
;e3e(L#$Zp(6(T(!  SPECIFICATION TITLE OF THE INVENTION Image Decoding
Device and Image Encoding Device BACKGROUND OF THE INVENTION 6 January 2003
The present invention relates to a mounting technique for an image decoding
device and image encoding deuce 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.263 is known as a means of
encoding and decoding image signals. H. 2G3 divides the encoding and
decoding of mooring image data into a plurality of hierarchies. Fig. 1
shows the structure of video data hierarchies in H.263. 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. ? shows the structure of a
macroblock. One macroblock is comprised of sic blocks {8 pixels a 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
6 January 2003 information and GOB layer information These start codes (SC)
are unique words (bit streams with only one interpretation) and have the
function of showing the start of picture layer information and GOB layer
information. A COB number or the like which is a number of the relevant GOB
is contained in the GOB layer infromation Laves information such as
quantization step size, encoded n lode which shows intra-encoded or
interencoded is contained in the macro block (MB) layer 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. 263. 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 le 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 1b is output to a reverse DCT/decoding 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.    6 January 2003 3 A reverse quantization
process applied to the quantization index column 1a of the block a nit. is
provided i the a reverse C11 quantization process or ~ using a quantization
: step size I ti input from t11 a sytax analysis section 1. t1 DCT
coefficient column if of a block unit is output to the reverse
DCT/decoding~ image generator G. ' ' A reverse DCT process is provided with
respect to the DCT coefficient column if of the block unit in the reverse
DCT/decoding generator G, a decoded,image is generated based on the input
encoded mode Ib and the generated decoded image is output. , ' The error
processor i generates and outputs a decoded image by error suppression
based on a fixed method on receipt of an error syntax detection' signal 1e
which shows layer information or block data infromation from the syntax
analysis section 1 which does not match a fixed syntax. , However in a
conventional image signal decoding device as shown above, the problem has
arisen that error detection scan not be perofrmed since the image decoding
. devices an analyzes and perform decoding, without recognizing the
generation of errors in the encoded bit stream. 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 an H. 2G3 video method or the like. This is the case even
if the block data information which is differnet from the block data
information which is to be analysed is analyzed by an encoded bit stream
due to the influence of errors contained in the encoded hit stream. The
present invention is proposed to address or ameliorate one or more the
above problems.   6 January 2003 -4 SUMMARY OF THE INVENTION The present
invention provides an iamge decoding device receiving a signal, containing
encoded, compressed image data subjected to block-by-block compression, via
a 5 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 'j 10 on an 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. 15 In such a way,
under good reception conditions it is possible to avoid error detection duo
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 i '
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 lenght 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 symax and it is possible to generate a decoded image with little
influence of errors contained in   6 January 2003 -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 S 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 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 black data
based on whether an imago 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   6 January 2003 -b and an image si .,,anal in a frequency
domain. The encoded data value limiting means replaces an image signal v
slue 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 i: 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. 1n a
further embodiment, the error block detection means receives a threshold
value defining a tango 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
means receives a threshold value variably defining a range of frequencies
of do 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 an 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   6 January 2003  frequency component of the coefficient 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 5
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 coeffiient 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 all error detection
state of data in block columns. 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. f1 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.   6 January 2003 _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 en or 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 2~ 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. 30 In a further embodiment, the
monitoring means monitors the generation of bit 



6 January 2003 _g_ errors when receiving an encoded signal as a
transmission state and outputs an activation control signal which activates
or dots not activate the error block detection means based on a bit error
generation state. 5   6 January 2003 -10 T'he error block detecting means
perform detection operations of error blocks based on the activation
control signal from the monitoring means.   6 January 2003 -lI A further
embodiment is provided with 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 block detection means or not 5 based on a shirt in the count
value. The error block detection means performs an error  



