLC TableIndex, and processing
returns to step SC-4.
[0073]

(SC~-12 of Fig. 8)

If the decision in step SC-8 isg No, the search table is
nullified since conditions required to generate a TailCoeff for
which adjustment of all of 1- 7bits is possible are not satisfied
for any input combinations, and any of GuardIndex or
FixedTailTotalCoeff are set again. In the case of setting
GuardIndex again, with this embodiment the value of GuardIndex
is reduced by one. By repeating this operation, it is possible
to search for an appropriate value of GuardIndex.

(00741
(Step SC-13 in Fig. 8)

If the decision in step SC-4 is No, 1 is added to
LeftPartTotalCoeff, and step SC-2 is returned to. By repeating
this operation, it is possible to generate corresponding search
tables for all LeftPartTotalCoeff.

[0075]
With the above-described processing it is possible to

create the search table shown in Fig. 3.

[0076] - L
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{Second embodiment)

Next, a byte alignment procedure of a second embodiments
will be described with further reference to Fig. 9.

[0077]

With the previously described first embodiment, a block
for carrying out byte alignment (namely an object block) is a
final block within an MB (refer to Fig9(a)). In this case, since
there are no blocks that reference the object block, even if
the previously described coefficient sequence adjustment is
carried out there is no danger of image quality degradation due
to reference inconsistencies.

[0078]

However, conversely, in the event that a block other than
the final block is made the object of byte alignment, since there
are blocks that reference this block it is necessary to restrict
or fix reference information. This restriction or fixing is
only required in the event that the encoding mode for these blocks
is intra 4x4.

[0079]

In the following description, it is assumed that the block
b1l shown in Fig. 8(b) is the object of coefficient sequence
adjustment. If this is the case, then for blocks that are
adjacent to block Bll, namely bl2 (adjacent to the right), blb
(adjacent below) and bl6 (adjacent diagonally below) it is
necessary to £fix or restrict the encoding mode, as shown in Fig.
9(b). Further, for blocks bl2 and bl5, encoding is carried
assuming that TotalCoeff of bll is a fixed wvalue, and
inconsistencies in encoding conditions are prevented.
Specifically, with the example of Fig. 9(b), when bll is made

an object block for bit quantity adjustment, = __
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bl2 prediction mode: intra 4x4 Vertical

bl5 prediction mode: intra 4x4 Horizontal

blé prediction mode: prediction mode other than the
following

- intra_4x4 Diagonal_ Down Right

- intra_4x4 Vertical Right

- intra 4x4 Horizontal Down
are set. Further, for bl2 and bl5, since encoding is carried
out referencing TotalCoeff of bll, encoding is performed with
TotalCoeff of bll set to

LeftPartTotalCoeff + 1 + TailTotalCoeff
[0080]

The present invention is not limited to the
above-described embodiments, and various modifications can
additionally be obtained within a scope that does not depart

from the spirit of the invention.

[0081]

For example, each of the above-described structural
elements can exist as a functional block, and can also exist
as independent hardware. Also, as a method of implementation,
it is possible to use hardware or to use computer software.
Further, a single functional element of the present invention
may be realized as a set of a plurality of functional elements,
and a plurality of functional elements of the present invention
may be implemented by a single functional element.

[0082]

It is also possible for each functional element
constituting the present invention to exist separately. 1In the
case of existing separately, necessary data can be exchanged by

means of a network, for example. Similarly, it is also possible.
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for each function of an internal part of each section to exist
separately. For example, it is possible to implement each
functional element, or some of the functional elements, of this

empbodiment using grid computing or cloud computing.
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Claims

1. A byte alignment device, for carrying out byte alignment
on bit streams that have been acquired by variable length
encoding of a block coefficient sequence, comprising:

a base coefficient sequence insertion section, a desired
increased bit quantity calculation section, an adjustment
coefficient segquence detection section, and an adjustment
coefficient sequence insertion section, wherein

the base coefficient sequence insertion section is
configured to replace adjustment coefficient sequences, which
are high-frequency components within quantized block
coefficient sequences, with predetermined base coefficient
seguences,

the desired increased bit quantity calculation section
is configured to calculate a bit quantity that is to be increased
for byte alignment, based on code amount of a bit stream that
has been acquired by subjecting the block coefficient sequences,
that are the adjustment coefficient seguences that have been
replaced by base coefficient sequences, to variable length
encoding,

the adjustment coefficient sequence detection section is
configured to detect appropriate adjustment coefficient
sequences that will replace base coefficient sequences, based
on the bit guantity that is to be increased, and

the adjustment coefficient sequence insertion section is
configured to insert the adjustment coefficient sequences that
have been detected into high-frequency components corresponding

to the base coefficient sequences.
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2. The byte alignment device of claim 1, further comprising
a guard coefficient insertion section, wherein

the guard coefficient insertion section is configured to
replace coefficients, that are positioned one coefficient
closer to a low freguency side than the high frequency component
coefficient sequence of the block coefficient sequences, with
guard coefficients, and

the guard coefficients restrict influence on code amount
of the bit stream due to a value of a coefficient that is more

to a low frequency side than a guard coefficient.

3. The byte alignment device of claim 1 or claim 2, wherein
the adjustment coefficient sequence detection section is
configured to detect the appropriate adjustment coefficient
sequence based on factors that influence code amount of the bit
stream that has been subjected to variable length encoding, in

addition to the bit quantity to be increased.

4. The byte alignment device of any one of claims 1 - 3,
further comprising a search DB, and wherein

the search DB is configured so that it is possible to detect
the appropriate adjustment coefficient sequence based on the
bit quantity to be increased and/or factors that influence code
amount of the bit stream that has been subjected to variable

length encoding.

5. A bit stream generating device, comprising the byte
alignment device of any one of claims 1 - 4, and a variable length

encoding section, wherein

the variable length encoding section, when subjecting = _ .. .
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adjacent block coefficient sequences, that are adjacent to
object blocks that are the object of byte alignment by the byte
alignment device, to variable length encoding,

is configured to carry out restriction of a prediction
mode of‘the encoding of the object blocks, and/or fix coefficient

values used in encoding.

6. A bit stream generating method, used in order to carry
out byte alignment on bit streams that have been acquired by
variable length encoding of a block coefficient sequence,
comprising:

a step of replacing adjustment coefficient sequences, that
are a high-frequency components within guantized block
coefficient sequences, with predetermined base coefficient
sequences,

a step of calculatingabit quantity that is to be increased
for byte alignment, based on code amount of a bit stream that
has been acquired by subjecting the block coefficient sequences,
that are the adjustment coefficient sequences that have been
replaced by the base coefficient sequences, to variable length
encoding,

a step of detecting appropriate adjustment coefficient
sequences that are to replace the base coefficient seguences,
based on bit gquantity that is to be increased, and

a step of inserting the detected adjustment coefficient
sequences into high-freguency components corresponding to the

base coefficient sequences.

7. A computer program for causing execution of the method

of claim 6 on a computer.
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8. A data structure made up of block coefficient sequences,
wherein

high-frequency component coefficients of the block
coefficient sequences are made adjustment coefficient sequences
for carrying out byte alignment of a bit stream that has been
subjected to variable length encoding,

guard coefficients are inserted into coefficients that
are one coefficient closer to the low-fregquency side than the
adjustment coefficient seguences, and

the gquard coefficients suppress influence on variable
length encoding conditions using values of low-freguency
component coefficients that are closer to the low-frequency side

than this guard coefficient.




