
;e3eL6.T   TITLE OF THE INVENTION  Image Decoding Device and Image Encoding
Device BACKGROUND OF THE INVENTION The present invention relates to a
mounting technique for an image decoding device and image encoding device
complying to various international standards for moving image compression
and expansion. In particular, the present invention relates to an image
decoding device and image encoding device which increases resistance to bit
error generated in encoded bit streams. PRIOR ART The ITU-T (International
Telecommunication UnionTelecommunication Sector) Recommendation H.2G3 is
known as a means of encoding and decoding image signals. H. 2G3 divides the
encoding and decoding of moving image data into a plurality of hierarchies.
Fig. 1 shows the structure of video data hierarchies in H.2G3. The layer in
an uppermost position is called a picture layer. The picture layer is
comprised from a plurality of GOB (Group of Blocks) layers. A macroblock
layer exists in a lower layer of the GOB layers and a block layer exists in
a lower layer of the macroblock layer. Fig. 2 shows the structure of a
macnoblock. One macroblock is comprised of six blocks (8 pixels x 8 lines)
with block numbers 1~6 as shown in Fig. 2. Block numbers 1~4 are blocks for
luminance components. Block numbers 5, G are color difference component
blocks. Fig. 3 shows an example of a conventional encoded bit stream.
Binary digit strings which are respectively called picture start codes
(PsC), and GOB start codes (GBSC) are added to the header of picture layer
information and G0B Javer information These start codes (SC) are unictue
words (bit streams with only one interpretation) and have the function of
showing the start of picture layer information and CTOB layer information.
A GOB number or the like which is a number of the relevant GOB is contained
in the GOB laves information. Laves information such as quantization step
size, encoded mode which shows intra-encoded or interencoded is contained
in the macro block (1~-TB) lay er information. Thereafter the block data
information is stored. Intra-encoded is an encoded mode which encodes only
picture data itself of encoded images without using other pictures.
Inter-encoded is an encoded mode which encodes picture information of
encoded images using information of other pictures with a time frame. Fig.
4 is a block diagram showing the structure of a conventional image decoding
device using H. 2G3. An encoded bit stream which is encoded is input into a
syntax analysis section 1. Each layer of information of picture layer, GOB
layer and macroblock layer is analyzed and decoded on the basis of the H.
2G3 syntax. Thus block data information is analyzed. At this time, when
layer information and block data information not matching a fixed syntax is
analyzed, an error syntax detection signal 1e to that effect is output to
the error processor 7. The obtained quantization step size 1d is output to
a reverse quantization processor 5 and the encoded mode lb is output to a
reverse DCTldecoding image generator G. When analyzed block data
information is information determined by the H. 2G3 decoding method) the
syntax analysis section 1 determines that errors are not contained in the
input encoded bit stream due to the influence of errors contained in an
encoded bit stream even if the block data information to be analyzed is
different block data information. Thus a quantization index column la for a
decoded block unit is output to the reverse quantization processor 5. The
quantization index column la is comprised of columns of quantization
indexes. A quantization index is a quantization DCT coefficient. 



3 Substitute Sheet - 6 June 2002 ~ rev: er5e c~u ~~n ti za ri nn process
appli ed t o t.h a du an I iz,~ ti on i cl ev colmnn la of the block moit
is lro4~ided io the reve~~se c~ua:~tization processor 5 using a
quantization :Lep size 1d input fl'UI77 t~le SS'iltal ~il7ZIVS1S section 1.
A DCT coefficient ~olmm if of a block unit is output to the reverse
DCTldecodi.ng~ image gene~~ator G. Areverse DCT process is provided with
uespect to the 17CT coefficient column if of the bloc3: unit in the reverse
DCT/decocling generator G) a elecoded,iniage is genet~ated based on the
input encoded mode lb and the generated decoded image is output. The er~:or
processor i gen~z~ates and outputs a decoded image by eiwo~ Suppression
based on a fixed method on receipt of an erroz sy7zt3Y detection' signal le
which shows layer information or block data infoi~rnation from the syntax
analysis section 1 which does not match a fixed syntax. _ rrowever in a
conventional image signal decoding device as shown above, the problem has
arisen that error detection can not be pe~~ormed since the image decoding ,
device an alyzes and pezforms decoding without recognizing the generation
of ei~roL~s in the encoded bit stz~eam. This is the result of the block
data information being block data information which is adapted to a fixed
syntax which is predetermined on the encoded and decoded sides such as in
the case of iii H. 2C3 video method or the like. This is the case even if
the block data information which is different fxom the block data
information which is to be analysed is analyzed by an encoded bit stream
due to the influence of errors contained in i;he encoded bit stream. The
present invention is proposed to address or ameliorate one or more the
above problems.   Substitute Sheet - 6 June 2002 -4 SUMMARY OF TIE
INVENTION The present invention provides an image decoding device receiving
a signal, containing encoded, compressed image data subjected to
block-by-block compression, via a S transmission circuit and performing an
expansion process on the encoded, compressed image data, comprising: a
monitoring means receiving the signal containing the encoded, compressed
image 



data prior to subjection to a variable length decoding process that
constitutes the expansion process, monitoring a probability of an error
being contained in the received signal) based 10 on as intensity of the
received signal, and outputting a control signal; and an error block
detection means detecting an error block in the encoded, compressed image
data during the expansion process, and controlling a sensitivity in error
block detection in accordance with the control signal. 1 S In such a way,
under good reception conditions it is possible to avoid error detection due
to the error block detection means and thus it is possible to perform
overall stable decoding operations. The present invention further provides
an image decoding device receiving a 20 signal) containing encoded,
compressed image data subjected to block-by-block compression, via a ~
transmission circuit and performing an expansion process on the encoded,
compressed image data, comprising: an error block detection means detecting
an error block in the encoded) compressed image data during the expansion
process) receiving from a source external to the image 25 decoding device a
control signal for controlling a sensitivity in error block detection based
on an intensity of the signal containing the encoded, compressed image data
prior to subjection to a variable length decoding process that constitutes
the expansion process, and controlling a sensitivity in error block
detection in accordance with the control signal. 30 In such a way, it is
possible to detect even error blocks adapted to a fixed syntax and it is
possible to generate a decoded image with little influence of errors
contained in   Substitute Sheet - 6 June 2002 -5 encoded bit streams. 



The present invention further provides an image encoding device dividing
image data into block units, performing orthogonal conversion and
compression coding on each 5 block unit, comprising: an encoded data value
limiting means receiving a threshold value and an image signal in a
frequency domain and outputting an image signal with an added limit in a
frequency domain based on a predetermined threshold value and an image
signal is a frequency domain, and 10 an output means for outputting
encoded) compressed image data with the limit imposed, obtained as a result
of encoding the received image signal. In such a way) it is possible to
perform efficient detection of errors contained in encoded bit streams in
the image decoding device. It is possible to generate an encoded bit 15
stream which can generate a decoded image with little influence of errors
contained in encoded bit streams. In one embodiment, the error block
detection means receives a threshold value defining a range of values of an
image signal value in a frequency domain and an image 20 signal in a
frequency domain. The error block detection means performs error detection
on block data based on whether an image signal value in a frequency domain
is contained in the range of values or not and outputs an error detection
state. In a further embodiment, the error block detection means receives a
threshold value 25 variably defining a range of values of an image signal
value in a frequency domain, which performs error detection on block data
based on whether an image signal value in a frequency domain is contained
in the range of variable values and which outputs an error detection state.
30 In a further embodiment, the encoded data value limiting means receives
a threshold value defining a range of values of image signal values in a
frequency domain   



Substitute Sheet - 6 June 2002 -b and an image signal in a frequency
domain. The encoded data value limiting means replaces an image signal
value in the converted frequency domain with a value contained in the range
of values based on whether an image signal value in the converted frequency
domain is contained in the range of values and outputs encoded data. 5 In a
further embodiment, the encoded data value limiting means receives a
threshold value variably defining a range of values of an image signal
value in a frequency domain and an image signal in a frequency domain. The
encoded data value limiting means replaces an image signal value in the
converted frequency domain to a value 10 contained in the range of values
based on whether an image signal value in the converted frequency domain is
contained in the range of values and outputs encoded data. In a further
embodiment, the error block detection means receives a threshold value
defining a range of frequencies of an image signal list in a frequency
domain and an image 15 signal in a frequency domain, and performs error
detection in a block data and outputs an error detection state based on
whether or not a non-zero coefficient which corresponds to the highest
frequency component of the coefficients contained in the image signal list
in the frequency domain is contained in the frequency range given by the
threshold value. 20 In a further embodiment, the error block detection mans
receives a threshold value variably defining a range of frequencies of an
image signal list in a frequency domain, and performs error detection in
block data and outputs an error detection state based on whether or not a
non-zero coefficient which corresponds to the highest frequency component
of the coefficients contained in the image signal list in the frequency
domain is 25 contained in the variable frequency range given by the
threshold value. In a further embodiment) the encoded data value limiting
means receives a threshold value defining a range of frequencies of an
image signal list in a frequency domain and m image signal in a frequency
domain, and outputs encoded data which makes 



30 coefficient values, which correspond to frequencies above the threshold
value, take a value of zero based on whether or not a non-zero coefficient
which corresponds to the highest   Substitute Sheet - 6 June 2002
frequency component of the coefficients contained in the image sisal list
in the frequency domain is contained in the frequency range given by the
threshold value. In a further embodiment, the encoded data value limiting
means receives a S threshold value variably defining a range of frequencies
of an image signal list in a frequency domain and an image Signal in a
frequency domain, and outputs encoded data which makes coefficient values,
which correspond to frequencies above the threshold value, take a value of
zero based on whether or not a non-zero coefficient which corresponds to
the highest frequency component of the coefficients contained in the image
10 signal list in the frequency domain is contained in the frequency range
variably given by the threshold value. In a further embodiment, a block
column detection means is provided which is given an error detection state
output by an error block detection means, which counts the 15 number of
blocks determined to contain errors in the block data of the error
detection states by a block column unit which is comprised by plurality of
blocks, which performs error detection of data in block columns based on
that count number and a preset threshold value 



and which outputs an error detection state of data in block columns. 20 A
further embodiment is provided with a multiplexing means which receives
threshold value control information which updates the threshold value and
which multiplexes and outputs such threshold value control information to
the encoded bit stream. 2~ A further embodiment is provided with an
analysing means which decodes and analyses threshold value control
information with an input encoded bit stream. An error block detection
means inputs threshold value control information decoded and analysed in
the analysing means updates the threshold value based on the threshold
value control information and performs error detection in the block data
and outputs an error detection 30 state based on the updated threshold
value and the image signal in the frequency domain.   Substitute Sheet - 6
June 2002 _g_ In a further embodiment, a multiplexing means is provided
which receives threshold value information used when the encoded data value
limiting means limits the image signal distribution in the frequency domain
and which multiplexes and outputs such threshold value information to the
encoded bit stream. The encoded data value control 5 means outputs encoded
data in which the image signal distribution in the frequency domain is
limited based on the threshold value information. 



In a further embodiment, an analysing means is provided which decodes and
analyses threshold value information used when limiting the image signal
distribution in 10 the frequency domain by the encoded bit stream. The
error block detection means performs error detection in the block data and
outputs an error detection state based on the threshold value information
decoded and analysed by the analysing means. In a further embodiment, a
multiplexing means is provided which multiplexes and 15 outputs limiting
operation control information showing whether or not the encoded data value
limiting means will perform a limiting operation. The encoded data value
control means performs a limiting operation based on the limiting operation
control information. In a further embodiment, an analysing means is
provided which analyses limiting 20 operation control information by the
encoded bit stream. The error block detection means performs error
detection on the block data and outputs an error detection state based on
the limiting operation control information analysed by the analysing means.
A further embodiment, is provided with monitoring means which monitors the
25 strength of a received signal of encoded data as a transmission state
and outputs a threshold value control signal for controlling a threshold
value when the error block detection means performs error detection in
block data based on a monitoring result. The error block detection means
controls a threshold value when performing error block detection based on
the threshold value control signal from the monitoring means. JO In a
further embodiment, the monitoring means monitors the generation of bit   



Substitute Sheet - 6 June 2002 _g_ errors when receiving as encoded signal
as a transmission state and outputs an activation control signal which
activates or dots not activate the error block detection means based oa a
bit error generation state.   Substitute Sheet - 6 June 2002 - 10 The error
block detection means performs detection operations of error blocks based
on the activation control signal from the monitoring means.   Substitute
Sheet - 6 June 2002 -11 A further embodiment is provided with a monitoring
rncans which inputs a media packet column detects bit errors in the packet
based on error detection encoding added to the packet unit, counts the
number of bit errors in a media packet unit, and outputs an activation
control signal to activate or nat activate the error block detection means
or not 5 based on a shifi in the count value. The error blociC detection
means performs as error  



12 Substitute Sheet - 6 June 2002 bloc); detection opemition haled oo the
;~ctm;~tion conh~ol sy~a7 t'unm the monitoi~in~~ means. BRIEF DESCRIPTION
OF THE DRA~~4TINGS Fig. 1 shows the structure of a ~~ideo data hierarchy in
H. 2G3. Fig. 2 shows the structure of a macroblock. Fig. 3 shows an example
of a conventional encoded bit stream. Fig. ~ is a block diagram of the
structure of a conventional image decoding device using H. 2G3. Fig. 5 is a
block view of an image decoding device according to a first embodiment of
the p3esent invention. Fig. 6 shows a maximum value table/minimum value
table when inter-encoded mode has a maximum value/minimum value table
storage section in a first embodiment of the present invention. Fig. 7
shop=s a maximum value table/niiniinum value table v~=hen intra-encoded
mode has a maximum valuelminimum value table storage section in a first
embodiment of the present invention. Fig. 8 is a flowchart showing the
process performed in a maximum value /minimum value comparison section in a
first embodiment of the present invention. Fig. 9 is an example of inter
encoded mode and sho~~~s an example of a quantization index column for
color clifference components. More precisely, Fig. 9 shows an example of a
quantization index column of a   decoded bloc); u~i~t. Fig. 10 shows an
example of a quantization index column of a bloc); unit when the
duantization index column S110wn 111 Fig. cJ is not correctly decoded due
to an error. Fig. 11 is a block diagram showing another structure of an
image decoding device according to a first embodiment of the present
invention. 



Fig. 12 shows a maximum value table/minimum value table for inter-encoded
mode stored in a maximum value/rninimum value table storage section when
the image decoding device is comprised as shown in Fig. 11. Fig. 13 shows a
maximum value table/minimum value table fox' intra-encoded mode stored in a
maximum v aluelminimum value table storage section when the image decoding
device is comprised as shown in Fig. 11. Fig. 14 is a block diagram showing
the structure of an image decoding device according to a second embodiment
of the present inv ention. Fig. 15 shows a corresponding table of
quantization step size and weighted coefficient stored in a weighted
coefficient determination section in a second embodiment of the present
invention. Fig. 16 shows an example of a ma:cimum v alue table and a
minimum value table regenerated by the weighted coefficient shown in Fig.
15. Fig. 1 i is a block diagram showing another image decoding device
according to a second embodiment of the present invention. Fig. 18 is a
block diagram showing an image encoding device according to a third
embodiment of the present invention. Fig. 19 is a flowchart showing the
processing of the ma:cimum   \'a71L1eiI111111111L1111 \'~lue control
~ectioo accorcLing to a third ellll)0(lllllellt UI~ the present.
in~~ention. Fig. ?0 shows inter encoded mode and sho~~~s an esalnple of a
quantizatlon index column for color difference components in orcler to
describe a malimum value/minimum value control section according to a third
embodiment of the present invention. Fig. 21 shows a quantizatxon index
column when controlling the quantization index column shown in Fig. 20 by
the maximum value/mirlimum value control section according to a third
embodiment of the present invention. Fig. 22 shows the sequence of zigzag
scanning in a third embodiment of the present invention. Fig. 23 is a block
diagram showing another arrangement of an image encoding device according
to a third embodiment of the present invention. Fig. 24 is a block diagram
showing an arrangement of an image encoding de~zce according to a fourth
embodiment of the present invention. Fig. 25 shows a quantization index
column when controlling the quantization index column shown in Fig. 20 by
the maximum value/minimum value control section according to a fourth
embodiment of the present invention. Fig. 2G is a block diagram showing
another arrangement of an image encoding device according to a fourth
embodiment of the present invention. 