6 January 2003 12 block detection operation based on t he activation
control signal from the monitoring mean BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 shows the structure of a video 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. 4 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
present 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 shows a
maximum value table/miniznum value table when intra-encoded mode, has a
maximum value/minimum 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
shows an example of a quantization index column for color different
components. More precisely, Fig. 9 shoe=s an example of a quantization
index column of a    6 January Q003 decoded block unit. Fig. 10 shows an
example of a quantization1 index column Of a block unit when the
quantization index column shown in Fig. 9 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. 1? shows a maximum value table/minimum value table for inter-encoded
mode stored in a maximum value/minimum 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 for intra-encoded mode stored in a
maximum value/minimum 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 invention. Fig. 15 shows a corresponding table of
quantization step size and i weighted coefficient stored in a weighted
coefficient determination section in a second embodiment of the present
invention. Fig. 16 shows an example of a maximum value 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
maximum   6 January 2003 wlue/minimmn value control section according to a
third embodiment of the present. invention Fig. 20 shows inter encoded mode
and shows an example of a quantization index column for color difference
components in order to describe a maximum value/minimum value control
section according to a third embodiment of the present invention. Fig. 21
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 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 devices
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 devices
according to a fourth embodiment of the present invention. 



Fig. 27 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
filth embodiment of the present invention.   6 January 2003 Fig. 29 is a
flowchart of the processing of a valid coefficient position comparative
section according to a fifth embodiment of the present invention. Fig 30
shows 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 decoding device according to a fifth embodiment of the present
invention. Fig. 33 is a block diagram showing an image decoding device
according to a sixth embodiment of the present invention. Fig. 34 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 regenerated 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 r of the present invention.    6 January 2003 Fix. 39 shows an
actual example of a quantization index column in order to describe the
operation of a valid coefficient postion control section in a seventh
embodiment of the present. invention. 



Fig. 40 shows a quantization index column output by the valid coefficient
position control section according to a seventh embodiment of the present
invention. Fig. 41 is a block diagram showing another arrangement of an
image encoding device according to a seventh embodiment of the present
invention. Fig. 42 is a block diagram 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 diagram 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 v glue 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.   6
January 2003 Fig 50 is a block diagram showing a syntax multiplexing
section according to a tenth embodiment of the present invention. Fig. 51
shows the relationship between a weighted coefficient. and an encoding
language corresponding to a weighted coefficient according to a tenth
embodiment of the present. invention. Fig. 52 shows an example of an
encoded bit stream output from the syntax rnultipleting section shown in
Fig. 50. Fig. 53 is a block diagram of another arrangement of a syntax
multipleting section according to a tenth embodiment of the present
invention. 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 invention. Fig. 5G is a block diagram of
the overall structure of an image . decoding device according to an
eleventh embodiment of the present invention. 



Fig. 5 r 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 according to an eleventh
embodiment of the present   6 January 2003 mention. Fig G1 is a block
diagram 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 multipleting section according to a
twelfth embodiment of the present invention. Fig. G4 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 multiplexing section according to
a twelfth embodiment of the present invention. Fig. 66 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. 70 is a block diagram
of an image encoding device according to a fourteenth embodiment of the
present invention. ns 



6 January 2003 Fig..71 is a block diagram of a syntax multiplexing section
according to a fourteenth embodiment of the present invention Fig. r 2
shows an example of an encoded bit stream output from the syntax
multiplexing. section according to a fourteenth embodiment. of the present
invention. Fig. r 3 is a block diagram of another arrangement of an image
encoding device according to a fourteenth embodiment of the present
invention. Fig. i4 is a block diagram of an image decoding device according
to a fifteenth embodiment of the present invention. Fig. i5 is a block
diagram of a syntax analysis section according to a fifteenth embodiment of
the present invention. Fig. i6 is a block diagram of another arrangement of
an image decoding device according to a fifteenth embodiment of the present
invention. Fig. i7 is a block diagram of an image decoding device according
to a sixteenth embodiment of the present invention. Fig. i8 is a block
diagram of an image decoding device according to a seventeenth embodiment
of the present invention. Fig. r9 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
decoding device according. to    6 January 2003 20 



