087001586 A 1|1 0 00O O

=
=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization f d”Ij

) IO O T O 0O 5O

International Bureau

(43) International Publication Date
3 January 2008 (03.01.2008)

(10) International Publication Number

WO 2008/001586 Al

(51) International Patent Classification:
HO4N 7/26 (2006.01) HO4N 7/24 (2006.01)

(21) International Application Number:
PCT/IP2007/061400

(22) International Filing Date: 30 May 2007 (30.05.2007)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

2006-176636 27 June 2006 (27.06.2006) JP

(71) Applicant (for all designated States except US): CANON
KABUSHIKI KAISHA [JP/JP]; 3-30-2, Shimomaruko,
Ohta-ku, Tokyo, 1468501 (JP).

(72) Inventor; and

(75) Inventor/Applicant (for US only): NOZAWA, Shingo
[JP/IP]; c/o CANON KABUSHIKI KAISHA, 3-30-2, Shi-
momaruko, Ohta-ku, Tokyo, 1468501 (JP).

(74) Agents: OKABE, Masao et al.; No. 602, Fuji Bldg., 2-3,
Marunouchi 3-chome, Chiyoda-ku, Tokyo 1000005 (JP).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG,
ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, 1L,
IN, IS, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR,
LS, LT, LU, LY, MA, MD, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,
RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,
PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

Fortwo-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: VIDEO CODING APPARATUS AND VIDEO CODING METHOD

100
102 103 104 105
101 \ 5 / 106
CONVERSION | | QUANTIZATION |, | BINARIZATION ARITHMETIC
UNIT UNIT UNIT ™1 CODING UNIT
y
FIRST DATA SECOND DATA
AMOUNT AMOUNT
DETECTION UNIT | | DETECTION UNIT
109 \ N
N Lo 108
‘ QUANTIZATION CONTROL UNIT |

(57) Abstract: A video coding apparatus includes a quantization unit for quantizing a video data; a binarization unit for converting
the quantized video data into binary symbol series; an arithmetic coding unit for subjecting the binary symbol series to arithmetic
coding; and a quantization control unit estimating a generated data amount on the basis of the output of the binarization unit to
control quantization and detecting an actual generated data amount from the output of the arithmetic coding unit to thereby correct

the estimated generated data amount.



WO 2008/001586 PCT/JP2007/061400

10

15

20

25

DESCRIPTION
VIDEO CODING APPARATUS AND VIDEO CODING METHOD

TECHNICAL FIELD

The present invention relates to a video coding
apparatus and a video coding method and, in
particular, to technologies suitably used for a
recording and reproducing apparatus for storing and

reproducing video data and an image capture apparatus.

BACKGROUND ART

In the recent years, advance in digital signal
processing technologies enables a large volume of
digital informations, such as a moving image, a still
image, audio and the like to undergo highly efficient
coding and to be stored in a small storage media and
to be transmitted through a communication media.
Applying such technologies, developments are underway
on a video coding apparatus which enables conversion
of videos of television broadcasts and video cameras
into a compressed data (bit stream). Among video
coding methods of various types of moving images,
H.264 (also known as MPEG4 Part 10/AVC) is attracting
a lot of notice among others.

For H.264, arithmetic coding called Context-

based Adaptive Binary Arithmetic Coding (hereinafter



WO 2008/001586 PCT/JP2007/061400

10

15

20

25

to be referred to as CABAC) and variable length
coding called Context-based Adaptive Variable Length
Coding (herein to be referred to as CAVLC) are
adopted.

Focusing attention on the above described CABAC
as well as CAVLC, JP-A-2004-135251 is proposed as a
prior example. According to “an Image Information
Coding Method and an Image Information Decoding
Method” described in JP-A-2004-135251, the disclosed
invention intends to attain ristrict the input and
output data amount to CABAC and secure the process
time of the decoder.

Specifically, the invention of JP-A-2004-135251
individually includes counteré of the number of the
binary data input to theVCABAC coder and counters of
the number of bit data to be outputted. And there
disclosed i1is a configuration that in the case where
any one of those counters happens to exceed a preset
threshold value, a restraint monitor outputs a
signal indicating that the coding data is invalid, to
carry out the recoding process.