Fig. 2 r is a block diagram showing an image decoding device according to a
fifth embodiment of the present invention. Fig. 28 shows the storage
capacity of a valid coefficient position storage section according to a
fifth embodiment of the present invention.   Fi; 2J is a flowchart of the
proce:~ip of a valid coefficient ~~o~iiion comi~aratme section according to
a fifth embocliment of the present mention. Fig. 30 shov~s inter encoded
mode and shows an example of a quantization index column for color
difference component in order to describe the operation of a valid
coefficient position comparative section according to a fifth embodiment of
the present invention. Fig. 31 shows an example of decoding under the
influence of an error contained in the quantization index column shown in
Fig. 30. Fig. 32 is a block diagram showing another arrangement of an image
decocling device according to a fifth embodiment of the present invention.
Fig. 33 is a block diagram showing an image decoding device accorcLmg to a
sixth embodiment of the present invention. Fig. 3=1 shows a corresponding
table of quantization step size and weighted coefficient stored in a
weighted coefficient determination section in a sixth embodiment of the
present invention. Fig. 35 shows an example of a valid coefficient
threshold value regener ated using a weighted coefficient and a valid
coefficient threshold value in a valid coefficient position comparative
section in a sixth embodiment of the present invention. Fig. 3G is a block
diagram showing another arrangement of an image decoding device according
to a sixth embodiment of the present invention. Fig. 37 is a block diagram
showing an image encoding device according to a seventh embodiment of the
present invention. Fig. 38 shows a flowchart of the processing of a valid
coefficient position control section shown in embodiment 7 of the present
invention.   Fy. 3~J shows an actual ewmple of a quannzat~on index column
in order to describe the operation of a wlid coefficient 1~~itioo contuol
sectmn in a seventh emboc>In~eui. of the present invention. Fig. -10 shows
a quantization indent column output by the valid coefficient position
control section accorchng to a seventh embocliment of the 



present inv ention. Fig. 41 is a block diagram showing another arrangement
of an image encoding device accorcling to a seventh embodiment of the
present invention. Fig. 42 is a block diagz~am showing an image encoding
device according to an eighth embodiment of the present invention. Fig. 43
is a block diagram showing another arrangement of an image encoding device
according to an eighth embodiment of the present invention. Fig. 44 is a
block diagz~am showing an image decoding device according to a ninth
embodiment of the present invention. Fig. 45 shows a flowchart of the
processing of an error block column detection section shown in embodiment 9
of the present invention. Fig. 4G is a block diagram showing another
arrangement of an image encoding device according to a ninth embodiment of
the present invention. Fig. 4"r is a block diagram showing an image
encoding device according to a tenth embodiment of the present invention.
Fig. 48 is a block diagram showing an encoded data value limiting section
according to a tenth embodiment of the present invention. Fig. 49 is a
block diagram showing another arrangement of an encoded data value limiting
section according to a tenth embodiment of the present invention. 1 r;
Fig. 50 is a block cUayra> showiog~ a ss-ntm multylemng section accomlmg to
a tenth embodiment of the Imesent invention. Fig. 51 sho`~~s the
relationship bet~een a ~~feig~hted coefficient and an encoding language
corresponding to a weighted coefficient according to a tenth embodiment of
the present invention. Fig. 52 shows an e:~ample of an encoded bit stream
outp ut from the syntax multiplexing section shown in Fig. 50. Fig. 53 is a
block diagram of another arrangement of a syntax multipleYin; section
according to a tenth embodiment of the present inv ention. Fig. 54 shows an
example of an encoded bit stream output from the syntax multiplexing
section shown in Fig. 53. 



Fig. 55 is a block diagram of another arrangement of an image encoding
device according to a tenth embodiment of the present inv ention. Fig. 5G
is a block diagram of the ov erall structure of an image decoding device
according to an eleventh embodiment of the present invention. Fig. 57 is a
block diagram of an error block detection section according to an eleventh
embodiment of the present invention. Fig. 58 is a block diagram of another
arrangement of an error block detection section according to an eleventh
embodiment of the present invention. Fig. 59 is a block diagram of a syntax
analysis section according to an eleventh embodiment of the present
invention. Fig. GO is a block diagram of another arrangement of a syntax
analysis section accor~ling to an eleventh embodiment of the present
invention. Fig. G 1 ~s a block cliayram of another arrangement of the
overall structure of an image decocling device according to an eleventh
embodiment of the present invention. Fig. G2 is a block diagram of the
overall structure of an image encoding device according to a twelfth
embodiment of the present invention. Fig. G3 is a block diagram of a syntax
multiplexing section according to a twelfth embodiment of the present
invention. Fig. G~ shows the relationship between a valid coefficient
threshold value and an encoding language corresponding to each valid
coefficient threshold value according to a twelfth embodiment of the
present invention. Fig. G5 shows an example of an encoded bit stream output
from the syntax multiple~ng section according to a twelfth embodiment of
the present invention. Fig. GG is a block diagram of an image decoding
device according to a thirteenth embodiment of the present invention. Fig.
G7 is a block diagram of an error block detection section according to a
thirteenth embodiment of the present invention. Fig. G8 is a block diagram
of another arrangement of an error block detection section according to a
thirteenth embodiment of the present invention. Fig. G9 is a block diagram
of a syntax analysis section according to a thirteenth embodiment of the
present invention. 



Fig. i0 is a block diagram of an image encoding device according to a
fourteenth embodiment of the present invention. ns   - Fif. ~ 1 is a block
~ha~l'13111 of a s~'ta~ multi~~le~ing sectic-~ii ~~ccoi~~lin~. to a
fourteenth emhodiment of the puesent invention. Fig. r 2 shows an example
of an encoded bit stream output from the syntax multipletin~' section
accorcling to a fourteenth embodiment of the present invention. Fig. i 3 is
a block diagram of another arrangement of an image encoding device
according to a fourteenth embocliment of the present invention. Fig. i-1 is
a block diagram of an image decoding device according to a fifteenth
embodiment of the present invention. Fig. ~5 is a block diagram of a syntax
analysis section according to a fifteenth embodiment of the present
invention. Fig. rG is a block diagram of another arrangement of an image
decoding device according to a fifteenth embodiment of the present
invention. Fig. r 7 is a block diagram of an image decoding device
according to a sixteenth embodiment of the present invention. Fig. "r8 is a
block diagram of an image decoding device according to a seventeenth
embodiment of the present invention. Fig. i 9 is a flowchart of the
processing of the error detection activation control section according to a
seventeenth embodiment of the present invention. Fig. 80 is a block diagram
of another arrangement of an image decoding device according to a
seventeenth embodiment of the present invention. Fig. 81 is a block diagram
of an image decocling device according' to   



20 Substitute Sheet 6 June 2002 ao eigl~feeufh eml~oliment of the present
m~eohc~c~ Fig. 8? shows the structure of a media packet. Fig. 83 is a
blocl; cliagl~am of a video data analysis section according to an
eighteenth embochment of the present invention. Fig. 8=1 is a block diagram
of an error monitor section according to an eighteenth embodiment of the
present invention Fig. 85 is a block diagram of another arrangement of an
image decoding device according to an eighteenth embodiment of the present
invention. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS In order to
describe the present invention in greater detail, the present invention
will be described with reference to the accompanying figures. Embodiment 1
An example of an image decoding device provided with an error block
detection section will be described with respect to a first embodiment of
the present invention. The error block detection section detects an error
generated by an encoded bit stream generated by H. 2G3 video compression
encoding in a bl~~k unit on the basis of whether a value of an image signal
converted to the frequency domain is contained in a range set by a maximum
value and a minimum value which are preset threshold values. Fig. 5 is a
block diagram of an image decoding device according to a first embodiment
of the present invention. In the figure, reference numeral 1 is a syntac
analysis section, la is a quantization index column, lb is an encoded mode,
lc is a block number, ld is a quantization step size) le is an error syntax
detection signal, if is a DCT coefficient column, 2 is a ma~irnum
value/minimum value table storage section, 3 is a mavirnum valuelminimum
value comparison section. -to is an error block CleteC17017 S3'IlFil. -t is
an error block detection section comprised by a ma.r-lniunl v,~lue/mimnnum
value table storage section 2 and a 171aY1I11U111 valL1eI1711111171L1111
VcilLle CO111~Ja1'lsoll Sect1011 3 (error block detection means). 5 is a
reverse duantizatlon processor, G is a reverse DCT/decoding image
generator, ? is an error processor, 8 is a switching section. The operation
of the invention will be described below. An encoded bit stream encoded and
multiplexed by an image encoding device (not shown) is input into a syntax
analysis section 1 and analysis and decoding of the image data and all
layer information such as picture layer, GOB layer, macroblock layer is
performed by H. 2G3 syntax. 



As a result, the quantization index column la of the obtained block unit (8
pixels x 8 lines) is output to the maximum value/minimum value comparison
section 3. An encoded mode (intra encoded modelinter encoded mode) is
output to the maximum value/minimum value table storage section 2 and the
reverse DCTldecoded image generator G. A block number lc which represents
block position information is output to the maximum valuelminimum value
table storage section 2. A quantization step size ld is output to the
reverse quantization processor 5. At this time, when image data or layer
information not matching H. 263 syntax is analyzed, an error syntax
detection signal le is output to the error processor 7 to that effect. Fig.
G shows a maximum value table/minimum value table when inter-encoded mode
has a ma.imum value/minimum value table storage section 2. Fig. ^r shows a
maximum value table/minirnum value table when intra-encoded mode has a
maximum value table/minimum value table stor age section 2. The maximum
value/minimum value table storage section 2 prestores four types of
information in each encoded mode as shown respectively for example in Fig.
G(a) ~ (d), Fig. i (a) ~ (d). These four types are a table vi   ~hoii'Ing
Il1a1111711117 \:alue (hereafter I77;1\1171L1171 \'~llle tw7i)le) ~Tl7d ~7
t<7lJle S170ii'II7' 1111171771 t1 I11 i'r'7liTPS (17P1'e?lftel'
I7IIIIlIlllll7l V~71L12 ti3lJle) 1Jc'iSE.'(~ OI7 Fl fl encoded mode (lntra
encoded mode/inter encoded mode). and sio~nal component (luminance
conlponent/color clifference con7lJOnent). Each table as shown in Fig. 6(a)
~ (d) and Fig. r (a) ~ (d) has pre-set ma~cimum and minimum values with
respect to respective quantization index columns 1a of a block unit (8
pixels x 8 lines). The maximum valuelminimum value table storage section 2
selects a maximum value table and a minimum value table from the four types
of maximum value tables and foul' types of minimum value tables based on a
block encoded mode lb and a signal component obtained from the block number
lc and outputs the result to the maximum valuelminimum value comparison
section 3. For example when the encoded mode is "inter" and the block
number lb which represents block position information is 5, the maximum
value/minimum value table storage section 2 selects a maximum value table
and a minimum value table for color difference components and inter encoded
as shown in Fig. G(c) and (d) (refer to Fig. 2). The selected maximum value
table and minimum value table are output to the ma~cimum value/minimum
value table comparison section 3. Fig. 8 is a flowchart showing the
processing performed in the maximum value/minimum value table compaLZSOn
section 3. Firstly the maximum value/minimum value table comparison section
3 pea'forms a comparison to determine whether or not a value of an i th row
and j th column (i = 1, 2, .....8, j = 1, 2,.........8) (hereafter index
value (i, j)) contained in the quantization index column la of a block unit
exceeds a maximum value (hereafter maximum value (i, j)) shown in the i th
row and j th column of the ma:~imum value table (step ST1 `'No, step ST2).
When as a result of the comparison in step ST2, the index value (i, j)
exceeds the maximum value (i, j) (step ST2 "Yes"), the value '`1" is output
as .,.,  



an enron blocl: detection si~o~l -J~ and the oher~non is comhletecl. In the
step ST'?, when the comparison process of the index value (i, j) alld the
maximum value (i. j) is completed ,with respect to all G-1 finder numbers
and the index value (i. j) does not exceed maximum value (i, j) (step ST1
'`Yes''), the comparison is performed in the same way to determine whether
or not the index value (i) j) of the quantization index column la is less
than the maximum value (hereafter maximum v alue (i. j)) shown by the i th
now and j th column of the minimum value table (step ST 3 "No", step ST=1)
. When as a result of the comparison in step STS, the index value (i, j) is
lower than the minimum value (i, j) (step ST4) "yes''), the value "1'' is
output as an error block detection signal 4a and the operation is
terminated. When the comparison process of the index value (i, j) and the
minimum value (i, j) is completed with respect to all 64 index numbers
(step ST3, "Yes"), the value "0" is output as an error block detection
signal 4a (step ST5). An actual example of the process of the maximum
value/minimum value comparison section 3 will be described below. Fig. 9 is
an example of inter encoded mode and shows an example of a quantization
index column of color difference components. More precisely, Fig. 9 shows
an example of a quantization index column of a decoded block unit. However
the situation is assumed in which a quantization index column la as shown
in Fig. 10 is decoded under the influence of errors contained in the
encoded bit stream. That is to say, it is assumed that although the
quantization bit stream 1a should be decoded as shown in Fig. 9, a correct
decoding process is not performed due to errors existing in the encoded bit
stream and a quantization index column la is obtained as shown in Fig. 10.
In this case, the maximum value table and the minimum value table .,,,
selected by t~le 111a\7111l1111 \';llUe~111117111111111 \'~lLle tnl,le
smra~:e ~eclton '? is adapted for inter encoded and color cUf~'erence
components as shown 1l1 Fig. G(c) and (~1). When the v clue of the
ma~irnuln v clue table and the minimum value table as shown in Fig. G(c)
and (d) selected by the matimuln v alue/minimum value table storage section
2 is compared with the value of the quantization index column la of the
block unit shown in Fig. 10, the value "1" is output to the switching
section 8 as an error block detection signal =is since the value (_ - i 0)
of the ~''' row r''' column and the value (_ -G3) of the r''' row ~'''
column in the quantization index column la of the block unit shown in Fig.
10 are respectively lower than the mininxum value shown by the =1''' row
r''' column and i'~' row 2 "' column of the minimum value table as shown m
Fig. G(d). In Fig. 5, a quantization index column la of a block unit output
by the maximum value/minimum value comparison section 3 is output to the
switching section 8. The switching section 8 switches the output based on
an error block detection signal 4a. That is to say, when the error block
detection signal 4a is "0", since an error block is shown not to be
present, a quantization index column la of a block unit is output to the
rev erse quantization processor 5. On the other hand) when the error block
detection signal 4a is `'1", since an error block is shown to be present, a
quantization index column la of block unit is output to the error processor
i. 



The reverse quantization processor 5 performs a reserve quantization
process with respect to the quantization index column la of the block unit
using a quantization step size ld input from the syntax analysis section 1.
Thereafter a DCT coefficient column if of the block unit is output to the
reverse DCTldecoding image generator G. The reverse DCTldecoding image
generator G performs a reverse DCT process with respect to the DCT
coeff`xcient column if of the block unit and generates and outputs a
decoded image matching the encoded mode input by the syntax analysis
section 1.   Since there is an error block. the error processor ~ performs
a suppression of error positions based on a fisecl method and outputs the
generated decoded image when a quantizatlon index column la is input from
the block LlIllt by the switching section 8. An example of suppression
errors using an Image decoded immediately before the block generated by the
error will be described below as an method of suppression error positions.
For example it is assumed that an error is detected in block data in the
fourth macroblock contained in the second GOB of the image. In such a case,
block data exists after the macroblock generated by the error and contained
in the second GOB, that is to say, a macroblock in a position from a
macroblock containing an error-generated block to a macroblock contained up
to the analysis of the next unique word. Such block data is adapted to be
replaced by block data contained in the immediately previous decoded image
at the same position as the above block data. Thus according to embodiment
1, it is possible to perform rapid detection of an error block in an
encoded bit stream by an error block detection section 4. It is also
possible to suppress rapidly errors generated in an encoded bit stream by
the error processor r . Thus it is possible to reduce deterioration in
image quality at error generated positions. That is to say) when error
detection is delayed, data contained from an error-generated block to a
block in which error suppression is performed is data which is entirely
different from the data which should be decoded as a result of errors and
results in conspicuous image deterioration. However it is possible to
prevent such conspicuous image quality deterioration by the error processor
i and the error block detection section 4. As shown above, according to
embodiment 1, an image decoding device has a table showing maximum and
minimum values which are threshold values corresponding to G4 index values
contained in blocks. Since it is determined whether errors are contained in
encoded bit streams of .l r)   2g Substitute Sheet - 6 June 2002 data to be
decoded by using the maximum ~ncl milailum values coW ainc~cl In the table,
it is possihle to perform ralicl detection of error blUChS 171MCJ1771~ a
fired Syntax. It is also possible to generate decoded Images with little
influence of errors contained in the encoded bit. stream. Discussion in
embodiment 1 centered on a H. 2G3 video decoding method. However it is
possible to obtain the same advantage even when another decoding method
which decodes encoded data which is compressed by conversion to the
frequency domain such as orthogonal conversion. This process may be applied
in the same way to an image decoding device in other embodiments of the
present invention to be described hereafter. 



In embodiment 1, an image decoding device ~as shown in Fig. 5 was
described. However the image decoding device may be comprised as shown in
Fig. 11 and adapted so that the DCT coefficient column if of a block unit
output from the reverse quantization processor 5 may be iliput into the
error block detection section 4. In this case, the quantization index
column la of the block unit output from the syntax analysis section 1 is
such that the DCT coefficient column if of the block unit is input into the
maximum value/minimum value comparison section 3 of the error block
detection section 4 after an reverse quantization process is performed in
the reverse processor 5. At this time) the maximum value / minimum value
table storage section 2 has a maximum value table and a minimum value table
such as shown in Fig. 1'?(a)~(d) and Fig. 13 (a)~(d). Furthermore the DCT
coefficient column if of the block unit is output by the switching section
8 to the reverse DCT/decoding image generator G when the error block
detection signal 4a takes a value of "0" and is output to the error
processor 7 when the error block detection signal 4a takes a value of "1".
Embodiment 2 )Jmbodiment `? shows another e~cample of an error block
detection   . section shown m emi~ochment 1. That is to y- the error blocl:
~letectmo section -1 m embocliment `_' caries the maximum and nmmmum wlues
which are the threshold values used in the error block detection section -t
in embodiment 1. The values are adapted by a weighted coefficient.
corresponding to a quantization step size 1c1 which is thresholcl value
updating information. It is determined whether or not a value of an image
signal converted to a frequency band is contained in a ran~~e set by the
converted maximum and minimum values of the threshold value and in this way
the error block is detected. Fig. 14 is a block diagram showing an image
decoding deuce according to embodiment 2 of the present invention.
Embodiment 2 comprises a different arrangement from the structure of the
image decocling device according to embodiment 1 as shown in Fig. 5. In
Fig. 1=l, 9 is a weighted coefficient determination section which is
provided in the error block detection section (error block detection means)
=1. lh is a weighted coefficient. The operation of the invention will be
described below. In the encoded bit stream, image data and layer
information such as the picture layer, GOB layers, macroblock layer in the
encoded bit stream are decoded and analyzed by H. 2G3 syntax. As a result,
the quantization index column 1a of the obtained block unit (8 pixels x 8
lines) is output to the ma.~cimum value/ minimum value comparison section
3. The encoded mode (intra encoded mode/ inter encoded mode) lb is output
to the maximum value/ minimum value table storage section 2 and the
DCT/decoding image generator G. The block number lc which is the block
position information is output to the maximum value/ minimum value table
storage section 2. The quantization step size ld is output to the reverse
quantization processor 5 and the weighted coefficient determination section
9. At this time, an error syntax detection signal le is output to the error
processor i when layer information or image data is analyzed which does not
yr   match the H `?G3 svnta~. The weighted coe~cient determination section
0 has a table of quantization step size ld and weighted coefficient. 111 zs
shown 1I1 Fig. 15. Using the table, a weighted coefficient lh which
corresponds to the quantization step size ld used in the reverse
quantizahon process of the block is output to the maximum value/ minimum
value comparison section 3. Fox' example, as shown in Fig. 15, if the
quantization step size Id is less than "8", the weighted coefficient lh
takes a value of "1.1", if the quantization step ld size is greater than or
equal to ``8" and less than "1G", the weighted coefficient lh takes a value
of "1.0", if the quantization step size ld greater than or equal to "1G"
and is less than "2q", the weighted coef~.cient lh takes a value of "0.9",
and if the quantization step size ld yeaten than or equal to "24", the
weighted coefficient lh takes a value of "0.8". 