an eighteenth embodiment of the present invention Fig. 83 shows the
structure of a media packet Fig. 83 is a block diagram of a video data
analysis section according to an eighteenth embodiment 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 EMBODIMENT 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
err or block detection section detects an err or generated by an encoded
bit stream generated by H. 2G3 video compression encoding in a block 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 syntax analysis section,
la is a quantization index column, 1b is an encoded mode, lc is a block
number, 1d is a quantization step size, 1e is an error syntax detection
signal, if is a DCT coefficient column, 3 is a maximum value/minimum value
table storage section, 3 is a maximum value/minirnum   6 January 2003 value
comparison section. -io is an error bloc): detection signal. .~ is ~ln
error block detection section comprised by a maximum value/minimum V~ltl2
table st01'a5e SeCt1011 `~ cOlld a 111a11I11u1I1 valtlehlllllllllt1111
v~3ltle C0111 J7 a1'15011 seCt10I1 3 (error block detection means). 5 is a
reverse qu antiza lion processor. G is a reverse DCT/decoding image
generator, r 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 ~ 8 lines) is output to the maximum
valuelminimum value comparison section 3. An encoded mode (intra encoded
modelinter encoded mode) is output to the maximum valuelminimum value table
storage sectifln 2 and the reverse DCT/decoded image generator G. A block
number lc which represents block position information is output to the
maximum value/minimum 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. 6 shows a maximum value table/minimum
value table when inter-encoded mode has a maximum value/minimum value table
storage section 2. Fig. i shows a maximum value table/minimum value table
when intra-encoded mode has a maximum value tablelminimum value table 



storage 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. r(a) -- (d). These foul'
types al'e a table    6 January 2003 sh~n~~ing llli7lillll1111 \'~llue
(hereafter mwimun~ value table) and a table showiy minimum values
(hereafter I111111117 L1171 V~llle table) based on ~n encoded mode (intra
encocle~l modelinter encoded moue). and signal component (Il1n1ll1c~I1C2
Co111~JO17e11tJC0101' difference component). Each table as shown in Fig.
G(a) ~ (d) and Fig. ~(a) ~ (d) has pre-set maximum and minimum values with
respect to respective quantization inde~c columns la of a block unit (8
pixels ~ 8 lines). The maximum valueJminimum value table storage section 2
selects a maximum value table and a minimum value table from the four types
of maximum value tables and four 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 ma~cimum value/minimum 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 v
aluelminimum 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 maximum
value/minimum value table comparison section 3. Fig. 8 is a flowchart
showing the processing performed in the maximum valuelminimum value table
compaizson section 3. Firstly the maximum value/minimum value table
comparison section 3 performs 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, jj) 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 maximum 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 v aloe (i, j) (step ST2
''Yes"), the v clue "t" is output as .,.,   6 January 2003 ail ei~i~ox~
block cietectio :igal -to ~~i~d the nheratio~l is coil.~lete~l. In the step
ST'?, when the comparison process of the incles value (i. j) and the
maximum value (i. j) is completed -ith respect to all G-1 index 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 value (i, j)) shown by the i th
row and j th column of the minimum value table (step ST 3 ``h'o", step
ST=1) . When as a result of the comparison in step ST:1, the index value
(i, j) is lower than the minimum v clue (i, j) (step ST=1, `'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 6~ index
numbers (step , ST3, "Yes"), the value "0" is output as an error block
detection signal 4a (step 



ST5). Arx actual example of the process of the ma~cir~urn valuelminirnum ,
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 la
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   6 January 2003
selected by the nmimum value/minimum wlue table ~toraye section '3 is
adapted for inter encoded and color difference components `~s shown in Fig.
G(c) and (d). `Vhen the value of the maximum value table and the minimum
value table as shown in Fig. G(c) and (d) selected by the maximum v
alue!mininxum value table storage section 2 is compared with the value of
the quantization index column 1 a of the block unit shown in Fig. 10, the v
clue `' 1" is output to the switching section 8 as an error blocl:
detection signal .~a since the value (_ - r 0) of the ~''' row i''' column
and the value (_ -G3) of the i''' row 2''' column in the quantization index
column la of the block unit shown in Fig. 10 are respectively low er than
the minimum v alue shov~-n by the 4''' row r ''' column and i`'' row 2'''
column of the minimum value table as shown in 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 r. 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
coefficient column if of the block unit and generates and outputs a decoded
image matching the encoded mode input by the syntax analysis section 1.   6
January 2003 Since there is an error )loch. the error processor r performs
a suppression of error positions based on a fired method and outputs the
generated decoded image when a quantization index column la is xnhut from
the block unit by the s~~itching section 8. 