Fig. 5 is a block diagram illustrating a
configuration exémple of a conventional video coding
apparatus 900. Fig. 5 includes a video input unit
901, a conversion unit 902, a quantization unit 903,
an entropy coding unit 904, a stream output unit 905,

a data amount detection unit 906 and a gquantization
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control unit 907.

The image data input from the video input unit
901 is divided into image blocks each including 16
pixels in each of the vertical and horizontal
directions and converted into coefficient series on
the unit basis of the image block by the conversion
unit 902. The conversion unit 902 carries out
orthogonal transform processing, movement prediction
processing and the like to thereby reduce visual
gedundancy of the image block.

The coefficient series having undergone
orthogonal transform in the conversion unit 902 are
supplied to the quanfization uﬁit 903 and quantized
by predetermined quantization parameters. In
accordance with size of quantization parameters in
the quantization unit 903, the information amount of
the coefficient series is reduced and, in replacement
thereof, coding deterioration occurs. The quantized
coefficient series are supplied to the entropy coding
unit 940.

The entropy coding unit 904 converts the input
coefficient series into more efficient coding series
based on the occurrence frequency of symbol
configuring the coefficient series to carry out data
compression processing. The coding series generated
by entropy coding are outputted from the stream

output unit 905 as a bit stream.
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The data amount and the image quality in, the
bit stream enter trade-off relation in accordance
with the guantization parameters in the quantization
unit 903. Accordingly, determination on the
quantization parameters significantly affects the
performance of the video coding apparatus.

In addition, that determination must be
implemented appropriately so that the data amount of
the generated bit stream fulfills the buffer model at
decoding. The buffer model is specified in the
ISO/IEC13818-2 standards and ITU-TH.264 standards.
The conventional apparatus carries out controls as
follows.

The data amount detection unit 906 detects the
data amoﬁnt outputted from the entropy coding unit
904 to supply the guantization control unit 907 with
a detected value. The quantization‘control unit 907
integrates the generated data amount of each coded
picture so far and calculates the target code amount
of the picture to be coded subsequently is calculated
so that the bﬁffer model is fulfilled.

And while the generated code amount of each
image block configuring the picture is monitored, the
quantization parameters are sequentially determined
to be supplied to the quantization unit 903 so that
the code amount generated from the picture to be

coded approaches the target code amount. That is, it
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is a stream of processing that, each time a single
picture undergoes coding, the data amount generated
from the picture is detected and the detection
outcome thereof gets fed back to be used for coding
the subsequent picture.

However, use of a binarization arithmetic
coding method (CABAC) in the recently notice-
attracting video coding method “H.264” as the entropy
coding unit 904 causes such a process to be extremely
difficult.

In the case of adopting the “CABAC” in H.264,
the entropy coding unit 904 in Fig. 5 is ind%cated as
the entropy coding unit 904 as illustrated in Fig. 6.
The entropy coding unit 904 will be configured by the
binarization unit 910 and the arithmetic coding unit
911. The binarization unit 910 converts coefficient
series supplied by the quantization unit 903 into
pinary symbols “0” and w14, The binary symbol series
are supplied to the arithmetic coding unit 911 one by
one and are converted into arithmetic code series to
thereby undergo data compression.

At that occasion, the arithmetic coding unit
911 carries Qut processing on one binary symbol basis
and therefore will require extremely more process
cycles than a conventional entropy coding unit does.
The reason thereof is that the conventional entropy

coding carries out processing on the unit basis of a
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coefficient supplied from the quantization unit 903
and, in contrast for the CABAC, one of the
coefficients thereof corresponds to a plurality of
units of binary symbols. Therefore, processing
cycles of several times to 10 times in the worst case
more than those for the conventional cases are
required.

Thus, processing cycles of the arithmetic
coding unit 911 occasionally gets extremely long.
Therefore, entropy coding unit processing time for
one picture gets extremely long. Consequently, as
described above, detecting and feeding back the
amount of the data resulted in from entropy coding on
the unit basis of one picture as described above
becomes hardly realizable.

There considered is a configuration of a coding
apparatus for solving that problem by increasing
process speed with a circuit configuration using a
higher processing clock. However, such a
éonfiguration will have to sacrifice circuit size and
electricity consumption, giving rise to a problem.