The maximum value/ minimum value comparison section 3 reads G:1 values in
the ma:cimum value table and the G4 values contained in the minimum value
table read from in maximum value/ minimum value table storage section 2.
The maximum valuel minimum value comparison section 3 applies a weighted
coefficient lh fxom the weighted coefficient determination section 9 to
these values and genes ates a new maximum value table and minimum value
table. An example of a newly generated ma:cimum value table and minimum
value table is shown below. Fox e~cample, the situation is assumed that the
encoded mode is inter encoded, the block number lb which is block position
information is "5" and the weighted coefficient lh is "0.8" (that is to
say, the quantization step size is greater than or equal to 24). In this
case, the newly generated maximum value table and minimum value table as
shown in Fig. 1G(a), (b) is comprised inter encoded mode as shown in Fig.
G(c) and (d), the G4 values in the maximum value table of the color
difference component and the G4 values in the minimum value table
respectively multiplied by 0.8. The maximum value/ minimum value comparison
section 3 in the   a.me wry as emboclimeol 1 Im~foums n ccnyari_on to
~leeernmne whether the imlev wlue (i, ~) esceecls the 117~1111rU111 Valile
(i, j) shown ly the Ith row aml jth column of the maximum wlue table
upclated by the weighted c:oeificient, lh and performs a comparison to
determine whether the mde~c value (i, j) is less than the minimum value (i,
j) shown by the ith row and jth column of the minimum value table updated
by the weighted coefficient lh. Oiher operations are the same as the
operations described wrth respect to embodiment 1 and additional
description ~,vill be omitted. ~s shown above according to embodiment 2,
the image decoding device varies a maximum value and minimum value) which
are threshold v slues corresponding to Gd index values contained in a
block) by varying the values with a weighted coefficient lh corresponding
to a quantization step size ld. The determination is performed as to
whether or not an error is contained in the bit stream to be decoded. Thus
even if an error block matches a fixed syntax, it is possible to perform
rapid detection in comparison with embodiment 1 and it is possible to
generate a decoded image with little influence of errors contained in the
encoded bit stream. In embodiment 2, the image decoding device is comprised
as shown in Fig. 1=1. However the device may be comprised as shown in Fig.
1 i by inputting a DCT coefficient if of the block unit output from the
reverse quantization processor 5 into the error block detection section 4.
The quantization index column la of the block unit output from the syntax
analysis section 1 is input into the maximum valuelnxinimum value
comparison section 3 of the error block detection section ~ after the rev
erse quantization process is performed in the reverse duantization
processor 5. The maximum valuelminimum value table storage section 2 has a
maximum value table and a minimum value table as shown in Fig. 12(a)-(d)
and Fig. 13(a)-(d). The DCT coefficient column if of the block unit is
output to the reverse DCT/decoding image generator G when the error block
detection signal =la is "0" and is output to t;he error processor 7 when
i.he error blocl: detection signal ~la is "1". .,, I   30 Substitute Sheet
- 6 June 2002 - In emhocliment 2. the in~ag~e decocting clevice vauies a
nmvimun~ value and mininiuni value. which are threshold values used by the
error block dei.ection sectio~i -1. b~~ var~~iilg~ the values zth a
~,veighted coefficient lh corresponding to a quantization step size ld
representing thresholcl value updating information. However the invention
is not limited in this respect and depending on encoding conditions such as
quantization step size ld, it is sufncient if threshold value updating
information which can update a threshold value is adapted to generate an
optimal decoded image. Applying this above process in the same way to other
embodiments of the present invention using threshold updating information,
threshold value updating information other than a weighted coefficient lh
which corresponds to the quantization step size ld is sufficient. The
method of updating of the threshold value need not involve multiplication
of the weighted coefficient lh and may be adapted to update information by
addition and subtraction or by a fixed formula. Embodiment 3 In embodiment
3, an example will be given of an image encod.mg device which generates an
encoded bit stream in which an error contained in the encoded bit stream
can be rapidly detected in the image decoding device. The is performed by
limiting the value of the image signal converted to the frequency domain in
the image encoding device using maximum and minimum values which are
pre-set threshold values. 



Fig. 18 is a block diab am of an image encoding device according to
embodiment 3 of the present inv ention. In the figure, 40 is a subtracter,
41 is an encoded mode determination section, 4.2 is a DCT section, 43 is a
encoded data value limiting section (encoded data value limiting means),
4=1 is a quantization section, 45 is a partial decoded estimation error
signal generator, 46 is a partial decoding image generatou, 4 i is a
memory) 48 motion correction estimation section, 49 is a syntax
multiplexing section, 51 is a buffer, 52 is an encoded limiting section) 53
is a ma:~immn value/minimum value control section. 2 is a maumum
value/mmimum   value st~rm~P :ecalon which ~~ the ~;mle :m the mntinlmn
wlluei~ninmnuul value stor;ye sc~calon 2 in embodimeol J nod the like. The
eococle~l clat;l value limiting section -13 is Colllpl'lsPll 1l)' 'c7
111f15llllll111 Viillle~lllllllllllllll \'illllE.' storage section `? and Z
lllaxlllllilll ~'alllel111Jlllllllllll value CUlltl'()1 section 53. The
operation of the invention wll be described below. An input image is input
into the encoded mode determination section 41, the subtracter -10 and the
motion correction estimation section -t8. The motion correction estimation
section 48 inputs reference data from the memory 4 i and performs block
matching using a region of 1G pixels and 1G lines called a macroblock as a
unit. In this way, motion information is obtained. The motion correction
estimation section =18 inputs reference data of a position which
corresponds to the motion information from the memory 4 i and generates an
estimation image. The estimation image generated in the motion correction
section =18 is output to the partial decoded image generator =1G and the
subtracter =10. The subtracter .~0 generates a differential image from the
estimation image and the input image. The encoded mode determination
section 41 selects an encoded mode (inter/intra) on the macroblock unit
with a fixed method determined by H. 2G3. The selected encoded mode lb is
output to the maximum value/minimum value table storage section 2 and the
partial decoding image genes ator 4G. The DCT section 42 separates the
image data of the input macroblock unit into block units and performs DCT
processing on the block unit. The DCT coefficient column if of the block
unit is output to the quantization section 44 and the block number lc is
output to the maximum value/minimum value table storage section 2. The
quantization section 4:1 uses a quantization step size ld input from the
encocling limiting section 5`3, performs quantization processing with a
fixed method determined by H. 2G3 and outputs the quantization index column
la of the bloc){ unit to the 171ax1Ill11111 ValLlelm11111I1LlIn Valtle
COlltl'ol ;' 1   section 53 The 171i11111111111 \'7111E'11171171111U111
~'7lLIe Stol'aP'e S('Ct1011 `~ 717 the same way as embodiment 1 pre-stores
four types of maximum value tables and minimum value tables in respective
encoded modes as shov~n in Fig. G(a)-(d) and Fig. i (a)-(d). In each block,
respective maYln lulu value tables and minimum value tables are selected
from the four types of maximum value tables and minimum value tables
respectively shown in Flg. G(a)-(d) and Fig. i(a)-(d) based on a sipal
component obtained from the block number lc and the encoded mode lb. The
result is output to the maximum valuelminimum value control section 53. 



Fig. 19 is a flowchart of the process of the maximum value/minimum value
control section 53. The maximum value/minimum value control section 53
penorms a comparison to determine whether an index value (hereafter index
value (i, j)) of the ith row and jth column (i= 1, 2, .....8, j = 1, 2)
....8) which is contained in the quantizatlon index column la of the blocl:
unit is greater than a maximum value (i, j). (step ST11 "No") step ST12).
When the result of the comparison shows that the index value (i, j) is
greater than a maximum value (i, j), the index value (i, j) is switched to
the maximum value (i, j). In other cases, (step ST12 "No"), the index value
(i, j) continues to be used. When the comparison process of step ST12 is
completed with respect , to all G4 indexes (step ST11 "Yes"), the
comparison is performed as to whether or not the index value (i, j) is
lower than a minimum value (i, j) (step ST14, ``No", Step ST15). When the
result of the comparison is that the index value (i, j) is less than a
minimum value (i, j) (Step ST15 "Yes"), the inlet value (i, j) is switched
to the minimum value (i, j) (step ST1G). On the other hand, in oi,her cases
(step ST15, "No"). the inde~c value (i, :1.~   j) continues to be u~evl.
lVhen the con~porison process of step STla is completed v-ieh respect to
all G-1 indexes (step ST1-1 '`Ies~~), the routine is completed. An actual
example of the processing of the maximum valuelmini~num value control
section 53 will be described below. Fig. 20 shows an example of a
quantization index column la of a color difference component, inter encoded
mode. In this case, the selected maximum value table and minimum value
table are those for color difference and inter encoded mode as shown in
Fig. G(c) and (d). When the comparison of the G4 maximum values contained
in the maximum value table and the G4 index values contained in the
quantization index column la is performed) it is shown that the index value
(=11) of the 2"`~ row G`~' column is greater than the 2"`' row G'" column
value (=10) in the maximum value table. In the same way, when the
comparison of the G4 minimum values contained in the minimum value table
and the G~ index values contained in the quantization index column la is
performed, it is shown that the index value (_ -G) of the 8`~' row 1'`
column is greater than the 8`'' row 1` column value (_ -5) in the minimum
value table. Thus the quantization index column la output from the maximum
value I minimum value control section 53 becomes the quantization index
column la shown in Fig. 21 in which the value of the 8`" row 1'` column
becomes "-5" and the value of the 2"`' r ow G'" column becomes "10" from
the quantization index column la shown in Fig. 20. In such a way, the
quantization index column la of the block unit processed by the maximum
valuelminimum value control section 53 is output to the syntax multiplexing
unit =IJ and the partial decocling estimation error signal generator ~15.
., 



The J~~3rtial clecocliny estimation error syoal genemior -J:i peiv'orn~s a
reverse DCT process and reveuse du and izaiion process on t he du
antizat~on index column 1a of the input block unit and generates a lariml
decoding estimation error signal. The result is output. to the partial
clecocling image generator =1G. The partial decoding image generator 4G
operates based on the encoded mode lb using a macroblock as a unit. That is
to say) when the encoded mode lb is intra) the input partial decoding
estimation error signal is read into the memory 4 i as a partial decoded
image. `Vhen the encoded mode is inter, the partial decoding estimation
error signal and the estimation image are added and a partial decoded image
is generated and read into the memory 47. The syntax multiplexing section
=19 performs multiplexing and encoding of each layer information) such as a
picture layer) GOB layer and macroblock layer, the encoded bit stream
according to H. 2G3 syntax. The quantization index column 1a of the block
unit which is a two dimensional coefficient column is sequenced transformed
to a one dimensional index column by zigzag scanning order. Variable length
encoding is performed on the sequenced one dimensional index column) the
resulting variable length encoding language is multiplexed to an encoded
bit stream and the encoded bit stream is output to the buffer 51. Fig. 22
shows the sequence of a zigzag scan. The zigzag scan is a scanning method
which converts a two dimensional signal into a one dimensional signal by
scanning in a zigzag towards a coefficient in the lower right from a
coefficient in the upper left of the block. The buffer 51 in Fig. 18
momentarily stores an input encoded bit stream from the syntax multiplexing
section 49 and transmits the encoded bit stream depending on the condition
of the transmission pathway from the stored encoded bit stream. The buffer
remainder which is the capacity of the encoded bit stream stored in the
buffer 51 is output to the encoded control section 52. '-I   The encoded
control ~c~c:lon 52 performs cootrnl of the c~uantrzation - step size 1c1
based on the huffier remaimler and outputs the ullaied qllal7t~zation step
size 1c1 to tile quantlzatxon section -1-1 ~s shown above with respect to
embocUment 3, i.he image encoding device has a maximum value and a minimum
value v~hich are threshold values corresponding to the G~ index values
contained in a block. When an index value which is greater than a maximum
value exists, or when an index value which is tower than a minimum value
exists, the index value which is generated by the process of encoding is
replaced by a maximum value or a minimum value which are threshold values.
Thus if this process is combined with an image decoding device according to
embodiment 1 or the like, it is possible to perform effective detection of
errors generated in a transmission pathway contained in encoded bit streams
and to generate an encoded bxt stream which can generate a decoded image
with little influence of errors contained in the encoded bit stream. In
embodiment 3) the description was based on an H. 2G3 encoding method.
However even when another encoding method is used which performs orthogonal
conversion, it is possible to obtain the same effect. This method may be
applied hereafter in the same way to an image encoding device in other
embodiments of the present invention. In embodiment 3, an image encoding
device is comprised as shown in Fig. 18 and a quantization index column la
of a block unit is input into the encoded data value control section 43.
However as shown in Fig. 23, the DCT coefficient column if of the block
unit output from the DCT section 42 may be input into the encoded data
value control section 43. In this case, the DCT coefficient column 1f of
the block unit output from the DCT section ~2 is input directly into the
maximum value/minimurn value control section 53. The maximum value/rninimum
value table storage section 2 has maximum value tables and minimum value
tables as shown in Fig. 12(a)-(d) and Fig. 13(a)-(d). The DCT coefficient
column if of the block unit output from the maximum value/minimum value
control section 53 is output to the to 
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fjL13117t12dt1017 111 C1 e1 C011111117 lil 1S OLIj]~llt f0 tile S\'l7tfll
1)lLiltlj3~e11174' SeCtloll -~ J . Elnbocliment .1 In embodiment =1)
another arrangement of the encoded clata value limiting section 43 shown in
embodiment 3 is given. That is to say, in embodiment 4, the encoded data
value limiting' section ~3 varies a ma~imuln value and minimum value, which
are pre-set threshold values, by adapting the values with a quantization
step size ld. Thus the value of an image signal converted to the frequency
domain is limited by use of converted maximum and minimum values. Therefore
the image encoding device can generate an encoded bit stream which can
detect errors contained in an encoded bit stream rapidly. Fig'. 24 is a
block diagl'an l of an imafe encoding device according to a fourth
embodiment of the present invention. In embodiment 4, an ail;'angement
which differs from the image encoding device shown in Fig. 18 will be
described. In Fig. 2=1, 9 is a weighted coefficient determination section
provided in the encoded data value limiting section (encoded data value
limiting means) 43. The operation of the invention will be described below.
The encoding control section 52 performs control of the quantization step
size ld based on a buffer remainder and outputs the updated quantization
step size ld to the weighted coefficient determination section 9 of the
quantization section 4~ and the encoded data value limiting section 43. The
weighted coefficient determination section 9 has a table of quantization
step sizes ld and weighted coefficients lh as shown in Fig. 15 described
with reference to embodiment 2. The table is used to determine a weighted
coefficient lh which corl'esponds to a quantiZation step size ld used in
the reverse quantization process of the block. The determined weighteil
coefficient lh is output t.o the maximum valuelminimum value control
section 53. For example, if the quantization siep size is less Ihan "8",
the weig~htecl coefficient lh takes a value of "1.1", if the quantization
step size 1c1 is gne~ter than or equal to "8" and less than "1G") the
weighted coefficient lh takes a value of "1.0", if the quantization step
size 1c1 is greater than or equal to "1G" and less than "24", the weighted
coefficient lh talces a value of "0.9", and if the quantization step size
ld is greater than or equal to `'24", the weighted coefficient 1h takes a
value of "0.8''. The maximum valuel minimum value control section 53
applies a weighted coefficient lh to the G4 values in the maximum value
table and the G4 values contained in the minimum value table selected and
read from the maximum valuel minimum value table storage section 2 and
generates an updated maximum value table and minimum value table. The
updated maximum value table and minimum value table are as shown in Fig.
1G(a), (b) described with reference to embodiment 2. For example, the
situation is assumed that the encoded mode is inter encoded, the block
number lc of the block is "5" and the weighted coefficient lh is "0.8"
(that is to say, the quantization step size ld is greater than or equal to
24). In this case, the updated maximum value table and minimum value table
is as shown in Fig. 1G(a), (b) and, in the inter encoded mode as shown in
Fig. G(c), (d), is comprised of G4 values in the maximum value table of the
color difference component and G4 values in the minimum value table
respectively multiplied by 0.8. The maximum value/ minimum value control
section 53 in the same way as embodiment 3, in the order as shown in Fig.
19, performs a comparison to determine whether the index value (i, j)
exceeds the maximum value (i, j) shown by the ith row and jth column of the
maximum value table updated by the weighted coefficient lh and performs a
comparison to determine whether the index value (i, j) is less than the
minimum value (i, j) shown by the ith row and jth column of the minimum
value table updated by the weighted coefficient lh in the same way. When an
index value (i) j) exceeds I,he maximum value (i) j)) the index value (i,
j) is replaced by the .37 