An example of suppression errors using an image decoded immediately before
the block Generated by the error will be described belolv 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 nest 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 i. 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 r esult of err ors an d results in conspicuous irn age
deterioration. How ev er it is possible to prevent such conspicuous image
quality deterioration by the error processor r and the error block
detection section 4. As shown above, according to embodiment 1, an image
decoding device has a table show2ng maximum and minimum values which are
threshold values corresponding to G=1 index values contained in blocks.
Since it is determined whether errors are contained in encoded bit streams
of   6 January 2003 26 data to be decoclecl h~~ L~sii~ ~~ the
1i1~1tllllt1111 c1171 1111111111L1171 values coat wined in the table, it.
is possible to hel~'omo rahicl detection of error blocli5 l~lalchilz~,~ a
fined syntax. It is also possible to generate decoded ilnayes W th little
influence of errors contained in the encoded bit stream. Discussion in
embodiment 1 centered on a H. 2G3 ~zdeo decoding method. However it is
possible to obtain the same advantage even ~~hen another decoding method
which decades 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 bloclc unit output from the reverse
quantization processor 5 may be isiput into the error block detection
section :1. 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/rninimum 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 l minimum value table storage
section 2 has a maximum value table and a minimum value table such as shown
in Fig. 12(a)~(d) and Fig. 13(a)~(d). Furthermore the DCT coefficient
column if of the blocli unit is output by the switching section 8 to the
reverse DCTldecoding 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
Embodiment ? shows mother e~:axnple of an error bloc): detection   6
January 2003 