In addifion, there also considered is a coding
apparatus for s&lving the problem with wvariable
length coding CAVLC being a coding method equivalent
to éonventional entropy coding. Howe&er, the CAVLC
is lower than the CABAC in coding efficiency and

gives rise to such a problem to spoil the image
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quality. Accordingly, even the invention of “an
Image Information Coding Method and Image Information
Decoding Method” proposed in the above described JP-
A-2004-135251 can not solve such a problem as

described above.

DISCLOSURE OF THE INVENTION

In view of the above described problems, an
object of the present invention is to enable
provision of a video coding apparatus that can
enhance coding efficiency without increasing the
circult size and electricity consumption to an excess
extent and can generate a bit stream appropriately
fulfilling a buffer model and to enable provision of
a video coding method.

According to an aspect of the present invention,
a video coding épparatus comprises:

a quantization unit configured to quantize
input video data;

a binarization unit configured to convert video
data guantized by the quantization unit into binary
symbol series;

an arithmetic coding unit confiéured to subject
the binary symbol series converted by the
binarization unit to arithmetic coding; and

a quantization control unit configured to

estimate a generated data amount based on the output
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of the binarization unit to control quantization, and
detect an actual generated data amount from the
output of the arithmetic coding unit to thereby
correct the estimated generated data amount.

According to another aspect of the présent
invention, a video coding method comprises the steps
of: |

quantizing input video data;

converting the guantized video data into binary
symbol series;

subjecting the binary symbol series to
arithmetic coding; and

controlling to estimate a generated data amount
on the basis of a result of the binarization to
control quantization, and to detect an actual
generated data amount from the result of the
arithmetic codiﬁg to thereby correct the estimated
generated data amount. )

Further features and aspects of the present
invention will become apparent from the following

detailed description of exemplary embodiments with

reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a block diagram showing an exemplary
configuration of a video coding apparatus according

to an aspect of an exemplary embodiment of the
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present invention.

Fig. 2 is a flow chart describing an exemplary
process procedure of a quantization control unit
according to an aspect of an exemplary embodiment of
the present invention.

Fig. 3 is a diagram showing development of
generated data amount according to an aspect of an
exemplary embodiment of the present invention.

Fig. 4 is a diagram showing development of a
decoder buffer model according to an aspect of an
exemplary embodiment of the present invention.

Fig. 5 is a block diagram showing an exemplary
configuration of a conventional video coding
apparatus.

Fig. 6 is a block diagram showing an exemplary
configuration of an entropy coding unit according to-

H.264.

BEST MODE FOR CARRYING OUT THE INVENTION

Numerous embodiments, feafures and aspects of
the present invention will be described with
reference to the drawings.
First Exemplary Embodiment

Exemplary embodiments of the present invention
will be described with reference to the drawings
below.

Fig. 1 is a block diagram showing an exemplary
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configuration of a video coding apparatus 100
according to an aspect of an exemplary embodiment of
the present invention. Fig.-1 includes a video input
unit 101, a conversion unit 102, a quantization unit
103, a binarization unit 104, an arithmetic coding
unit 105, a stream output unit 106, a first data
amount detection unit 107, a second data amount
detection unit 108 and a gquantization control unit
109.

A video coding apparatus 100 in the present
exemplary embodiment carries out highly efficient
coding processing in the following procedure based on
the H.264 (AVC) specification. The video data input
from the video input unit 101 is divided into image
blocks each including 16 pixels in each of the
vertical and horizontal directions, by the conversion
unit 102 and is converted into coefficient series on
the unit basis of an image block. The conversion
unit 102 carries out the orthogonal transform
processing and the moving prediction processing
(intra-prediction and inter-prediction) to thereby
reduce visual redundancy on information amount in the
image block. .

The coefficient series having undergone
orthogonal transform in the conversion unit 102 are
supplied to the quantization unit 103. The

guantization unit 103 gquantizes the input coefficient
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series with the quantization parameters supplied from
the guantization control unit 1009.

In accordance with size of quantization
parameters in the quantization unit 103, the
information amount of the coefficient series is

reduced and, in replacement thereof, coding

deterioration occurs. The quantized coefficient

series are supplied to the binarization unit 104.

The binarization unit 104 converts the
respective coefficients in the input coefficient
series into the binary symbol of “0” and “1”. The
binary symbol series including a plurality of binary
symbols are supplied to the arithmetic coding unit
105 and are converted into arithmetic code series and
subjected to data compression.