117;1\1111l1117 \'~llle (i, j) and when the on incl~s wlue (i, i) is loss
than the 117117111111117 \'7111P (i, j). the incle~ vrllue (i, j) is
re~lloced by the nlinllnmn wlue (~, j). Thus the value of encoded dat a is
limited. Other operations are the same as those described v~t.h reference
t.o embocliment 3 and additional description will be omitted. ~~n actual
example of the processing performed by the maximum valuelminimum value
control section 53 W 11 be given below. The situation is assumed that the
encoded mode is inter, the color difference component and the weighted
coefficient lh is "0.8" (the quantization step size ld is greater than or
equal to 2=1), and the quantization index column la of the block unit is as
shown in Fig. 20. In such a case) the generated maximum value table, and
the minimum value table apply the value 0.8 to each coefficient for color
difference and inter encoded mode in Fig. G(c) and (d) and the maximum
value table and the minimum value table are as shown in Fig. 1G(a) and (b)
described with reference to embodiment 2. When the values of the maximum
value table and minimum value table as shown in Fig. 1G(a), (b) are
compared with each index value of the quantization index column la as shown
in Fig. 20, the value (_ -G) of the 8`f' row 1~ column in Fig. 20 is less
than the 8"' row 1~` column value (=-4) in the minimum value table shown in
Fig. 1G(b). Furthermore the value (= 11) of the 2"`' row G`'' column and
the value (=33) of the ls` row 2"`' column in Fig. 20 is g~.~eater than the
2"`~ row G'h column (=8) and they` row 2"'' column value (= 32) in the
macimum value table shown in Fig. 1G(a). Thus the quantization index column
la output fr0111 the maximum value / minimum value control section 53
becomes the quantization index column la shown in Fig. 25 in which the
index value of the 8'~' row 1'' column becomes "-4" and the index value of
the 2"'' row G''' column becomes "8" of the values in i.he quantization
index column la shown in Fig. 20. L~S ShOwll above with respect to
embodiment 4, the image encoding   device updates n711711111111 \'71111PS
and Illllllllllllll ~';lllleS ~\'171C11 ~l'e lhreesl~ol~l values
correspomilny to the G-1 index wlues conW inecl in a block. The values are
updated by a yuantization step -lze ld. lVhen an Index value which is
greater than an updated n~a~ilnunl value exists, or when an index value
which is lower that an updated 1111n11I1Llln vahle exlSts, the index value
which is generated by the process of encoding is replaced using the
respective threshold values. Thus if this process is combined with an image
decoding device according to embodiment ~' or the like, it is possible to
perform more effective detection of errors contained in encoded bit streams
and to generate an encoded bit stream which can generate a decoded image
with little influence of errors contained in the encoded bit stream. In
embodiment 4, an image encoding device is comprised as shown in Fig. 24 and
a quantization index column la of a block unit is input into the encoded
data value control section 43. However as shown in Fig. 2G, the DCT
coefficient column if of the block unit output from the DCT section 42 may
be input into the encoded data value limiting section 43. In this case, the
DCT coefficient column if of the block unit output from the DCT section 42
is input directly into the maximum value/minimum value control section 53
of the encoded data value limiting section =13. The maximum value/minimum
value table stolag~e section 2 has maximum value tables and minimum value
tables as shown in Fig. 12(a)-(d) and Fig. 13(a)(d). The DCT coefficient
column if of the block unit output from the maximum value/minimum value
control section 53 is input to the quantization section 44. After a
quantization process is performed in the quantization section 44, the
quantization index column la is output to the syntax multiplexing section
49. Embodiment 5 In embocliment 5, another arrangement of an error block
detection section 4 shovm in embodiment 1 is shown. That is to say, in
embodiment 5, an example is given of al image decoding device which detects
errors on a :,o  



40 Substitute Sheet - 6 June 2002 blocli umt v~hich noe ~cmPrntecl ~n an
encocle~l hit :toeam eeneratecl by 11. .`.'G3 vnleo compression eocorUny
This is performed by the position of the l,~st valid coefficient (a
non-zero coefficient) Gvhen SCillllllllg an ima5e siyal list of a block
unit in zigz a g scan n in g order in an im age sigzi al lis t of a block
tlliz t in the frequency domain. Fig. 27 is a block cliag~ram of an image
decocting device according to a fifth embodiment of the present invention.
The structure of the image decoding device according t.o a fifth embodiment
cliffers v~hen compared with the structure of the image decoding device
accorcling to a first embocliment only in that an error block detection
section (error block detection means) is provided. Thus the error block
detection section ~ will be described below. In Fig. 2 7, 80 is a valid
coe~cient position storage section, 81 is a valid coefficient position
comparison section. The operation of the invention will be described below.
The encoded bit stream is input into the syntax analysis section 1 and
analysis and decoding of image data and layer information such as the
picture layer, GOB layer, macroblock layer is performed by H. 2G3 syntax.
As a result, the quantization index column la of the obtaizied block unit
(8 pixels x 8 lines is output to the valid coefficient position comparison
section 81. The encoded mode (intra encoded model inter encoded mode) lb is
output to the valid coefficient position storage section 80 and the reverse
DCTldecoding image generator G. The block number lc. which is block
position information is output to the valid coefficient position storage
section 80. The quantization step size ld is output to the l~ever~se
quantization processor 5. At this time, an error syntax detection signal le
is output to the error processor 7 when layer information or image data is
analyzed which does not match the H. 2G3 syntax. The valid coefficient
position storage section 80 as shown i11 Fig. 28 stoles a threshold value
(heueafter valirl coef~'icient threshold value) which   Substitute Sheet -
6 June 2002 ewes a rage of freyuem:ms of 1i1 1111;1Ce 51~17wi1 ll~t m n
fl'Pljllellcy based o a signal component. (color difference componeW/
lu~ninan~:e coml3onent) and the encoded mode lb. A corresponding valid
coefficient threshold value ~s selected and output based on the signal
component obtained from the block nun rber lc and the encoded mode of the
block. A threshold value which gives the range of frequencies of the image
signal list in the frequency domain is precisely the value showing at what
position the last existing valid coefficient is placed counted from the
position of the coefficient of the linear flow component when the block is
scanned with 



zigzag scanning order. For example) when the encoded mode is inter) and the
value of the block number' lc which is block position information is "5")
the valid coefficient position storage section 8U selects the valid
coefficient threshold value "21" for the color difference component and
inter encoded mode based on the encoded mode lb and the block number lc and
outputs the result to the valid coefficient position comparison section 81.
Fig. 29 is a flowchart of the process of the valid coefficient position
comparison section 81_ Firstly the valid coefficient position comparison
section 81 calculates a position (hereafter coef_loc) of the last v arid
coefficient existing in the highest frequency component in a quantization
index column la of a block unit scanned in zigzag order (step ST21). The
calculated coef_loc is then compared with a valid coefficient threshold
value output from the valid coefficient position storage section 80 (step
ST22). When it is found that coef roc is greater than the valid coefficient
threshold value as a result of the comparison, (step ST22 "Yes")) a value
"1" is output as an error block detection signal 4a (step ST23). On the
other hand, in other cases, (step ST?2 "No"), a value "U" is output as an
error block detection signal ~a (step ST2-1). An actual example of the
process of the valid coefficient positron   cony~rl~on section 81 well i~c~
clc~~criheel below Fig'. 30 shows an e~all~le of a (~11a17t127t,1011
117(1C'1 COlUlllll la for color difference alld inter encoded lnocle.
Ho~~~ever the quantlzalion incle~ column la shown in Fig. 30 is considered
to be decoded into the qtla11t1Zat1011 llldex column la shown in Fig. 31 by
the influence of an error containecl in the encoded bit stream. That. is to
say, in the encoded bit stream, the situation is assumed that after an
encoding langmag~e showing the 5"' row and 1`' column index, the sequence
"0001101010..." (the quantization index column la shown in Fig. 30 analyzes
this encoded bit stream) becomes the encoded bit stream "0000101010..."
(the quantizatlon index column 1a shown in Fig. 31 analyzes this encoded
bit stream) with an error generated in the 4''' bit. In this case, the
valid coefficient threshold value selected by the valid coefficient
position storage section 80 is "21" for color difference and interencoded
(refer to Fig. 28). On the other hand, the position of the last valid
coefficient in the zigzag order in the quantization index column la biotic
unit decoded by an encoded bit stream containing an error is the 4`'' row
5"' column as shown in Fig. 31. This position is "32" which corresponds to
the 32"`' value of Fig. 22. Since the result of the comparison performed by
the valid coefficient position comparison section 81 shows that the
position "32" of the last valid coefficient in zigzag scanning order in the
quantization index column la of the block unit decoded by the encoded bit
stream containing an error is greater than the valid coefficient threshold
value "21", the value "1" is output to the switching section 8 as an error
block detection signal 4a. The switching section 8 outputs the quantization
index column la of 



the blocl: unit to the reverse quantization processor 5 when the error
block detection signal 4a from the valid coefficient comparison section 81
has a value of "0". The switching section 8 outputs the duantization inde~c
column la of the block unit to the error processor 7 when the error block
detection signal -!a has a value of "1".   43 Substitute Sheet - 6 June
2002 Since other operations of the de~.~~ce are tile sa>e `~s those
described with reference to embodiment 5, additional description will be
omitted. As shown above according to embodiment 5) the image decocling
device has a valid coefficient threshold value which is a threshold value
which defines a range of frequencies of an image sigzial column in the
frequency domain. It is determined whether or not an error is contained in
a bit strearri of data to be decoded based on the valid coefficient
threshold value and the position of the lasting existing valid coefficient
existing in zigzag scanning order. Thus it is possible to perform rapid
detection of an error block which matches a fixed syntax. It is also
possible to generate a decoded image with little influence of errors
contained in an encoded bit stream. In embodiment 5, an image decoding
device as shown in Fig. 2 i was described. However the image decoding
device may be comprised as shown in Fig. 32 and adapted so that the DCT
coefficient column if of a block unit output from the reverse quantization
processor 5 may be input into the error block detection section 4. In this
case, the quantization index column la of the block unit output from the
syntax analysis section 1 is input into the reverse quantization processor
5 and after a reverse quantization process is performed in the reverse
quanti2ation processor 5, it is input into the valid coef~.cient comparison
section 81 of the error block detection section 4. Furthermore the DCT
coefficient column if of the block unit is output by the switching section
8 to the reverse DCT/decoding image generator G when the error block
detection signal 4a takes a value of "0" and is output to the error
processor 7 when the error block detection signal ~a takes a value of "1".
Embodiment G Embodiment G co~r~prises another arrangement of the error
block   Substitute Sheet - 6 June 2002 deteclian section -! :ho<n wth
uefereoce to Pmhoclirneol 5. The erru~~ hloch detection section -1 in
eihoclimet G com~erts a valid coeffjcient threshold vale a used in t h a
error block de t ection section ~ of embochnlen t 5 by t.h a duantization
step size ld and detects errors generated in an encoded bit stream
generated by H.2G3 video compression encocling in a block unit. Detection
is perfoi~n~ed by the position of the last valid coefficient when scanning
an image sigwal column of a block Lllllt in a zigzag scanning order in an
image signal column of a block unit in the frequency domain. Fig. 33 is a
block diagram of an image decoding device according to embodiment G of the
present invention. The structure of the image decoding device according to
embodiment G only differs from that descizbed with reference to embodiment
5 as regards the error block detection section (error block detection
means) 4. Thus the error block detection section 4 will be described. In
Fig. 33, 9 is a weighted coefficient determination section provided in an
error block detection section 4. lh is a weighted coefficient. 



The operation of the invention will be described below. The encoded bit
stream is input into the syntax analysis section 1 and analysis and
decoding of the image data and each layer information of the picture layer,
GOB layer, macroblock layer are perfoa~med accorcling to H. 2G3 syntax. As
a result, a quantization index column la of the obtained block unit (8
pixels x 8 lines) is output to the valid coefficient position comparison
section 81. An encoded mode lb (intra encoded modeJinter encoded mode) is
output to the valid coefficient position storage section 80 and the reverse
DCTldecoding image generator G. A block number lc which represents block
position information is output to the valid coefficient position storage
section 80. A quantization step size ld is output to the reverse
quantization processor 5 and the weighted coefficient determination section
9. At this time, when image data or layer information not matching H. 2G3
syntax is analyzed, an error syntax detection signal le is output to the
error processor ~ to ihnt effect The rvei~hiecl coefflClPllt
(letel'111117i1t1011 section ~) has a corlespomlln~, table of
duclntiztltion step size 1c1 alld weighted coefficients lh as Shown lIl
Flg. 3-~. :~ Welllted c0efficlellt lh corresponclin~' tU a qLlaIltlZatlOn
Step SlZe ld used in reverse quanlization processing of a block is
determined using the table. The determined weighted coefficient lh is
output to the valid coefficient position comparison section 81. For
example, if the quantization step size ld is less than "8~~, the weighted
coefficient lh is determined and output as the value "1.1". If the
quantization step size 1d is greater than or equal to "8" and less than
"1G") the weighted coefficient lh is determined and output as the value
"1.0". If the quantization step size ld is greater than or equal to 1G and
less than '"?4", the weighted coefficient lh is determined and output as
the value "O.~J". If the quantization step size ld is greater than or equal
to "2=1", the weighted coefficient lh is determined and output as the value
"0.8". The valid coefficient position comparison section 81 calculates the
multiple of a valid coefficient threshold value selected and output from
the valid coefficient position storage section 80 and a weighted
coefficient 1h from the weighted coefficient determination section 9. Fig.
35 shows an example of a valid coefficient threshold value updated and
generated using a valid coefficient threshold value and a weighted
coefficient lh in the valid coefficient position comparison section 81 of
embodiment G. Values of the valid coefficient threshold value when the
quantization step size is greater than or equal to "8" and less than "1G"
(weighted coefficient lh is "1.0") are used as values shown in Fig. 28
described with respect to embodiment 5. The valid coefficient position
comparison section 81 calculates a position (hereafter coef loc) of the
last valid coefficient existing in a quantization index column la of a
block unit scanned in zigzag order. The calculated coef_loc is then
compared with a valid coefficient threshold value corrected by a weighted
coefficient, lh.   `Vhen it is found that coef loc is greater than the
valid coelbcient threshold value corrected by the weighted coefficient lh
as a result of the comparison. the valid coefficient position comparison
section 81 outputs a value "1" to the switching section 8 as an error block
detection signal -la. On the other hand, in other cases, a value "0" is
output as an error block def ection signal =to t,o the switching section 8.
The switching section 8 outputs the quani.ization index column la of the
block unit to the reverse quantization processor 5 when the error block
detection signal 4a has a value of "0". The switching section 8 outputs the
quantization index column la of the block unit to the error processor i
when the error block detection signal 4a has a value of "1". Since other
operations of the device are the same as those described with reference to
embodiment 5, additional description will be omitted. As shown above
according to embodiment G, the image decoding device varies a valid
coefficient threshold value with a quantization step size ld. In the
quantization step size ld of the unit block, it is determined whether or
not an error is contained in a bit stream of data to be decoded by use of
the valid coefficient threshold value vaxzed by the quantization step size
ld and the position of the last calculated valid coefficient existing in a
zigzag scanning sequence. Thus it is possible to perform rapid detection of
an error block which matches a fixed syntax in comparison with the
invention as described in embodiment 5. It is also possible to generate a
decoded image with little influence of errors contained in an encoded bit
stream. 



In embodiment G) an image decoding device as shown in Fig. 33 was
described. However the image decoding device may be comprised as shown in
Fig. 3G and adapted so that the DCT coefficient column if of a block unit
output from the reverse quantization processor 5 may be input into the
error block detection section 4. In this case, the quantization index
column la of i.he block unit   47 Substitufe Sheet - 6 June 2002 - outhr~t
from the syot~s analysis section 1 is such that tl~e DCT coellic:ient
column if of the blc1; wait ~s input into the valid coeflicient compri~on
section 81 after a reverse ctuantization process is performed in the
reverse quantization processor 5. Furthermore the DCT coefficient column if
of the block unit is output by the switching section 8 to the reverse
DCT/decoding image generator G when the error block detection signal 4a
takes a valLie of '`0" and is output to the error processor r when the
error block detection signal 4a takes a value of "1". Embodiment 7
Embodiment 7 comprises another arrangement of the encoded data value
limiting section 43 shown with reference to embodiment 3. The encoded data
value limiting section 43 in embodiment 7 pre-sets a valid coefficient
value and, with respect to coefficients contained in imar;e signal columns
in block units in frequency domains, replaces valid coefficients existing
in a band exceeding the valid coefficient value in zigzag scanning order
with an invalid coefficient (a coefficient with a non-zero value). Thus it
is possible to generate an encoded bit stream which allows rapid detection
of errors in the image decoding device. Fig. 37 is a block diagram of an
image encoding device according to embodiment 7 of the present invention.
The structure of the image decoding device according to embodiment 7 only
differs from that described with reference to embodiment 3 in Fig. 18 as
regards the encoded data value limiting section 43 (encoded data value
limiting means). Thus the encoded data value limiting section 43 will be
described. In Fig. 37, 80 is a valid coefficient position storage section
and 8`' is a valid coefficient position control section. The operation of
the invention will be described below. A valid coe~cient threshold value is
pre-set and stored in the valid coefficient position storage section 80
based on the signal component   _ (lmnin`~oce componenf/color ciiff'erenec~
conyonent) anti the enc.o~lecl mode lb shown in Fiy. 28 nith respect to
enihocliment c~. ~ ueshective vaLcl coefficient threshold wlne is selected
by the signal cotl7j)Onellt obtained by the block number lc and the encoded
mode lb of the block. For example, when the block number lc which
represents position information of the blocl: takes the value "5'' and the
encoded mode lb is inter) the valid coefficient position storage section 80
selects the valid coefficient threshold value "21" for inter-encoded and
color difference. The selected valid coefficient threshold v alue "21" is
output to the valid coefficient position control section 82. 