secnon s11o1vn i e~nbucl>leilt 1. Th;~t is t s~~. the error bloc!:
detection sectioil -~ i~l en~hocliiet. `? ~~al~ies the ma~iil~ui and
1771171I710171 \'~ILIeS ~i~hich are the threshold values used in the error
block detection section -1 in embodiment 1. The values are adapted by a
weighted coefficient. corresponding to a quantization step size ld which is
threshold 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 wav the error block is detected. Fig. 14 is a block
diagram showing an image decoding deW ce according to embodiment 2 of the
present invention. Embodiment 2 comprises a different arrangement from the
structure of the image decocling de~zce according to embodiment 1 as shown
in Fig. 5. In Fig. 1=~, 9 is a weighted coefficient determination section
which is provided in the error block detection section (error block
detection means) 4. 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 la of the obtained block unit (8
pixels x 8 lines) is output to the maximum value! minimum v glue comparison
section 3. The encoded mode (intra encoded model inter encoded mode) lb is
output to the maximum value/ minimum value table storage section 2 and the
DCTldecoding image generator G. The block number lc which is the block
position information is output to the maximum value! minimum v glue table
storage section ?. 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
6 January 2003 match the H. ?G3 s~'Ilta~. The wei,~ht.ed coefficient
determination section 0 has a table of quantization step size ld and
r~~~eighted coefficient. lh as shoum in Fig. 15. U5111 the table, a
weighted coefficient lh which corresponds to the quantization step size ld
used in the reverse quantization process of the block is output to the
maximum value! minimum value comparison section 3. For example, as shown in
Fig. 15, if the quantization step size ld is less than "8", the weighted
coefficient lh takes a value of "1.1", if the quantization step ld size is
g~.~eater 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 "`?=1'') the w eighted
coefficient lh takes a value of ``0.9", and if the quantization step size
ld greater than or equal to "24", the weighted coefficient 1h takes a v
alue of "0.8". The maximum value! minimum value comparison section 3 reads
G4 values in the maximum value table and the G4 values contained in the
minimum value table read from in maximum value! minimum value table storage
section 2. The masirnum value/ minimum value comparison section 3 applies a
weighted coefficient 1h from the weighted coefficient determination section
9 to these values and generates a new maximum value table and minimum value
table. j An example of a newly generated maximum value table and minimum
value table is shown below. For example, 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 masinlum value/ minimum value
comparison section 3 in the   6 January 2003 811711e \l'1\' as
el)117od.llnellt ~ IJeI'f01'1115 il colllj)ill'lsolZ t<J (letel'lllJne
whether the 11711e1 \'allle (i, j) exceeds tlJe lJJiIIJJJJtIIJJ 1'1111e (i,
j) shown by the ith row ~ml jth column of the I11a11J11L1111 \'alLle table
updated ly the weighted coefficient. lh and performs a comparison to
determine whether the index value (i, j) is less than the minimum value (i,
j) shom by the ith row and jth column of the minimum value table updated by
the weighted coefficient lh. Other operations are the same as the
operations described with respect to embodiment 1 and additional
description will be omitted. f1s shown above according to embodiment 2) the
image decoding device varies a maximum value and minimum value, which are
threshold v alues corresponding to G=1 index values contained in a block)
by varying the v alues v~~ith a weighted coefficient lh ~corresponcling 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. 14. 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 indei column 1a of the block unit output from the syntax
analysis section 1 is input into the maximum valuelmilJ.imum value comp
arison section 3 of the error block detection section 4 after the rev erse
quantization process is performed in the reverse quantization processor 5.
The Jnaximum 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 wlleIl the error block detection signal .~a
is "0" and is output to the, error processor 7 when the error block
detection signal 4a is "1".   6 January 2003 30 lip a>baclimen t. `?. the
i>age clecocli~~ de~~ice ~~ai~ies a ji~:1131~1u)~~ Value and niininiurn
value. which ane threshold values used by the error block detection section
-1. by varyng~ the values ~~~ith a weighted coe~cient lh corresponding to a
ctuantization step size Id representing thresholcl wlue updating
information. However the invention is not limited in this respect and
depending on encoding conditions such as quantization step size ld, it is
sufficient if threshold value updating ii:formation which can update a
threshold value is adapted to generate an optimal decoded image. Applying
this above process in the same way to other embodjments 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 Id 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 encoding de~zce 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 diagram of an image encoding deW ce according to embodiment 3 of the
present inv ention. In the figure) 40 is a subtracter) :11 is an encoded
mode determination section, 42 is a DCT section) 43 is a encoded data value
limiting section (encoded data value limiting means)) 4=I is a quantization
section, 45 is a partial decoded estimation error signal generator, =16 is
a partial decoding image g~eneratoi~, 4 i is a memouy) ~8 motion correction
estimation section, 49 is a syntax multiplexing section, 51 is a buffer, 52
is an encoded limiting section, 53 is a ma~irnum value; minimum value
control section. 2 is a maximum valuehninimum   6 January 2003 \wlue
~tora~~e se~tioll which is the ~,lle as t112 111:11111111111
\'Illllel1111111111U111 value sloraee section 2 i11 eml)octinlellt 1 mlcl
the like. The encmled data VOllle 11111t111:.'' SeCt1011 ~3 1S
C01111)1'lSell ~)1' a 1110\1111l1111 VOluejlllllllllllllll \'illlle storage
section ? and :i 11101111111117 \'OILlehlllllllllt1111 Vallle C01111'01
section 53. The operation of the invention W 11 be described belov~. An
input image is input into the encoded mode determination section =11, the
subtracter -10 and the motion corl'ection estimation section -!8. The
motion correction estimation section .18 inputs reference data from the
memory 4 r 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 .~8 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
generatedin the motion correction section ~8 is output to the partial
decoded image generator :1G and the subtracter =10. The subtracter .10
generates a differential image from the estimation image and the input
image. ' The encoded mode determination section 41 selects an encoded mode
(interlintra) on the macroblock unit with a fixed method determined by H.
2G3. The selected encoded mode lb is output to the maximum valuelminimum
value table storage section 2 and the partial decoding image generator 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 :~4 and the block number lc is output to the maximum valuelminimum
value table storage section 2. The quantization section 44 uses a
quantization step size 1 d input front the encoding limiting section 5?,
performs quantization processing with a fi;:ed method determined by H. 2G3
and outputs the quantization index column la of the blocli unit t.o the
lllaxlllllll V111L12IIlllllllllun7 \JOlue C011tlol >1 