At that occasion, the binarization unit 104 can
convert one to one respective coefficients to the
binary symbol series in accordance with the table.
Therefore the processing here can be executed “on the
coefficient basis”.

On the other hand, the arithmetic coding unit
105 needs to bring the binary symbol one by one into
processing (”on the binary symbol bésis”). The code
series generated by arithmetic coding are outputted
from the stream output unit 106 as a bit stream.

The data amount and the image quality in the

bit stream enter trade-off relation in accordance
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with the quantization parameters in the quantization

unit 103. Accordingly, processing of the
guantization control unit 109 determining thé
quantization parameters significantly affects the
performance of the present video coding apparatus.

Moreover, that determination must be controlled
appropriately éo that the data amount of the
generated bit stream fulfills the predetermined
buffer model at decoding. Therefore, the
quantization control unit 109 in the present video
coding apparatus determines the quantization
parameters with both of the first data amount
detection,unif 107 and the second data amount
detection unit 108 and supplies the guantization unit
103 with the determined gquantization parameters and
thereby controls quantization.

At first, the first data amount detection unit

107 detects the data amount outputted from the

 binarization unit 104, that is, the data amount of

the binary symbol series and supplies the
quantization control unit 109 with the detection
value (first detection value). The data amount of
the binary symbol series is detected on the
coefficient basis in correspondence with processing
of the binarization unit 104. The quantization
control unit 109 integrates the data amount of the

binary symbol series generated on the unit basis of
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picture coded so far and calculates the data amount
of the binary symbol series to provide the target
value of the picture to be coded subsequently so that
the buffer model is fulfilled.

And while the quantization control unit 109
monitors the generated code amount on the unit basis
of the image block configuring the picture, the
quantization parameters are sequentially determined
to supply the guantization unit 103 with the
quantization parameters so that the data amount of
the binary symbol series generated from the'picture
to be coded approaches the target value.

At that occasion, the detection value used for
quantization control, that is, the data amount of the
binary symbol series indicates the data amount in the
middle stage of entropy coding. Therefore, the value
around several ten percent more‘than the finally
generated data amount will be indicated. That is,
the data amount of the bit stream finishing up to the
arithmetic coding of the subsequent stage will be
less than the detection value and the target value in
the state of the binary symbol series. However, from
the point of view of fulfilling a buffer model, it is
comprehensible that the too large amount of data will
exbeed the buffer capacity to result in wreckage and,
however, in the case of the smaller amount, is

appropriate for the buffer model.
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In addition, processing of the quantization
control unit 109 is carried out in accordance with
the output of the first data amount detection unit
107, updated on the coefficient basis. Therefore,
the process cycle can be proceeded on the coefficient
basis.4 Consequently, while adopting high-performance
coding system, data amount can be controlled smoothly
likewise a conventional system, in synchronization
with the unit of picture, the image block or the
slice including the image block set.

Incidentally, as described above, controlling
the data amount generated in accordance with the
binary symbol series, only data in the amount less
than the generated data amount assumed by the buffer
model is generated. Therefore, although the buffer
model 1s not devastated, there still remains a room
to be devised in the point of view of coding
efficiency.

Therefore, using the second data amount
detection unit 108 in the video coding apparatus 100
in the following description, the data amount is
estimated accurately to realize coding with good
efficiency.. The processing procedure thereof will be
described below.

The above described quantization control unit
109 obtains the second detection value from the

second data amount detection unit 108 together with
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the first detection value obtained from the first
data amount detection unit 107. The above described
second detection value is updated on the binary
symbol basis. In the video coding apparatus 100, one
coefficient becomes extremely long binary symbol
series or extremely short binary symbol series.
Therefore, the relation between the coefficient and
the detection amount of the generated data amount is
not one for one. Therefore, the relation will be out
of synchronization with the unit of coding processing
such as picture, image block and slice.

In the present exemplary configuration of the
present embodiment, the quantization control unit 109
determines the target value as well as the
quantization parameter of the provisional data amount
by using the first detection value outputted from the
first data amount detection unit 107 as described
above. Moreover, the quantization control unit 109
calculates the generated data amount corresponding to
the picture on the basis of the second detection
value outputted from the second data amount detection
unit 108 in order to controls the data amouht in
synchronization with picture, imagé block and slice.
In accordance with information on the generated data
amount corresponding to the picture, the quantization
control unit 109 corrects the generated data amount

asynchronously while updating the successive
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quantization parameters.