Fig. 38 shows the processing performed by the valid coefficient position
control section 82. The valid coefficient position control section 82 scans
the index contained in the quantization index column la in zigzag order.
When the scanned index position exceeds the position shown by the valid
coefficient threshold value (step ST31 "No", step ST32 "Yes"), the index
value is made to take the value of zero (step ST33). In other cases, the
process is terminated in this state. Ths quantization index column la of
the hloclt unit is output to the partial decoding estimation error signal
generator 45 and the index multiplexing section 49. An actual example of
processing by the valid coefficient position control section 82 will be
given below. For example, it is assumed that the quantization index column
Ia shown in Fig. 39 is input into the valid coefficient position control
section 82 and the valid coefficient threshold value has the value of "21".
In this case) a valid coefficient e~cists at the 2"`~, 3"' and 23'"'
position counting in zigzag scanning order on the quantization index column
la shown in Fig. 39. Since the assumed valid coefficient threshold value
has the value "21") the index existing at a position which exceeds the
valid coefficient threshold -n   49 Substitute Sheet - 6 June 2002 value '
`? 1" is l~e~~l~~cerl ~~~itl~ the ~~~1e zero. Tlt ~s to :~it~. the ~cle~
~~~1e eristiog~ at a ?3"~ position on the ljllantizatioo index colin to
shown in Fiy. 39 takes the value zero. Thus tl7e CjLt~11t123t1oI1 llldel
CUlumn la output by the ~~alid coefficient position control section 6? is
as sho~~l i Fig. -10. Since other operations of the device are the same as
those described with Deference to embodiment 3, adclitional descDiption
w111 be omitted. ~s shown above according to embodiment r. the image
encoding device has a threshold value defining the range of frequencies of
an image signal list in the frequency domain. When a valid coefficient
exists in a band exceeding the t'zreshold value in zigzag scanning order,
the value of the valid coe~cient generated by the process of encoding is
replaced by the value zero. Thus it is possible to pexform more effective
detection of errors generated in a transmission pathway contained in an
encoded bit stream in the image encoding device by combining the above
feature with the image decoding device shown with respect to embodiment 5.
Furthermore it is possible to generate an encoded bit stream which allows
generation of a decoded image with little influence of errors contained in
the encoded bit stream. In embodiment 7, an image encoding device as sho~n
in Fig. 37 was described in which a quantization bit stream column la of a
block unit is input into an encoded data value limiting section ~3. However
the image encoding device may be comprised as shown in Fig. 41 and adapted
so that the DCT coefficient column if of a block unit may be input into the
encoded data value limiting section 43. In this case, the DCT coefficient
column if of the block unit output from the DCT section 42 is input into
the valid coefficient control section $`?. The DCT coefficient column if of
the block unit OLltpLlt from the valid coefficient position control section
82 is output to the quantization section ~4. Embodiment 8 Emboclin lent 8
comprises another arrangement of the encoded data value limiting section ~3
shown with reference to emboclinlent ~ . That is to say, in emboclirnent 8,
a pre-set valid coefficient value is varied by a   



50 Substitute Sheet - 6 June 2002 quantisation step size 1 d. With respect
to coefficients contained in image signal columns in block units in the
frequency domain, valid coefficients existing in a band esceecling the
valid coefficient value in zigzag SC~illlllll~' order are replaced with an
invalid coefficient (a coefficient with a non-zero value). Thus it is
possible to generate an encoded bit stream which allows rapid detection of
errors in the in cage decoding device. Fig. 4~ is a block diagram of an
image encoding device according to embodiment 8 of the present invention.
The structure of the image encoding device according to embodiment 8 only
differs from that described i with reference to embodiment i in Fig. 3 r as
regards the encoded data value limiting section 43 (encoded data value
limiting means). Thus the encoded data value lirniting~ section 43 will be
described below. In Fig. 42, 9 is a weighted coefficient determination
section provided in the encoded data value limiting section 43 and lh is a
weighted coefficient. The operation of the invention will be described
below. Control of the quantization step size ld is performed in the encoded
control section 52 based on a buffer remainder and the updated quantization
step size ld is output to the quantization section 44 and the weighted
coefficient determination section 9. As described with reference to
embodiment 6, the weighted coefficient determination section 9 has a table
of quantization step size ld and weighted coefficients 1h as shown in Fig.
34. A weighted coefficient lh corresponding to a quantization step size ld
used in reverse quantization processing of the block is determined using
the table. The determined weighted coefficient lh is output to the valid
coefficient position control section 82. For e~cample, if the quantization
step size 1d is less than "8", the weighted coefficient lh is determined
and output as the value "1.1". If the quantization step size ld is greater
than or equal to "8" and less than "1G", the weighted coefficient lh is
determined and output as the value "1.0". if the qualtization step size 1c1
is greater than or equal to "1G" and less than   "~-1.., the weightc,cl
coefficient lh is cleleunmoPCl anti output as Ihu v;~lme wp ~. If the
duantizaW m step size ld is greater than or edual to "`?-t". the v~ei~hte~l
coefficient. lh is determined aml output as t he value "0.8". The valid
coefficient position control section 82 calculates a multiple of a valid
coefficient. threshold value selected and output from the valid coefficient
position storage section 80 and a weighted coefficient lh and generates an
updated valid coefficient threshold value. The updated valid coefficient
threshold value generated using' the weighted coefficient lh and valid
coefficient threshold value is as shown in Fig. 35 with respect to
embodiment G. The valid coefficient position control section 82 scans an
index contained in a quantization index column la in zigzag order. When the
position of the scanned index is greater than the position shown for the
updated valid coefficient threshold value, the index value is reset to the
value zero and is output to the partial decoding estimation error signal
generator 45 and the syntax multiplexing section 49. Since other operations
of the device are the same as those described with reference to embodiment
i , additional description will be omitted. A.s shown above according to
embodiment 8, the image encoding device has a threshold value which shows
the position of the last valid coefficient iii zigzag scanning order. The
threshold value is updated by the quantization step size 1d and when a
valid coefficient exists in a band which exceeds the updated threshold
value in zigzag scanning order, the valid coefficient generated by the
process of encoding is replaced by a value of zero. Thus it is possible to
penorm rapid detection of an error generated in a transmission pathway
contained in an encoded bit stream in the image decoding device when
combined with the image decoding device as shown with reference to
embodiment G. It is also possible to generate an encoded image which allows
the generation of a decoded image with little influence of errors contained
in an encoded bit stream. In embocliment 8, an image encoding device as
5h0\vll 111 Fig. ~l2 was  



52 Substitute Sheet - 6 June 2002 described 1I1 t\'171C11 7
C~ll~)ltlZ:1I1011 bit : tremn la of the blocl: llll~t is 1n11ut into the
encoded data value limiting section -~3. kIo~~~ever the inlag~e encoding
device may be comprised as shown in Fig. 43 anil adapted so that. the DCT
coefficient column if of a block unit may be input into the encoded data
~~alue limiting section =13. In this case, the DCT coefficient column if of
the block unit output from the valid coe~cient position control section 82
is output to the quantization section 4=1. Embodiment 9 i Embodiment 9
comprises another arrangement of the image decocling device according to
embodiment 1, embodiment 2, embodiment 5 and embodiment G. That is to say,
in embodiment 9) error detection taking a block as a unit is performed
based on a threshold value and an image signal in the frequency domain.
Error detection using a block column (in embodiment 9, it is assumed that
GOB is an example of a unity containing at least one or more blocks) based
on a threshold value which is different from the threshold value above and
an error detection state taking the obtained block as a unit. Then it is
determined whether or not the error is contained in the GOB. Fig. 44 is a
block diagram of an image decoding device according to a first embodiment
of the present invention. In the figure) reference numer al 10 is an error
block column detection section (block column detection means), 10a is an
error block column detection section, and 10b is an error determination
threshold value. Other components have been described abov a and are
denoted by the same reference numerals and thus additional descziption will
be omitted. The error block detection section (error block detection means)
4 may be comprised by the error block detection section =1 as shown with
reference to anv of embodiment 1, embocliment 2, embodiment 5 and
embodiment G.   The oj~er;~l~c~n of Il~c~ m~emion ,wll bN cle:c~mhul
I~elow. `-W encoclecl bi t si l'eillll 1S Illi)Ut ini o a syn l a~ mn
alysis section 1 aml allalyS7S alld decoding- of the image data and all
layer inI'ormat~on such ,os picture layer. GOB layer, and macroblock layer
is pe>d'ormed by H. 2G3 syntax. As a result, the quantization index column
la of the obtained block unit (8 pixels x 8 lines), an encoded mode (intra
encoded mode/inter encoded mode) lb and a block number lc which represents
block position information are output to the error block detection section
=1. A quantization step size ld is output to the reverse quantization
processor 5 and the encoded mode lb is output to the reverse DCTldecoding
image generator G. At this time, when image data or layer information not
matching H. 2G3 syntax is analyzed, an error syntax detection signal le is
output to the error processor i to that effect.. In embocliment 9) the GOB
number lg which shows block column units is output to the error block
column detection section 10 by the syntax analysis section 1. Fig. ~5 is a
flowchart shov~dng the processing performed in the error 



block column detection section 10. Firstly the error block column detection
section 10 determines whethex or not a block is a block contained at the
GOB header based on the GOB number lg input from the syntax analysis
section 1. When the determination is performed, the error block count
number is initialized (step ST41). The determination is performed as to
whether the input error block detection signal ~a is "1" (step ST42 "No")
step ST=13) and only when it is determined that the value is "1" (step
ST-13 ``Yes"), the exror block count number is incremented by 1 (step
STS=1). Thus when the error block detection signal -la is "0" (step ST43
"No"), the error block count number is r~~~   - no1 incremented by stets
ST-l1. Nest the comla~~ison of the error blocl: count number and the
e~tex~nally set error determination threshold value 10b is performed (step
ST-15). :~s a result of 111e Comparison, when the error blocli count.
number is less than or equal to the error determination threshold value 10b
(step S'1'5 "No"), the value "0" is output to the switching section 8 as an
error block column detection sigwal 10a (step ST 1G). On the other hand,
when the error block count number is greater than the error determination
threshold value 10b (step ST=15 "Yes"), the value "1" is output to the
switching section 8 as an error block column detection signal 10a (step ST4
r). The above process (step ST42~step ST 4 i) is performed with respect to
a11 blocks contained in the GOB while referring to the GOB number lg input
from the syntax analysis section 1. When all blocks contained in the GOB
have been processed (step ST42 "Yes"), the above process is terminated. The
switching section 8 outputs a quantization index column la of block unit to
the reverse quantization processor 5 when the error blocl~ column detection
signal 10a is "0". On the other hand, when the error block column detection
signal is "1", the switching section 8 outputs a quantization index column
1a of the block unit to the error processor 7. Since other operations of
the present embodiment are the same as those described with reference to
embodiments 1, 2, 5 and G, additional description will be omitted. Thus
according to embodiment 9, the determination as to whether errors are
contained in an encoded bit stream which is to be decoded is performed
twice in an error block column detection section 10 and an error block
detection section 4 of the image decoding device. Thus it is possible to
suppress the possibility that error determination is performed which
determines that errors are contained in blocks lvhich actually do not
contain errors, It is also possible to generate a decoded image with little
influence of errors contained in encoded bit streams. r~)~   In
entltocLtment ~). the mlage decocltng dfwuce way wmtttt'tsecl as shoran in
Fig. 1-1. lIonrevel the clcwice may be eumprisucl as shown tn Ft~. -IG and
adapted so that. the DST coPfticient, column if of o blocl; unit on which a
reverse clu~tntizaiion process is performed in the reverse yuantization
processor 5 may be input into the error blocl: detection section -1.
Embodiment l0 



In embodiment 10, another arrangement of the Sytlta~ Illllltl]Jle`tlng
section 49 shown in embocliment 4 or embocliment 8 is shown. That is to
say, in embodiment 10, an example is given of an image encoding device
which generates an encoded bit stream which allows the rapid detection of
errors contained in an encoded bit stream in an Image decoding device by
multiplexing a weighted coefficient lh used in an encoded data value
limiting section 43 into an encoded bit st~~eam as header information. Fig.
-1 i is a block cliagram of an image encoding device according to a , tenth
embodiment of the present invention. As shown in Fig. 4 r, all components
of the image encoding device according to embodiment 10 are the same as
those components as shown in embodiment 4 in Fig. 24 or embodiment 8 in
Fig. 42 and are designated by the same numerals. Thus additional
description will be omitted. The encoded data value limiting section 43 in
Fig. 47 may be comprised as shown in Fig. 48 for example) in the same way
as the encoded data value limiting section 43 of the image encoding device
in embodiment 4 in Fig. 24 or Fig. 2G. Otherwise it may be comprised as
shown in Fig. 49 for example, in the same way as the encoded data value
limiting section 43 of the image encoding device in embodiment 8 in Fig. 42
or Fig. 43. However in embodiment 10, the weighted coefficient lh is
determined in the same way as embodiment 4 or embodiment 8 in the weighted
coefficient determination section 9 of the encoded data value limiting
section 43. The determined weighted coefficient lh is output 110t only to
the valid coefficient position control section 82 and the maximum
valuelminimum value control section 53 but also t.o the syntax multiplexing
r~ r~   i secl~on (multylexin~ meon~) JJ. The operation of the yml a:~
multiplexing sec;i~on -1J wll be clescril~ed below. Fig. 50 is a block
dlagl'illll Uf a syntax multiplexing section =19 and describes the
situation in which an encoding language for a weighted coefficient lh is
multiplexecl by the picture layer multiplexing section. In Fig. 50, GO is a
picture layer multiplexing section, G1 is a COB layer multiplexing section,
G2 is a macroblock layer multiplexing section and G3 block data
multiplexing section. The operation of the invention will be described
below. Multiplexing of a picture layer code (PSC) which shows the start of
picture layer information is performed by the picture layer multiplexing
section G0. Thereafter the encoding language which corresponds to the
weighted coefficient lh input from the weighted coefficient determination
section 9 of the encoded data value limiting section 43 and the picture
layer information are multiplexed. Fig. 51 shows the relationship of
weighted coefficient lh and the encoded language which corresponds to each
weighted coefficient lh in embodiment 10. For example, if the weighted
coefficient lh has a value of "0. 8", the value "110" is multiplexed as an
encoded language. If the weighted coefficient 1h has a value of "0.9", the
value "10" is multiplexed as an encoded language. If the weighted
coefficient lh has a value of "1. 0", the value "1" is multiplexed as an
encoded language. If the weighted coefficient lh has a value of "1. 1", the
value "11" is multiplexed as an encoded language. The encoded bit stream
with multiplexed encoding language with respect to the weighted coefficient
lh) the picture layer information) picture start code (PSC) in the picture
layer multiplexing section GO are input into the G013 layer multiplexing
section G1. The GOB layer multiplexing section G1 multiplexes the GOB start
code {GBSC) showing the start of i.he   



GOB layer 111f0i'llla7l~un ~~n~l the COTS Jp~er lforln;Won a111 ilyats tllo
reull into the mclcrohlocl; lryer nlultylewly section G'?. The macroblocl:
layer multlplemng~ section G'3 111111t111e1eS the macroblock (I~~IB) layer
information in the encoded bit stream input from the GOB layer multiplexing
section G 1 anal oLltj)lltS the result. to the block data multiplexing
section G3. In the block data multiplexing section G3, the quantization
index column la which is a two dimensional block unit is transformed into a
one dimensional quantization index column la by a zigzag scan order (refer
to Fig. 22). Variable length encoding is performed on the one dimensional
quantization index column la and using the obtained variable length
encoding language as block data, the encoded bit stream is mult.ipleYed.
Thereafter the encoded bit stream is output to the buffer 51. As shown
above, the encoded bit stream output from the syntax multiplexing section
49 as shown above is shown by example in Fig. 52. Fig. 53 is a block
diagram of another arrangement of the syntax multiplexing section 49. The
arrangement shown in Fig. 53 differs from that shown in Fig. 50 in that the
encoding language of the weighted coefficient lh is not multiplexed by the
picture layer multiplexing section GO and is multiplexed by the GOB layer
multiplexing section G 1. The picture layer multiplexing section GO
multiplexes the picture layer start code (PSC)) showing the start of the
picture layer information, and the picture layer information and outputs
the result into the GOB layer multiplexing section G 1. The GOB layer
multiplexing section G 1 multiplexes the CTOB start code (GBSC) showing the
start of the GOB layer information) the encoding language which corresponds
to the weighted coefficient lh input from the weighted coefficient
determination section 9 and the GOB layer. The weighted coefficient lh is
encoded using the table shown in h'ig. 51 as described above and is
multiplexed to the encoded bit stream as weighted r) ~   coetlicient
mi'omn,~lion. 'rlie operation of the macroblocl; layer multiplexing secUou
G`? and the bloc) data multiplexing section 63 is the same as that.
described above with reference to Fig. 50 and thus additional description W
11 be omitted. The encoded bit. stream output from the syntax multiplexing
section ~l9 is show for example in Fig. 54. Other operations of the
p~~esent embodiment are the same as chose described with reference to
embodiment 4 or embodiment 8 and therefore additional description will be
omitted. As shown above with reference to embodiment 10, the image encoding
device multiplexes a weighted coefficient lh used in an encoded data value
limiting section 43 as threshold value updating information to an encoded
bit stream as a section of header information. Thus when using in
combination with the invention as described with reference to embodiment 11
which is described below, it is possible to perform effective detection of
errors in the image decoding device and to geneuate an encoded bit stream
which allows the generation of a decoded image with little influence of
errors contained in the encoded bit stream. In embodiment 10, an image
encoding device is comprised as shown in Fig. 47 and a quantization index
column la of a block unit is input into the encoded data value control
section 43. However as shown in Fig. 55, the DCT coefficient column if of
the block unit may be input into the encoded data value limiting section
43. In this case) the DCT coefficient column if of the block unit output
from the DCT section 42 is into the encoded data value control section 43.
The encoded data value control section 43 may be comprised as shown in Fig.
48 as shown above or may be comprised as shown in Fig. 49. The maximum
value I minimum value table storage section 2 shown in Fig. 48 has a
maximum value table and a minimum value table such as shown in Fig.
12(a)~(d) and Fig. 13(a)~(d). r~ 



The DCT coeff~ciont column if of tl l>locl; unit output fiv~m the encoded
data value control section -!3 is output to tl~e ctu.~ntizatioa section
-1~. Embodiment 11 In embodiment ll, another arrangement of the syntax
analysis section 1 shown in embodiment `? or embodiment G is shown. That is
to say, in embodiment 11, an example is given of performing analysis of
weighted coefficient information used in an error block detection section
=1 by an encoded bit stream which is generated by the image encoding device
in embodiment 10. Fig. 5G is a block diagZ~am of the overall structure of
an image decoding device according to embodiment 11 of the present
invention. As shown in Fig. 5G, since the structure of the image decoding
device according to embodiment 11 is the same as those components as shown
in embodiment 2 in Fig. 1~ or embodiment G in Fig. 33) components are
designated by the same numerals. Thus additional description will be
omitted. The error block detection section (error block detection means) 4
in embodiment 11 may be comprised as shown in Fig. 57 for example) from a
maximum value/minimum value table storage section 2 and a maximum
valuelminimum value table comparison section 3. Otherwise as shown in Fig.
58, it may be comprised of a valid coefficient position storage section 80
and a valid coefficient position comparison section 81. That is to say, the
error block detection section .1 in embodiment 11 comprises the weighted
coefficient determination section 9 removed from the error block detection
section 4 of embodiment 2 as shown in Fig. 1~1 or from the error block
detection section 4 in embodiment G as shown in Fig. 33. In embodiment 11,
since an encoded bit stream generated by the image encoding device in
embodiment 10 is hanclled, as shown in Fig. 52 or Fig. 5~1, the weighted
coefficient information is multiplexed bet'orehand to the   _ elcocled bit
slleam ;lnd Ibis encoclecl blt slreanl is inpli lnto tha wntax analysis
section (f1I7~1V'SIS lllE'alls~ 1. Thus it is as~ulned that the weigl3tecl
coefficient lh is input into the error block detection section ~ bV the
S1'lltas analysis section 1. Thus a weighted coelficienl determination
section J becomes redundant. That is to say, the maximum valuelminimum
value comparison section 3 shown in Fig. 5 i and the valid coefficient
position comparison section 81 shown in Fig. 58 perform processing usmg~ a
v~-eighted coefficient lh input from the syntax analysis section 1. Fig. 59
is a block diagram showing the structure of a syntax analysis section 1 in
embodiment 11. Analysis is performed of multiplexed weighted coefficient
information in a picture layer, In Fig. 55, i 1 denotes a start code
analysis section, r2 is a picture layer analysis section) i3 is a GOB layer
analysis section, ?4 is a macrobloclc layer analysis section and i5 is a
block data analysis section. The operation of the syntax analysis section 1
shown in Fig. 59 which analyzes multiplexed weighted coefficient
information in the picture layer will be described below. The start code
analysis section ? 1 performs analysis of a start code contained in an
input encoded bit stream. If the analyzed start code shows a picture layer,
the encoded bit stream is output to the picture layer analysis section 72.
If the analyzed start code shows a GOB layer) the encoded bit stream is
output to the GOB Layer analysis section 73. When a start code is analyzed
which does not match a fixed syntax, an error syntax detection signal le is
output to the error processor 7 to that effect. Analysis of the weighted
coefficient information and the picture layer information is performed by
the input encoded bit stream in the picture layer analysis section r2. The
analyzed encoded bit stream is output to the start code analysis section r
1. The decoded weighted coefficient lh is output to the error block
detection section ~!.  



:W alysis o1'the C~Of~ ip~er information is per!'ormoacl m the (OB layer
analysis section .3 and the analyzed encoded bit siremn ~s output. to the
l~crol~lock la~'er amnlysis sec:ii~n i-!. Analysis of the macroblock layer
information is performed in the macroblock layer analysis section ~ ~ aIICI
the analyzed encoded bit stream is output to the block data analysis
section i 5. The encoded node lb contained in the analyzed macroblock layer
1S Output t0 the error block detection section =! and the quant.ization
step size ld is output to the reverse quantization processor 5. The block
data analysis section i 5 peuorms analysis of block data information and
outputs the analyzed encoded bit stream to the start code analysis section
i 1. Quantization index column la contained as block data information and
the block number lc are output to the error block detection section 4.
`Vhen information is analyzed which does not match a fixed syntax in the
picture layer analysis section 72, the GOB layer analysis section 73, the
macroblock layer analysis section i 4 or the block data analysis section i
5) an error syntax detection signal le is output to the error processor i
to that effect. Fig. GO is a block diagram of another arrangement of the
syntax analysis section 1 shown in embodiment 11 and shows the situation in
which multiplexed weighted coefficient information is analyzed in the GOB
layer. The operation of the syntax analysis section 1 in Fig. GO which
analyzes multiplexed weighted coefficient information is an alyzed in the
GOB layer will be discussed below. The start code analysis section r 1
analyzes the start code which is contained in the input encoded bit stream.
When the analyzed start code shows a picture layer) an encoded bit stream
is output to the picture layer analysis section 72 and when the analyzed
start code shows a GOB layer, an encoded bit stream is output to Lhe GOB
layer analysis section r3.   The picture la~~er an;~l~~sis section ~ 2
all~ll~'z('s picture lager information by the input. encoded bit stream and
outputs the analyzecl encoded bit stream to the start code analysis section
~ 1. The GOB layer analysis section i3 performs analysis of the weighted
coefficient and the GOB layer information and outputs the analyzed encoded
bit stream to the picture 1 ayes analysis section 7=1. The decoded weighted
coefficient 1h is output to the error block detection section ~.. The
operation of the macroblock layer analysis section i=1 and the block data
analysis section i 5 is the same as described above and adclitional
description will be omitted. When information is analyzed which does not
match a fixed syntax in the picture layer analysis section i2, the GOB
layer analysis section ?3, the macroblock layer analysis section 7~1 or the
block data analysis section r 5, an error syntax detection signal le is
output to the error processor 7 to that effect. As shown above with
reference to embodiment 11) the image decoding device performs decoding and
analysis of weighted coefficient information as threshold value updating
information from an encoded bit stream and updates a threshold value used
in obtained weighted coefficient lh. It is determined whether or not an
error is contained in an encoded bit stream to be decoded based on the
updated threshold value. Thus it is possible to perform rapid detection of
errors matching a fixed syntax and to generate a decoded image with little
influence of error contained in the encoded bit stream. In embodiment 11,
an image decoding device is comprised as shown in Fig. 5G. However as shown
in Fig. G 1) the DCT coefficient column if of the block unit output from
the reverse quantization processor 5 may be input into the error block
detection section 4. 



The error block detection section q may be comprised as shown in Fig.   5 ~
as shown above or m;w lie compr~sc~cl as shown m hy. 58 The maximum value /
minimum wlue table storage section '? showm in Fig. 5 i has a maximum value
table and a mmmum value table such as shom of the error blocli detection
section -1 in Fig. 1'?(a)~(cl) and Fig. 13(a)~(cl). The DCT coefficient
column if of the block unit is output to the reverse DCTldecoding image
generator G when the error block detection signal 4a is "0" by the
switching section 8 and is output to the error processor i when the error
block detection signal =!a is `' 1". Embodiment 12 In embodiment 12,
another arrangement of the syntax multiplexing section as shown in
embodiment i or embodiment 8 is shown. That is to say, in embodiment 12, an
example is giv en of an image encoding device which generates an encoded
bit stream which allows the rapid detection of errors contained in an
encoded bit stream in an image decoding device by the multiplexing of a
valid coefficient threshold value used in an encoded data value limiting
section 43 to an encoded bit stream as a header information. Fig. G2 is a
block diagram of the overall structure of an image encoding' device
according to embodiment 12 of the present invention. The structure of the
image encoding device according to embodiment 12 may be the same as those
components as shown in embodiment 7 in Fig. 3 i or embodiment 8 in Fig. 42.
Thus similar components are designated by the same numerals and additional
description will be omitted. The encoded data value limiting section 43
(encoded data value limiting means) in embodiment 12 may be comprised as
shown in Fig. 41 for example, from an encoded data value limiting section
43 as in embodiment 7. Otherwise as shown in Fig. 42, it may be comprised
of the encoded data value limiting section 43 as shown in embodiment 8. In
either case, in embodiment 12, the valid coefficient position (;:;   _
stora~:e section 80 c:ontainecl In the encoded clala wlue 1111111111
se~:non -13 Outputs the four types of valid coetficlent thresholil value li
in the valid coefficient position storage section 80 1o the s~'lltal
lllllllillemny section (multiplexing means) -1J in operations other than
those described n~ith respect to embodiment r or embodiment 8. The
operation of the syntax multiplexing section ~J will be described below.
Fig. G3 is a block diagram of the structure of a syntax multiplexing
section 49. A valid coefficient threshold value li is shown as multiplexed
in the picture layer multiplexing section GO and has the same structure as
embodiment 10 as shown in Fig. 50. The operation of the invention will be
described below. 



IV~Iultiplexing of a picture layer code (PSC) which shows the start of
picture layer information is performed by the picture layer multiplexing
section G0. Thereafter the encoding language which corresponds to the
effective weighted coefficient li input from the encoded data value
limiting section 43 and the picture layer information ai~e multiplexed.
Fig. 64 shows the relationship of effective weighted coefficient li and the
encoded language which corresponds to each effective weighted coefficient
li. Basically the valid coefficient threshold value li (0-G3) is shown in
binary display. Vfhen the valid coefficient threshold value li takes value
of "54" (refer to Fig. 28, intra-encoded, luminance component)) "110110" is
multiplexed as an encoding language. When the valid coefficient threshold
value li takes value of "28" (inter-encoded, color difference component))
"011100" is multiplexed as an encoding language. When the valid coefficient
threshold value li tapes value of "3G" (interencoded, luminance component),
"100100" is multiplexed as an encoding language. When the valid coefficient
threshold value li takes value of "21" (inter-encoded) color difference
component)) "0101011" is multiplexed as an encoding language.   _ T11 E'
Upt'1';ltloll 1)f the G013 Ins-el nlultiplexlng s('c~l mo G 1. the
macnoulocl: layer multiioe~ing section G? and the hluch Mato muliiple~ing
section G3 is ihc some as that described wth resilPCi to emhoclimc~nt 10
alcove and additional description will be omlttecl. Fig. G5 shows an
encoded bit stream of embodiment 12 Output .from a syntax multiplexing
section =19. As shown in Fig. G5, an encoded language for a valid
coefficient threshold value li for luminance components and color
difference components is multiplexed as valid coefficient threshold value
information at each inter and intra encoded mode together with picture
layer information. Other operations are the same as those described with
reference to embodiment i, 8 and 10 and additional description will be
omitted. As shown above, according to embodiment 12, the image encoding
device multiplexes a valid coefficient value li of a valid coefficient
position storage section 80 used in an encoded data value limiting section
43 as threshold information. The information is multiplexed to an encoded
bit stream as a section of header information. Thus it is possible to
perform effective detection of errors in an image decoding device when used
in combination with the image decoding device as shown above with reference
to embodiment 13. It is possible to generate an encoded bit stream which
allows the generation of a decoded image with little influence of errors
contained in the encoded bit stream. In embodiment 12 above, the valid
coefficient threshold value li of the valid coefficient position storage
section 80 used in the encoded data value limiting section 43 is
multiplexed as threshold value information to an encoded bit stream as a
section of header information. When the encoded data value limiting'
section 43 uses a value from a maximum valuelmini.mum value table of the
maximum valuelminimum value table storage section 2 as a threshold value,
the value from the maximum value/minimum value table may be multiplexed to
the encoded bit stream as threshold information. IiJmbocliment 13 ,~~,   In
emboclimet 13. another al'1'a17~e111('lll of the S~'lltal (~n,~lwis section
1 shown in embochment 5 or embodiment (i is shown. That is to sav, in
embodiment 13, an example ~s given of an imog~e clecocling device
performing analysis of valid coefficient threshold value informai.ion by an
encoded bit stream which is generated in an image encoding device according
to embodiment 12. Detection of errors contained in an encoded bit stream is
performed based on the obtained valid coefficient threshold value li. Fig.
GG is a block cliagram of the overall structure of an image decoding device
according to embodiment 13 of the present invention. Since the structure of
the image decoding device according to embodiment 13 is the same as that
shown in embodiment 5 in Fig. 2 i or embocliment G in Fig. 33, components
are designated by the same numerals. Thus adclitional description will be
omitted. In embodiment 13, the error block detection section (error block
detection means) 4 may be comprised as shown in Fig. G r for example, in
the same manner as the error block detection section 4 in embodiment 5
(refer to Fig. 27). Otherwise it may be comprised as shown in Fig. G8, it
may be comprised as the error block detection section :1 in embodiment G
(refer to Fig. 33). The valid coefficient position storage section 80
maintains the valid coefficient threshold value li analyzed from the
encoded bit stream input from the syntax analysis section (analysis means)
1 in the picture unit without storing a pre-set effective threshold value
li. Fig. G9 is a block diagram showing the st~.~ucture of a syntax analysis
section 1 and shows analysis performed with respect to a multiplexed valid
coefficient threshold value information in a picture layer. f~part from the
operation of the picture layer analysis section 7?, the arrangement of the
syntax analysis section 1 is the same as that described with reference to
embodiment 11 in Fig. 59. The operation of the syntax analysis section 1
which analyzes multiplexed valid coefficient threshold value information in
the picture layer will be described below. 



r;r;   67 Substitute Sheet 6 June 2002 The yciure layer analysis section
~`? performs annlswis of wlnl ' coefficient threshold value information and
picture layer lllfol'171~t1011 117 711 lllj)Llt encoded bit. stream and
outputs the alalyzed encoded bit strealu to tile start code analysis
section '~ 1. The decoded valid coefficient thresholil value li is output
to the error block detection section ~. When layer information is analyzed
in the picture layer analysis section r2 which does not match a fixed
syntax, an error syntax detection sigwal le is output to the error
processor i to that effect. The operation of the start code analysis
section i 1, the COB layer analysis section i 3, the macrobloch layer
analysis section 7=1 and the block data analysis section ?5 is the same as
the operation of that described with reference to embodiment 11 as shown in
Fig. 59. Thus additional description will be omitted. ~s shown above
according to embodiment 13, the image decoding device performs decoding and
analysis of valid coefficient threshold value information as threshold
value updating information by an encoded hit stream and updates a threshold
value used in an obtained effective weighted coefficient li. It is
determined whether or not an error is contained in an encoded bit stream to
be decoded based on the updated threshold value. Thus it is possible to
pex~forrn rapid detection of errors matching a fixed ' syntax and to
generate a decoded image with little influence of error contained in the
encoded bit stream. Embodiment 14 In embodiment 1~, another arrangement of
the image encocLing device as shown in embodiment 3, 4, 7 or 8 is shown.
That is to say, in embodiment 1~, an example is given of an image encoding
device performing encoding based on coefficient distribution limiting
operation control information and a syntax multiple~cing section which
multiple~ces information (hereafter coefficient distribution linlltlng
operation control information) which inclicates whether an image signal
distribution is limited or not In the frequency domain.   68 Substitute
Sheet - 6 June 2002 That is to sav. enlbocLiment 1-1 is characterized in
that v~hen coefficient C11St111~11t10n hmltinb ohel'atl0n C011t1'Ol
lllfol'lll~lt1011 llldlcateS that a limit is applied to an image signal
distribution in the frequency domain, encoding is performed with an added
limit with respect to the clistribution of the DCT coefficient. When
coefficient distribution limiting operation control information indicates
that a limit is not applied to an image sibnal distribution in the
frequency domain, encoding as in the conventional example is performe d.
Fig. 70 is a block diagram of the overall structure of an image encoding
device according to embodiment 14 of the present invention. The points of
difference in the structure of the image encoding de~ice according to
embodiment 14 from that shown in embodiment 3, 4, 7 or 8 will be described
below. In Fig. 70) 87 is a switching section and lj is coefficient
cListz~ibution limiting operation control information. The encoded data
value limiting section (encoded data value limiting means) ~3 may be as
that shown in embodiment 3 with reference to Fig. 18. It may be as that
shown in embodiment 4 with reference to Fig. 2=1. It may be as that shown
in embodiment 7 with reference to Fig. 3 7. Or it may be as that shown in
embodiment 8 with reference to Fig. 42. The operation of the invention
will. be described below. 



A quantization index column la of a block unit output from the quantization
section 44 is input to the switching section 87. The switching section 87
outputs the quantization index column la to the encoded data value limiting
section 43 when the coefficient distribution limiting operation control
information ,lj indicates that a limit is applied to an image signal
distribution in the frequency domain. When this is not the case, the
switching section 8 7 outputs the quantization index column la to the
syntax multiplexing section (multiplexing means) 49 and the partial
decoding estimation error signal generator 45 without passing through the
encoding data value limiting section 43.   gg Substitute Sheet - 6 June
2002 The operation of the syntax multihlexin~ secnun -!J ~1-iII be
~lescriberl belo~. Fig. i 1 is a block diagram of the structure of a syntax
multiplexing section =19 which multiplexes coefficient distribution
limiting operation control information lj in the picture layer multiplexing
section G0. The picture layer multiplexing section GO performs multiplexing
on a picture start code (PSC) which shows the start of picture layer
information, an encoding language, which corresponds to the coefficient
distribution limiting operation control information lj which is eternally
given, and the picture layer information. The multiplexing of the
coefficient distribution limiting operation control information lj consists
of multiplexing a value of "1" to the encoded bit stream to when the
coefficient distribution limiting operation control information lj
indicates that a limit exists on the image signal distribution in the
frequency domain and multiplexing a value of "0" when there is no limit on
the image signal distribution in the frequency domain. The operation of the
GOB layer multiplexing section G1) the macroblock layer mulitplexing
section G2 and the block data multiplexing section G3 is the same as that
described with reference to embodiment 12 and thus additional description
will be omitted. Fig. ^r2 shows an example of an encoded bit stream output
from a syntax multiplexing section ~9 in embodiment 14. As shown in Fig.
i2, the coefficient distribution limiting operation control information lj
is multiplexed together with the picture layer infor~rnation. Since this
operation is the same as that described with reference to embodiment 3, ~,
7, 8 and 12, adclitional description will be omitted. As shown above with
reference to embodiment 1-1, since the image encocling device is ad;~pted
to multiples coeflicient d.istnihution 11n1It1Ilf   70 Substitute Sheet 6
June 2002 operot~on control infmm,inou ly to header inI'ommion. the mn,~~e
cleco~lW g device can clPtermine. based on the coefficient chsW nbut1011
l~mltip operation control lllfol'111~t1017 lj. whether or not error
~leteciion should be l~erl~ormecl. Therefore. it is possible to perform the
error detection efficien try. thereby to eenerat.e an encoded bit Stl'Ealll