Fig. 2 is a flow chart describing an exemplary
process procedure of a quantization control unit 109
according to an aspect of the present exemplary
embodiment.

The step S0 determines whether or not the
process 1s finalized. When the process comes to an

end (YES in the step S0), the present flow comes to

‘an end. On the other hand, when the process does not

come to an end (NO in the step $50), the step goes
forward to the step S1.

In the step S1, the quantization control unit
109 calculates the provisional generated data amount
of the pictures so far (provisional generated data
amount) on the basis of the conseqdence of
integrating the first detection value from the first
data amount detection unit 107.

In the step S2, the quantization control unit

109 determines the target value of the data amount of

the subsequent picture on the basis of the

provisional generated data amount on the piétures
calculated so far in the step S1.

In the step S3, the quantization control unit
109 sequentially determines quantization parameters
of each image block within the picture on the basis
of the target value of the subsequent picture

determined in the step S2.
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In the step S4, the quantization control unit
102 obtains the second detection value from the abo&e
described second data amount detection unit 108 and
determines whether or not the generated data amount
corresponding to the picture is calculated.

If the determination in the step S4 results in
that the amount occasionally has not yet reached the
amount corresponding to the picture(NO in the step
S4), then the step returns to the step SO0. 1In
addition, in the case where the amount has reached
the amount corresponding to the picture (YES in the
step S4), the step goes forward to the step S5.

In the step S5, the generated data amount
corresponding to the picture, calculated based on the
above described second detection wvalue, and the above
described provisional generated data amount are
brought into comparison on mutually corresponding
pictures and thereby the above described provisional
generated data amount i1s corrected. That is, the
target value and the quantization parameters, based
on the provisional generated data amount, are updated
into the more appropriate value to adjust the
generated data amount. Thereafter, the step returns
to the step SO so that the present flow continues to
be repeated until the finalization conditions are
fulfilled.

Fig. 3 is a characteristic diagram showing
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development of generated data amount according to an
aspect of the present exemplary embodiment. The
trace 301 represents development of the generated
data amount (the integrated value of the provisional
picture data amount) based on the first detection
value. In Fig. 3, the marker indicates the time when
the picture data amount is calculated. As apparent
from Fig. 3, calculation of the data amount from the
first detection value is apparently updated in a
predetefmined interval (for example, a frame cycle)
such as 1/30 second.

On the other hand, the development of the
generated data aﬁount based on the second detection
value indicated in the trace 302 indicates that the
process in the arithmetic coding unit 105 is out of
synchronization with the pixel number and therefore
the data amount of the picture is calculated in a
fluctuating time interval. In Fig. 3, the marker 303
indicates‘the generated data amount derived by the
first detection value and the marker 304 is the
generated data amount derived by the second detection
value. The both of them indicate the integrated
value at fhe point of time corresponding to coding of
the sixth picture from the beginning. That
difference d of the integrated amount is calculated
and the difference d is subtracted from the

provisional generated data amount as correction
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indicated in the step S5 in the above described flow
chart.

In the state prior to correction, the
provisional generated data amount is calculated to be
more than the correct generated data amount.
Therefore, buffer control is strictly controlled than
the original. The data amount which is always
smaller than the amount allowed as the specification
is generated to enable no sufficient execution of the
image quality performance. However, as described
above, every time when the difference d is defined,
the detection amount of the data amount is corrected
to the correct value. Thereby more preferable image
gquality performance with the appropriate buffer
control can be realized.

Fig. 4 is a characteristic diagram showing
development of a decoder buffer model according to an
aspect of the present exemplary embodiment. In Fig.
4, the trace 401 represents development of the buffer
amount controlled on the provisional generated data
amount and indicates the state where the picture data
amount extracted from the buffer at an interval of
1/30 second is so large and therefdre the remaining
amount in the buffer is always too small to unable
the buffer to function to a full extent.