WhlCh enables to obtain decoded Images wlth little influence of errors
contained in the encoded bit stream. 



The image encocling device in embodiment 1.~ is co~npl~ised as shown in
Fig. i0 but may be comprised as shown in Fig. 73. In this case) the DCT
coefficient column if of the block unit output by the DCT section -12 is
input 1 t.o the switching section 8 i. The switching section 8 i outputs
the DCT coefficient column if of the block unit to the encoded data value
limiting section -13 based on the coefficient distribution limiting
operation control information lj when the coefficient distribution limiting
operation control information ,lj indicates a limit on the image signal
distribution in the frequency domain. When the coefficient distribution
limiting operation control information lj does pot indicate a limit on the
image signal distribution in the frequency domain, the switching section 87
outputs the DCT , coefficient column if of the block unit to the
quantization section 4:1 without passing through the encoded data value
limiting section =13. Embodiment 15 In embodiment 15) another arrangement
of the image decoding device ~ as shown in embodiment 1, 2, 5 or G is
shown. That is to say, in embodiment 15, an e;cample is given of an image
decoding device which performs analysis of coefficient distribution
limiting operation control information lj from an encoded bit stream
generated in the image encoding device as described in the embodiment 14
and determines, based on the coefficient distribution limiting operation
control information lj, whether or not an operation related to error
detection of errors contained in the encoded bit stream should be
performed. Fig. 7~1 is a block cliag~ram of the overall structure of an
image decocling device accorcling to embodiment 15 of the present
invention. The points of clifference in embocliment 15 from the aspects of
the image decoding   71 Substitute Sheet - 6 June 2002 clemce as shown m
emhc~ol>mnts 1. `?. 5 or (; wn.l1 he cie:c:ml~e~l below In Fig. -1.
reference numeiwl 11 denotes a switchio.~ section and Lj denotes
coefficient clistribution lin5itin~ operation control 1nf01'llt1011. The
operation of the invention wll be described below. :~ quantization index
column la of a block unit output fi~orn the synta~ analysis section
(analysis means) 1 is input to the switching section 11. The switching
section 11 outputs the quantization index column la of the block unit to
the error block detection section (error block detection means) ~ when the
coefficient distribution Limiting operation control information lj
indicates that a limit is applied to an image signal distribution in the
frequency domain. Vv'hen the coefficient distribution limiting operation
control information 1 j does not indicate that a limit is applied to an
image signal distribution in the frequency domain, the switching section 11
outputs the quantisation index column la of the block unit to the reverse
quantisatian processor 5. Fig. 75 is a block diagram of the structure of a
synta~c analysis section 1 and shows the analysis of multiplexed
coefficient distribution limiting operation control information lj in the
picture layer. The operation of the syntax analysis section I which
analyzes multiple:ced coefficient distribution limiting operation control
information lj in the picture layer will be described below. The operation
of the start code analysis section 71, the GOB layer analysis section 73,
the macroblock layer analysis section 7~ and the block data analysis
section 75 is the same as that described with reference to embodiment 11
and thus additional description will be omitted. Analysis of coefficient
distribution limiting operation control information lj and picture layer
information is performed by an input encoded bit stream in the picture
layer analysis section r'? and an analyzed encoded bit stream ~s output to
the start code analysis section r I. The decoded coefficient distribution
limiting operation control information 1 j is 



72 Substitute Sheet - 6 June 2002 output to the ~~~~itcl~ing section 11.
When la~'er information not Illi3tc11111~~ a fixed synt a~ ~s analyzed in
the picture Dyer analysis section ~?. an error syntax detection signal le
to that effect 1S OLltpllt t0 the error processor r. As shown above with
reference to embodiment 15, the image decoding device is adapted to decode
and analyze coefficient distribution limiting operation control information
l j by an encoded bit stream and can determined whether or not error
detection is performed based on the coefficient distribution limiting
operation control information l,j. Therefore effective detection of errors
can be performed and it is possible to generate a decoded image with little
influence of errors contained in encoded bit streams. The image decoding
device in embodiment 15 is comprised as shown in Fig. i4 but may be
comprised as shown in Fig. iG. Tn this case, the quantization index column
la of the block unit output from the syntax analysis section 1 is such that
DCT coefficient if is input to the switching section 11 after reverse
quantization is performed in the reverse quantization section 5.
Furthermore when the coefficient distribution limiting operation control
information lj from the syntax analysis section 1 indicates a limit on the
image signal distribution in the frequency domain, it is output to the
error block detection section 4 by the switching section 11. On the other
hand, when the coefficient distribution limiting operation control
information 1 j does not indicate a limit on the image signal distribution
in the frequency domain, the switching section 11 outputs the DCT
coefficient column 1 f to the reverse DCT/decoded signal generation section
6. Embodiment 1G In embodiment 1G, an image decoding device will be
described in which the conclition of a transmission pathway is monitored
and control of an error block detection section ~ is performed based on a
monitoring result. Fig. r i is a block diagram of an image decocling device
accorcling to   en~hoWnent 1G ol' Ih~ present inw~ntion. In hy. ~ ~ . -1
tan orrnr I~locl; detection section (ornor hlool: delection mean) wh~cl~
has .~ we~ehtecl coefficient cleterminW im section 9 as descr~hml wrath
releronce to emhocUment, `? or G eic. Reference numeral JO clenuios a
demodulator, cJJ is a decoding section containing a svnta~c analysis
section 1, reverse quantization section 5, reverse DCT/decoding image
generator G, error processor i and switching section 8 as described in the
above embodiments. 91 is a reception monitor (monitoring means) which is
provided again in embodiment 1G, Jla is a threshold value control signal
output from i.he reception monitor 91 and 92 is a transmission path~~la)~.
The operation of the invention will be described below. The reception
monitor 91 monitors the level of reception based on the strength of a
signal received throe g~h the transmission pathway 92. When the received
signal strength is below a pre-set threshold value, it is determined that
there is a high probability of errors being contained in the received
signal and a threshold value control signal 91a for increased sensitivity
t:o error detection is sent to the error block detection section 4. Based
on the threshold value control signal 91a, the error block detection
section 4 reduces the weighted coefficient lh output from the weighted
coefficient determination section 9 and the reduced weighted coefficient 1h
reduces the value of the maximum value/minimum value table or the valid
coefficient threshold value, when the error block detection section 4 is
comprised as in embodiment 2 shown in Fig. 14 or embodiment G shown in Fig.
33. In this way) error detection sensitivity is increased. 



On the other hand, when the received signal strength is equal to or above a
pre-set threshold value, it is determined that there is a low probability
of errors being contained in the received signal and a threshold value
control signal 91a for reduced sensitivity to error detection is sent to
the error block detection section 4. Based on the threshold value control
signal 91a, the error block detection section 4 increases the weighted
coefficient lh output from the   weighted coefficient ~lel~r~ninotion
section J 7ncl the mcrease~l wei;hte~l coefficient lh increases the value
of the ma~mnum valuelmimmum w~lue table or the valid coefficient threshold
value, when, for e~~mple in the same manner as above, the error block
detection section -1 i~ comprised as in embocliment 2 shown in Fig. 1-t o~`
embodiment G shown in Fig. 33. In this way, error detection sensitivity is
reduced. The demodulator 90 outputs the encoded binary digit string, i.hat
is to say) the signal aFter demodulation of a received signal xs performed.
The error block detection section =1 detects error blocks with respect to
quantization index columns la output from the syntax analysis section 1
contained in the decoder 99. This method of detection may be pexd'ormecl by
error detection by a comparison of maximum values and minimum values by the
maximum values/minimum value table as shown in the error block detection
section ~ in embodiment 2 or may be performed by an error detection method
of comparing the position of valid coefficients as shown in the error block
detection section 4 in embodiment G. When the threshold value control
signal 91a input by the reception monitor 91 is input into the weighted
coefficient determination section 9 or the like in the error block
detection section 4, the weighted coefficient determination section 9
varies the weighted coeff'~cient lh to a small value and varies the
threshold value used on error detection to a further smaller value when the
threshold value control signal 91a shows that error sensitivity is
increased. When the threshold value control signal 91a shows that error
sensitivity is decreased, the weighted coefficient determination section 9
varies the weighted coefficient 1h to a large value and varies the
threshold value used on error detection to a further larger value. Since
the method of error detection using an updated threshold value and the
operation of the device downstream of the euror block detection section 4
is the same as that described with reference to embodiment 2 or G,
additional description will be omitted. As shown above mth reference to
embodiment 1G) reception monii.or r'I   cJl of Il~o image ~lc~coclmg'
clwore 111o171tor~ the conclltloll ol~ Il~c~ rc~c:ototon lw~el in the
~~eceltion l~atlmwy J`? amt outputs a threshold wiluo control smnal Jla to
ll~e error bloc:l; cleteclion section -1 in resF.~onse to ihc3t level. The
error block detection section -~ makes approiwiale regulation of error
detection sensitivity based on the 11711f threshold value control synal 91
a. ThLls when reception conclitions are good, error detection is not
performed by the error block detection section :~ and overall stable
decoding operations can be performed. In embodiment. 1G. the weighted
coefficient lh of the weighted coefficient determination section 9 is
varied by a threshold value control signal 91a using an error block
detection section -t which has a v~eighted coefficient determination
section 9 as described with reference to embodiment 2 or embodiment G.
Ilowever if the threshold value when compared r~~ith the maximum
valuelminimum value table storage section 2 or the valid coefficient
position storage section 80 is varied directly by the threshold value
control signal 91a, an error block detection section -1 which does not
comprise a weighted coefficient determination section 9 as in embodiment 5
may also be used. Embodiment 17 Embodiment 17 comprises an image decoding
device comprising a decoding indication of a moving image which receives an
encoded data string from a transmission pathway or a storage medium. When a
generation frequency of bit errors is detected and found to be high) the
image decoding device is adapted to reduce the error operation of the error
block detection section 4 on activating the error blocl: detection section
4 and to ensure suppression of picture quality deterioration due to decoded
errors. 



The error block detection section (error block detection means) ~l in each
of the above embodiments is adapted to detect errors by estimating an error
based on a steady state quality such as a maximum valuelminimum value or a
valid coefficient threshold value or the lit;e of an image signal in a
frequency hand before detecting fatal errors for video data such as those
dlSa1b11I1g decocting in the syntax analysis step or i.he ctecochng of
incorrer_t I ~)   data. Thus. in each of the alcove emhochmenls, them m a
l~oss~hility oI' erroneous detection by the error l~locl: cleiection
section -1. In embodiment. 1 r, the error block defection section -1 is
only activated when bit errors are frectueni.ly generated during reception
and heightens resisi,ance to errors while allowing decocling operations to
be performed m an overall stable manner. That is to say, the image decoding
device according to embodiment 1 r is adapted not to perform error
detection due to error detection being prevented when monitoring of the
generation of errors contained in encoded bit streams is performed based on
a block detection signal ~a output from the error block detection section
=I alld shows a low probability of errors being contained in the encoded
bit stream. When it is determined that there is a high probability of
errors being contained in the bit stream, the image decoding device
performs error detection. Fig. 78 is a block diagram of an image decoding
device according to embodiment 17 of the present invention. In Fig. 78, 93
is an error detection activation control section (monitoring means), 93a is
an error detection operation indication signal) 93b is a scan picture
number which determines whether or not externally set error block detection
is performed or not. 93c is a unit picture number which acts as a unit when
determining in the same way whether or not exteznally set error block
detection is performed or not. The error block detection section 4 as shown
i1i Fig. 78 may comprise any of the error block detection sections 4 shown
in embodiments 1, 2, 5) or G. The operation of the invention will be
described below. In the encoded bit stream) analysis and decoding of image
data and layer information such as the picture layer) COB layer) macroblock
layer is performed by H. 2G3 syntax. As a result, the encoded mode (intra
encoded mode/ inter encoded mode] lb is output to the error block detection
section =1 and the reverse   - DC"T/lleco(1W g ml;~~e ~'Pllel'~t01' G.
'l`he bloc:); au1)11)er lc w 111c11 is Ulclcl: j)oS1t1011 lllfl)1'111~1io11
is output to the elTOl' bloCh detection SPOlloll -1. The q11~71112at1U11
~lE'j) S72t' ld 1S Olltj)llt to the el'r()1' blUC'.li (letect1011
~t'('.t1011 -~ allCl the reverse fj11fl11172~7t7011 j)1'OCeSS01' S. The
p1Ct111'e stal't Cole ~ k 1S Olltpllt. 10 the error detection activation
control section 93. The quani.ization index column la of the bloc): unit.
output from the syntax analysis section 1 1S lllput into the SVVItChlng
Sect~1011 11. The switching section 11 outputs the quantization index
column la of the block unit to the error block detection section 4 when the
error detection operation indication signal 93a indicates that error
detection is being performed. When the error detection operation indication
signal 93a indicates that error detection is not being performed, the
switching section 11 outputs the quantization index column la of the block
unit to the reverse quantization processor 5. An error block detection
signal 4a is generated by the same operation in each embodiment as
described above in the error block detection section 4 and is output to the
switching section 8 as well as the error detection activation control
section 93. The error detection activation control section 93 outputs an
error detection operation indication signal 93a to the switching' section
11 based on the error bloc): detection signal 4a from the error block
detection section 4. 



Fig. 79 is a flowchart showing the processing of the error detection
activation control section 93. Firstly the error detection activation
control section 93 outputs information (=1) representing the performance of
error detection operations as an initializing operation as an error
detection operation indication signal 93a with respect to the switching
section 11 (step ST51). Then the count number (pic_count) showing the
picture start code 11; input into the picture unit is incremented by the
value "1" (step ST5?).   _ Then x1 is ~letel'117111P(l whether this lags
I~eeo proc:esse~l wish r~st>E~ct to all blocla contained m tl~e pn:tare
(step ST5a3). When it is found Ihat it has not been processed with respect
to all blocks contained in the picture (step ST53 "No"), it is deter>inecl
whether an error block detection signal -la input. to the blocl: unit has
the value "1" or not (step ST5 ~). When the value xs "1" (step ST54
`'Yes")) the count number (bll: count) having a value showing that the
input error block detection signal :la has a value of "1'' is incremented
by a value of "1" (step ST55). The process returns to step ST53 and the
above process is repeated. When the above process is performed with respect
to a11 blocks contained in the picture {step ST53 "Yes"), it is determined
whether or not the pic count counted by the process in step ST52 is greater
than the scan picture number 93b which determines whether or not an
externally set error block detection is performed (step STSG). The above
process is performed until pic count exceeds the scan picture number 93b
for determining whether error block detection is performed (step STSG"No").
When the pic_count exceeds the scan picture number 93b (step ST53 "Yes"),
the error detection activation control section 93 outputs an error
detection operation indication signal 93a based on the previously counted
blk count value. That is to say, as a result of scanning the error block
detection signal of the block contained in the picture of the scanned
picture number 93b for determining whether or not the error block detection
section 4 performs error blocl: detection ) the err or detection activation
contr of section 93 deter mines whether the blk_count value, that is to
say, the input number of the error block detection signal 4a showing error
block detection, has a value of zero or not (step ST57). When the blk count
value has a value of zero (step ST5 7 "Yes"), the error detection
activation control section 93 outputs information (=0) showing that error
detection operations are not peuformed to the switching section 11 as an
error detection operation indication signal 93a (step ST58).   In this wp~.
sin~e~ the switcl~in~ secc~on 11 ho., an error detection operation
indication signal 93a W th a wluo (=0) shoal ny that error detection is not
performed, tl7e Cltli717t1Zc'3t101r 111(1L'1 CO1L111111 la of thu blrn:h
unit. is output directly to the reverse cluanr~z~tloll processor 5 without
Massing through the error blocJ~ detection section -1. Thereafter the error
detection activation control section 93 increases the count number (pic
count) showing i,he number of the picture start code input to the picture
unit by a value of "1" (stop STGO) uni.il the pic count exceeds a unit
picture number 93c (step STG 1"No"). When the pic count exceeds a unit
picture number 93c (step STG 1"Yes"), the count value of the blk count and
the pic_count, that is to say) the initializing setting process is set to
zero (step STG2), the routine returns to the first step ST51 and the same
process is performed with respect to the next unit picture. As a result,
when the result of the determination in step ST5 r is "Yes", the error
detection operation indication signal 93a output to the switching section
11 shows that an error detection operation is not performed in the interval
after the value pic count exceeds the scan picture number 93b (step STSG
"Yes") until the unit picture number 93c is exceeded (step STG 1 "No").
During this period) the switching section 11 does not output the
quantization index column la to the error block detection section 4 and the
error block detection section 4 does not perform error block detection. For
example, when the scan picture number 93b is "5" and the unit picture
number is "10", error block detection is performed for scanning the first
five pictures. The error block detection of the remaining 95 pictures is
suspended. In contrast, when the blc_count value In the determination in
step ST5"r is determined to be a value other than zero (step ST 5 r '`No"))
the error detection activation control section 93 outputs information (=1)
representing the performance of error detection operations as an error
detection operation indication signal 93a with respect to the switching
section 11 (step ST59). Then in the same manner as described after step
ST58 above, the count number (pic count) showing the picture sl.art, code
Input into the picture unit i:)  



is incremented ly the value "l" (step STGO) un(1 lc coma evcc~ecls the
unlt. picture number J3c (step STGI "No~~). V`hen the tnc_c:ouot. e~ceecls
a unit picture number J3c (step STG l "Zes'~). the count value of the blc
count and the plc_COL111t, that is to say, the initializing Settlng
p1'Oc:esS is set to zero (step STG2), the routine returns to the first step
ST51 and the same process is performed with respect to the next unit
picture. As a result, when the result of the determination in step ST57 is
"No") the error detection operation inclication signal 93a output to the
switching section 11 shows that an error detection operation is performed
in the interval after the value pic count ecceeds the scan picture number
93b (step STSG "Yes") until the unit picture number 93c is exceeded (step
STG 1 "No"). During this period, the switching section 11 outputs the