Here, at the time point of the marker 404

corresponding to the sixth picture, for example,
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based on the above described difference d, the
decoder buffer amount shifts to the state of the
marker 403 to enable control in such a manner as to
take advantage of the sufficient buffer remaining
amount. Thus, while controlling the buffer model at
a provisional generated data amount, it is possible
to implement correction so as to follow it to carry
out a preferable control. Here, in the description
of the present embodiment, an example of carrying out
correction with the difference between the first
detection value agd the second detection value is
described. However, correction based on proportion
can give to rise a likewise effect, falling within
the aspect of the present invention.

With such a configurafion, while the
provisional generated data amount is being estimated
in accordance with an output of the binarization unit
of a short processing cycle to carry out quantization
control sequentially, the correct generated data
amount is detected from the output of the arithmetic
coding unit so as to follow the quantization control,
to correct the estimated amoﬁnt appropriately.
Consequently, without increasing the circuit size and
the electricity consumption, a bit stream fulfilling
the buffer model appropriately can be generated.
Other exemplary embodiments According to an Aspect of

the Present Invention
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The respective units configuring the video
coding apparatus in the exemplary embodiment of the
present invention described above and the respective
steps of the video coding method can be realized by
the programs stored in the RAM, the ROM and the like
of a computer to operate. The computer readable
storage media that has stored those programs as well
as the above described program is included in the
present invention.

In addition, the present invention is
applicable to an embodiment in the form selected from
a system, an apparatus, a method, a program or a
storage media and the like and specifically may be
applied to a system configured by a plurality of
apparatuses or may be applied to an apparatus
including one apparatus.

Here, the present invention supplies the system
or the apparatus directly or remotely with the
program of the software for realizing the function of
the embodiment (the program corresponding with the
flow chart illustrated in Fig. 2 in the embodiment).
And there included is the case where the present
invention is achieved by a computer of the system or
the apparatus to read the above described supplied
program code and to execute it.

Accordingly, in order to realize the function

processing of the present invention with a computer,
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the program code itself installed in the above
described computer is also for realizing the present
invention. That is, the present invention includes
the computer program itself for‘realizing the
function processing of the present invention.

In that case, if the function of the program is
present, the modes such as an object code, a program
executed by an interpreter and a script data supplied
to the 0S are also preferable.

The storage media for supplying the program is,
for example, a floppy (registered trade name) disk, a
hard disk, an optical disk, a magnet-optical disk, an
MO, a CD-ROM, a CD-R, a CD-RW and the like. 1In
addition, there are a magnetic tape, a nonvolatile
memory card, a ROM, a DVD (DVD-ROM, DVD-R) and the
like.

Otherwise, as a method, the program can be
supplied by connection to a home page on the Internet
with a browser of a client computer and also by
downloading the computer program of the present
invention itself from the above described ersite or
the file compressed and containing an automatic
install function to the storage media such as a hard
disk.

In addition, the program is realizable as well
by dividing the program code configuring the program

of the present invention into a plurality of files
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and downloading the respective files from different
websites. That is, a WWW server of allowing a
plurality of users to download the program files for
realizing the function processing of the present
invention with a cdmputer is also included in the
present invention.

In addition, the program of the present
invention is coded and stored in a storage media such
as a CD-ROM to be distributed to a user and a user
who cleared the predetermined conditions are allowed
to download the key information for decoding the
coding from the website through the Internet. And it
is also possible to use the downloaded key
information to thereby carry out the coded program
and to cause a computer to install the program to.
realize 1it.

In addition, a computer executes the read
program and thereby the functions of the embodiment
described above are realized. Otherwise, based on
the instruction of that program, the 0S and the like
in operation on a computer execute a part or the
whole of the actual processing and thereby the
functions of the embodiment described above can be
realized.

Moreover, the program read from a storage media
is written in a memory provided in a function

expanding board inserted into a computer or a
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function expanding unit brought into connection to a
computer. Otherwise, based on the instruction of
that program, a CPU and the like provided iﬁ its
function expanding board or function expanding unit
execute a part or the whole of the actual processing
and thereby the functions of the embodiment described
above are realized.

While the present invention has been described
with reference to the exemplary embodiments, it is to
be understood that the invention is not limited to
the disclosed exemplary embodiments. The scope of
the following claims 1is to be accorded the broadcast
interpretation so as to encompass all such
modifications and equivalent structures and functions.

This application claims the benefit of Japanese
Patent Application No. 2006-176636 filed on June 27,
2006, which is hereby incorporated by reference

herein.
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CLAIMS

1. A video coding apparatus, characterized by
comprising:

a gquantization unit configured to quantize
input video data; |

a binérization unit configured to convert video
data quantized by the quantization unit into binary
symbol series;

an arithmetic coding unit configured to subject
the binary symbol series converted by the
binarization unit to arithmetic coding; and

a quantization control unit configured to
estimate a generated data amoﬁnt based on the output
of the binarization unit to control quantization, and
detect an actual generated data amount from the
output of the arithmetic coding unit to thereby
correct the estimated generated data amount.
2. The video coding apparatus according to claim 1,
wherein the quantization control unit detérmines a
target value of the generated data amount for a coded
picture on the basis of the output of the
binarization unit and determines a quantization
parameter for an image block within the picture on
the basis of target value.
3. The video coding apparatus according to claim 2,

wherein the quantization control unit changes, based
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on the output of the arithmetic coding unit, the
quantization parameter of each of the image block,
determined based on the target value.

4. The video coding apparatus according to claim 1,
wherein the quantization control unit adjusts the
actual generated data amount so as to be increasedn
on the basis of the output of the arithmetic coding
unit.

5. The video coding apparatus according to claim 1,
further comprising:

a first data amount detection unit configured
to detect an amount of the data output from the
binarization unit; and

a second data amount detection unit configured
to detect an amount of the data output from the
arithmetic coding unit.

6. The video coding apparatus according to claim 3,

‘wherein the quantization control unit calculates

integration of a first detection value supplied from
the first data amount detection unit as a provisional
generated data amount and implements controlling so
that the relevant provisional generated data amount
fulfillé a predetermined buffer model related to
decoding.

7. The video coding apparatus according to claim 6,
wherein the guantization control unit calculates the

generated data amount corresponding to a picture on
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the basis of the second detection value supplied from '
the second data amount détection unit and corrects
the provisional output data amount on the basis of
information of the calculated generated data amount
corresponding té a picture at a predetermined cycle
within a range of fulfilling the buffer model.
8. A video coding method comprising the steps of:

quantizing input video data;

converting the quantized video data into binary
symbol series;

subjecting the binary symbol series to
arithmetic coding; and

controlling to estimate a generated data amount
on the basis of a result of the binarization to
control quantization, and to detect an actual
generated data amount from the result of the
arithmetic coding to thereby correct the estimated
generated data amount.
9. The video coding method according to claim 8,
wherein the controlling step includes determining a
target value of the generated data amount for a coded
picture on the basis of the result of the
binarization and determining a éuantization parameter
for an image block within the picture on the basis of
the target value.
10. The video coding method according to claim 9,

wherein the controlling step includes changing, based
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on the result of the arithmetic coding, the
quantization parameter of each of the image block
determined based on the target value.
11. The video coding method according to claim 8,
wherein the gquantization controlling includes
adjusting the actual generated data amount so as to
be increased on the basis of the result of the
arithmetic coding.
12. The video coding method according to claim 8,
further comprising the steps of:

| detecting the data amount output in the
binarization converting step; and

detecting the data amount output in the

arithmetic coding subjecting step.
13. The video coding method according to claim 12,
wherein the controlling step includes calculating
integration of a first detection value output in the
detecting step of the amount of the data output in
binarization converting step, as a provisional
generated data amount and implementing controlling so
that the relevant provisional generated data amount
fulfills a predetermined buffer model related to
decoding.
14. The video coding method according to claim 13,
wherein the controlling step includes calculating the
generated data amount corresponding to a picture on

the basis of a second detection value output from in
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detecting step of the amount of the data output in
the arithmetic coding subjecting step and correcting
the provisioﬁal output data amount on the basis of
information of the calculated generated data amount
corresponding to a picture at a predetermined cycle
within a range of fulfilling the buffer model.
15. A storage medium storing a program for causing
a computer to execute a video coding method, the
video coding method comprising the steps of:

quantizing input video data;

converting the quantized video data into binary
symbol series;

subjecting the binary symbol series to
arithmetic coding; and

controlling to estimate a generated data amount
on the basis of a result of the binarization to
control quantization, and to detect an actual
generated data amount from the result of the
arithmetic coding subjecting step to thereby correct

the estimated generated data amount.
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