quantization inde~c column la to the error block detection section 4 and
the error block detection section 4 performs error block detection. That is
to say, for example, when the scan picture number 93b is `'S" and the unit
picture number is "100", error block detection is performed continuously
not only for scanning the first five pictures but also with respect to
decoding all remaining 95 pictures. As shown above, the error detection
activation control section 93 performs analysis of input encoded bit
streams until completion of the above process with respect to each unit
picture number 93c. Since the operation after the above operation is the
same as that described with reference to embodiments 1) 2, 5 and G,
additional description will be omitted. As shown above with reference to
embodiment 17, the image decoding device is adapted to operate the error
block detection section 4 appropriately in response to the reliability of
reacling information from the storage medium or circuit quality in the
transmission pathway. Thus under good reception conditions, it is possible
to avoid error detection operations by the error block detection section 4
and to perform decoding operation with overall stability. Ho   In
ornl.~ocLiment. 1 ~. the image deco~hng device way conyrisecl os Sl7UVl'll
111 Fig. i8 but may however he comprised as shown in Fig. 80. In this case,
the DCT coefficient column if of the hlocl: unit which output f1'0111 the
syntax analysis section 1 and reverse quant.izecl by the reverse
quantization processor 5 is input into the switching section 8. When the
value of the error detection operation indication signal 93a is `'1") it is
output to the error block detection section ~ by being' sv~~itched by the
switching section 11. When the value of the error detection operation
indication signal 93a is "0") it is output to the reverse DCT/decocling~
image generator G by being switched by the switching section 11. In
embodiment 17, the generated frequency of bit errors is detected based on
the unit picture number 93c and the scanned picture number 93b. However
detection of a generated frequency of bit errors may be performed by time
and not by the picture number. Embodiment 18 In embodiment 18, in same
manner as the image decoding device in embodiment 1G, the image decoding
device is adapted to activate the error block detection section 4 only
during reception conditions which frequently generate bit errors and
heightens resistance to errors while allowing decoding operations to be
performed in an overall stable manner. Fig. 81 is a block diagram of an
image decoding device according to embodiment 18 of the present invention.
In Fig. 81, 94 is an error monitor (monitoring means), and 95 is an video
data analysis section. The error block detection section (error block
detection means) 4 shown in Fig. 81 may comprise any of the error block
detection sections 4 shown in embodiments 1) 



2) 5, or G. During normal reception operations in the image decocling
device, the error monitor 9~ monitors bit error generation frequency in the
in the transmission pathway 92. In embodiment 18) an act.uol e~can~ple of
an error w   monitor cJ-I is given which comprises couolmg~ the bit numOtm
~letecl ed by error det.eciion encoding acl~lecl to the media packet. Fig.
82 sho~,vs a mecl.~a pact;et. ~L media packet. is cleLinecl as a digital
unit. which, apart from video data to be decoded by the image decocling
device of each of the above embocliments, packs various types of media such
as designated audio data decoded in the same cycle, text, graphics, or
still images which are formatted by the same fixed rule. NIPEG-2 (NIoving
Picture Experts Group-2; ISOIIEC 13818-1) Packetized Elementary Stream
(PES)) ITU-T H.2G3 AL-PDU may be given as an exanxple. In Fig. 82, the
packet header is each type of header information discussed above such as
various types of media or packet attributes. NIedia data is characteristic
encoded data such as audio) video, data. Error detection encoding is an
added bit for error detection such as CRC (Cyclic Redundancy Check) or the
like. Each media data is transmitted to the image decoding device as shown
in embodiment 18 in media packet form as shown in Fig. 82 and only video
data is processed by the image decoding device as shown in embodiment 18.
Fig. 83 is a block diagrar~i of a video data analysis section 95. In the
figure, 1 is a syntax analysis section as described in each of the above
embodiments and 9G is a media discrimination section. The operation of the
invention will be described below. When a media packet column is input into
the video data analysis section 95) tlxe media discrimination section 9G
discriminates and outputs only the packet containing the video data from
the packet header. The output video data is input into the syntax analysis
section 1. The operation of the syntax analysis section 1 is the sane as
that described above and thus additional description will be omitted. Fig.
8~ is a block diagram of the error monitor 9~l in embodiment 18.   In Fig.
8-l, J 7 is a IW error detec:liOn 4ec170n mod 98 is on e1'1'01' ciotoctiOn
control section. The operation of the error monitor ~J 1 will be described
i~elow. When a media packet column is input into the error monitor 9=1,
firstly the bit error detection section 9 7 detects a bit error in the
packet using the error detection encoding added to the packet unit. If
possible, error correction is also performed. Then the packet. data ~~th
corrected errors is returned to the video data analysis section 95 and the
number of detected bit errors is output. 



Then the error detection control section 98 totals the number of bit errors
output from the bit error detection section 97 in the media packet unit. It
is possible to monitor the middle error generation frequency head from the
storage medium or the transmission due to the transmission pathway by
monitoring the shift of bit error count values obtained in this way. The
error detection control section J8 of the monitoring section 94 performs
control so that the error block detection section :~ is operated
effectively based on the monitoring result. For example, a bit error count
value representing the error monitoring result is checked in a fixed unit
time interval. When the bit error count value in a fixed unit time interval
is greater than a fixed threshold value, the bit error rate of the
transmission pathway 92 is increased and reading from the storage medium
becomes unstable. Thus it is determined that reception conditions have
deteuorated. An error detection operation indication signal 94a is output
to the switching section 11, and switching is performed so that the
quantization index column la is output to the error block detection section
4 and the error block detection section 4 is activated. The error block
detection section 4 is comprised in various ways in each embodiment
described above. ~~Vhen the block of the decoded error is detected rapidly
and the error block is detected, the lost image band is suppressed by
concealment processing in the error processor 7 . ;~: s   ~\'hen the bit
Prrur count value ~n the unit W ne interval sloes not exceed the Eyed
fl~reshol~l value, the error cletect~on control section cJS of rbo error
monitor ~J~l deiernlnes that reception conditions are stable and outputs an
error detection operation inchcalion signal J-la to the switching section
11. The qLlalltlZat1011 111C1e1 COlLll1111 la 1S Otltplit clilectly to the
reverse quantization processor 5. Thus the error block detection section ~
is not activated and error detection is not generated in the error block
detection section =1. As stated above according to embodiment 18, the image
decoding device can operate an error block detection section ~
approplzately in response to the reliability of reading from a storage
medium or circuit quality of the transmission pathway. Thus when reception
conditions are good, it is possible to avoid error detection by the error
block detection section 4 and to peld'orm decoding operations in a stable
overall manner. In embodiment 18, the method of monitoring was based on a
method of error correction encoding. However the monitoring' method of
course can obtain the same effect by a method of monitoring the field
strength of the received signal or the phase information after the delayed
demodulation of the wave conveying the media packet. The same effect can of
course be obtained by a monitoring' method of monitoring the state of the
bit errors in the media packets other than audio packets. Control for
effective operation of the error block detection section 4 can of course
obtain the salve effect only by ONIOFF control as discussed above but also
by appropriate use of a method of updating the threshold value used in the
error block detection section 4 shown in embodiment G or the error block
detection section =1 shown in embocliment 2 based on the reception
conditions. Such an e:~ample is shown in Fig. 85. Precisely, when it is
determined that the reception conditions have deteriorated by the error
monitor ~q, a control signal J ~ for reducing the threshold value is
output.. rt-t   ~b'hen it. is determined Ihot the rPCepilon e;omhlims aro
yoocl. a control mgmol -l for increasing the threshold value is output. The
error block ~leleCC1011 section ~ varies the u~eighiecl coefficient lh of
the wei~hte~l coefficient. determination section J ( refer to Fig. 1-1 aml
Fig. 33). varies the 171111I1111111 valuelminimum value stored in the
maximum v aluelminimum value storage section 2 or the threshold value such
as the position of the valid coefficient stored in the valid coefficient
position storage section 80 based on the control signal 9=11~. The
resulting values are compared with the maYimurn value/minimum value
comparison section 3 or the valid coefficient position comparison section
81. Thus it is possible to reduce the possibility of error detection when
reception conclitions are good and to perform ov erall stable decoding
operations. INDUSTI~.IAL APPLICATION As shown above, an image encoding
device and an image decoding device according' to the present invention can
detect error blocks matching a fixed syntax contained in an encoded bit
stream. A decoded image is generated with little influence of errors
contained in encoded bit streams and an encoded bit stream is generated
which can effectively detect errors contained in an encoded bit stream in
the image decoding device. 



ti.ri   Substitute Sheet - 6 June 2002 -86 CLAIMS: I. An image decoding
device receiving a signal, containing encoded, compressed image data
subjected to block-by-block compression, via a transmission circuit and 5
performing an expansion process on the encoded, compressed image data,
comprising: a monitoring means receiving the signal containing the encoded,
compressed image data prior to subjection to a variable length decoding
process that constitutes the expansion process, monitoring a probability of
an error being contained in the received signal, based on an intensity of
the received signal, and outputting a control signal; and 10 an error block
detection means detecting an error block in the encoded, compressed image
data during the expansion process, and controlling a sensitivity in error
block detection in accordance with the control signal. 2. An image decoding
device receiving a signal, containing encoded, compressed 15 image data
subjected to block-by-block compression, via a transmission circuit and
performing an expansion process on the encoded, compressed image data,
comprising: 



an error block detection means detecting an error block in the encoded,
compressed image data during the expansion process, receiving from a source
external to the image decoding device a control signal for controlling a
sensitivity in error block detection based ?0 on an intensity of the signal
containing the encoded, compressed image data prior to subjection to a
variable length decoding process that constitutes the expansion process,
and controlling a sensitivity in error block detection in accordance with
the control signal. 3. An image encoding device dividing image data into
block units, performing ?5 orthogonal conversion and compression coding on
each block unit, comprising: an encoded data value limiting means receiving
a threshold value and an image signal in a frequency domain and outputting
an image signal with an added limit in a frequency domain based on a
predetermined threshold value and an image signal in a frequency domain,
and 30 an output means for outputting encoded, compressed image data with
the limit imposed, obtained as a result of encoding the received image
signal.   Substitute Sheet - 6 June 2002 _87_ 4. An image decoding device
according to Claim 1, wherein the error block detection means receives a
threshold value defining a range of values of an image signal value in a
frequency domain and an image signal in a frequency domain, the error block
detection 5 means performs error detection on block data based on whether
an image signal value in a frequency domain is contained in the range of
values or not and outputs an error detection 



state. 5. An image decoding device according to Claim 1, wherein the error
block detection 10 means receives a threshold value variably defining a
range of values of an image signal value in a frequency domain, performs
error detection on block data based on whether an image signal value in a
frequency domain is contained in the range of variable values and outputs
an error detection state. I S 6. An image encoding device according to
Claim 3, wherein the encoded data value limiting means receives a threshold
value defining a range of values of image signal values in a frequency
domain and an image signal in a frequency domain, the encoded data value
limiting means replaces an image signal value in the converted frequency
domain with a value contained in the range of values based on whether an
image signal value in the 20 converted frequency domain is contained in the
range of values and outputs encoded data. 7. An image encoding device
according to Claim 3, wherein the encoded data value limiting means
receives a threshold value variably defining a range of values of an image
signal value in a frequency domain and an image signal in a frequency
domain, the 25 encoded data value limiting means replaces an image signal
value in the converted frequency domain with value contained in the range
of values based on whether an image signal value in the converted frequency
domain is contained in the range of variable values and outputs encoded
data. 30 8. An image decoding device according to Claim l, wherein the
error block detection means receives a threshold value defining a range of
frequencies of an image signal list in   



Substitute Sheet - 6 June 2002 _ g8 _ a frequency domain and an image
signal in a frequency domain, and performs error detection in block data
and outputs an error detection state based on whether or not a nonzero
coefficient which corresponds to the highest frequency component of the
coefficients contained in the image signal list in the frequency domains is
contained in the frequency 5 range given by the threshold value. 9. An
image decoding device according to Claim 1, wherein the error block
detection means receives a threshold value variably def ning a range of
frequencies of an image signal list in a frequency domain, and performs
error detection in block data and outputs an 10 error detection state based
on whether or not a non-zero coefficient which corresponds to the highest
frequency component of the coefficients contained in the image signal list
in the frequency domains is contained in the variable frequency range given
by the threshold value. 15 10. An image encoding device according to Claim
3, wherein the encoded data value limiting means receives a threshold value
defining a range of frequencies of an image signal list in a frequency
domain and an image signal in a frequency domain, and outputs encoded data
which mak es coefficient values, which correspond to frequencies above the
threshold value, take a value of zero based on whether or not a non-zero
coefficient which 20 corresponds to the highest frequency component of the
coefficients contained in the image signal list in the frequency domains is
contained in the frequency range given by the threshold value. 1 1. An
image encoding device according to Clairn 3, wherein the encoded data value
25 limiting means receives a threshold value variably defining a range of
frequencies of an image signal list in a frequency domain and an image
signal in a frequency domain, and outputs encoded data which makes
coefficient values, which correspond to frequencies above the threshold
value, take a value of zero based on whether or not a non-zero coefficient
which corresponds to the highest frequency component of the coefficients 30
contained in the image signal list in the frequency domains is contained in
the frequency range variably given by the threshold value.   Substitute
Sheet - - 6 June 2002 - 89  12. An image decoding device according to Claim
1, further comprising a block column detection means which is given an
error detection state output by the error block detection means, which
counts the number of blocks determined to contain errors in the 5 block
data of the error detection states by a block column unit which is
comprised by a plurality of blocks, which performs error detection of data
in block columns based on that 



count number and a preset threshold value and which outputs an error
detection state of data in block columns. 10 13. An image encoding device
according to Claim 7, further comprising a multiplexing means which
receives threshold value control information which updates the threshold
value and which multiplexes and outputs such threshold value control
information to the encoded bit stream. 15 14. An imaged encoding device
according to Claim 5, further comprising an analysing means which decodes
and analyses threshold value control information with an input encoded bit
stream, the error block detection means inputs threshold value control
information decoded and analysed in the analysing means, updates the
threshold value based on the threshold value control information and
performs error detection in the block 20 data and outputs an error
detection state based on the updated threshold value and the image signal
in the frequency domain. 15. An image encoding device according to Claim 3,
further comprising a multiplexing means which receives threshold value
information used when the encoded data value 25 limiting means limits the
image signal distribution in the frequency domain and which multiplexes and
outputs such threshold value information to the encoded bit stream, the
encoded data value control means outputs encoded data, in which the image
signal distribution in the frequency domain is limited based on threshold
value information. 30 16. An image decoding device according to Claim I,
further comprising an analysing means which decodes and analysers threshold
value information used when limiting the   Substitute Sheet - 6 June 2002
-90 



image signal distribution in the frequency domain by the encoded bit
stream, the error block detection means performs error detection in the
block data and outputs an error detection state based on the threshold
value information decoded and analysed by the analysing means. 5 17. An
image encoding device according to Claim 3, further comprising a
multiplexing means which multiplexes and outputs limiting operation control
information showing whether or not the encoded data value limiting means
will perform a limiting operation, the encoded data value control means
performs a limiting operation based on the limiting 10 operation control
information. 18. An image decoding device according to Claim l, further
comprising an analysing means which analyses limiting operation control
information by the encoded bit stream, the error block detection means
performs error detection on the block data and outputs an 15 error
detection state based on the limiting operation control information
analysed by the analysing means. 19. An image decoding device according to
Claim 1, wherein a monitoring means monitors the strength of a received
signal of encoded data as a transmission state and 20 outputs a threshold
value control signal for controlling a threshold value when the error block
detection means performs error detection on block data based on a
monitoring result, the en-or block detection means controls a threshold
value when performing error block detection based on the threshold value
control signal from the monitoring means. 25 20. An image decoding device
according to Claim 1, wherein the monitoring means monitors the generation
of bit errors when receiving encoded data as a transmission state and
outputs an activation control signal which activates or does not activate
the error block detection means based on a bit error generation state, the
error block detection means performs detection operations of error blocks
based on the activation control signal horn 30 the monitoring means.
Substitute Sheet - 6 June 2002 -91  21. An image decoding device according
to Claim I, further comprising a monitoring means which inputs a media
packet column, detects bit errors in the packet based on error detection
encoding added to the packet unit, counts the number of bit errors in a
media packet unit, and outputs an activation control signal to activate or
not activate the error 5 block detection means or not based in a shift on
the count value, the error block detection means performs an error block
detection operation based on the activation control signal from the
monitoring means. .A  Y.A9u.AY,.A.A{.AY..A3?.A.AL21.A2.A3
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