6 January 2003 section 53. The ma~irnum valuelminimum value storage section
2 in the same way as embodiment 1 pre-stores four t.y~pes of maximum value
tables and minimum value tables in respective encoded modes as shown in
Fig. G(a)-(d) and Fig. i (a)-(d). In each block) respective maximum value
tables and minimum value tables are selected from the four types of maximum
value tables and minimum value tables respectively shown in Fig. G(a)-(d)
and Fig. 7(a)-(d) based on a sip al component obtained from the block
number lc and the encoded mode lb. The result is output to the maximum
valuelmininlum value control section 53. Fig. 19 is a flowchart of the
process of the maximum valiielminimum value control section 53. The maximum
value/minimum value control section 53 performs 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
quantization index column la of the block unit is greater than a maximum
value (i, j). (step ST11 "No") step ST12). ~~Vhen 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) i continues to
be used. When the comparison process of step ST12 is completed v~~ith
respect to all G~ 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, "l~TO", 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 index value (i, j) is switched to the minimum value (i, j)
(step ST1G). On the other hand, in other cases (step ST15, "No"). the index
value (i,   6 January 2003 j) continues to ue used. ~~'hen the comparison
process of step S'f15 is completed with respect. to all G=1 indexes (step
ST1-1 '`Zes"), the routine is completed. An actual eaamhle of the
processing of the maximum valuelminimum 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 ma~cimum 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 valise 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 ?"`~ row G''' column value (=10) in the maximum
value table. In the same way, when the comparison of the G~ minimum values
contained 11 the minimum value table and the G4 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 ly`
column value (_ -5) in the minimum value table. Thus the quantization index
column la output from the maximum value / minimum value control section 53
becomes the quantization index column la sho`n 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. `?0. In such a way) the
quantization index column 1a of the block unit processed by the maximum
value/minimum value control section 53 is output to the syntax multiplexing
unit 49 and the partial decoding estimation error signal generator 45. .,,)
.,.,   6 January 2003 The Martial fIPCOfhll~~ estimatiu error signal
generator -~;i performs a reverse DCT process and reverse duantizaiion
process on the cjuantization index column la of the input blocl; unit and
generates a partial decoclip estimation error signal: The result is output
to the partial clecoding im~~e generator =1G. The partial decoding image
generator 46 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 r as a partial
decoded image. fVhen 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 la of the block unit which is a two dimensional coe~cient column is
sequenced transformed to a one dimensional index column by zigzag scanning
ordex. Variable length encoding is performed on the sequenced one
dimensional index column) the resulting variable length encoding language
is multiple~ced to an encoded bit stream and the encoded bit stream is
output to the buffer 51. Fig. 2? 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 fr0111
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.   6 January 2003 The encoded control ~oc:li~n 5'? performs
control of the (]11~111t1Z~t1017 step size 1c1 bnsecl on the buffer
remainder and outputs the updated quantlzation step size 1c1 to the
duantization section ~--1. ~s shown above with respect to embodiment 3. the
image encocling device has a maximum value and a minimum value which are
threshold values corresponcling to the G~ indei values contained in a
block. ~'fhen an index value which is greater than a maximum value exists,
or when an index value which is lower than a minimum value exists) the
index value a=hich 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 W th 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 bit 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 de~zce 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
:I3. 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 if
of the block unit output from the DCT section ~2 is input directly into the
znaxirnum value/minimum value control section 53. The maximum value/minimum
value table storage section ? has maximum value tables and minimum value
tables as shown in Fig. 1~(a)-(d) and Fig. 13(a)-(d). 



The DCT coefficient column if of the block unit output from the ma~:imum
valuelminimum value control section 53 is output to the ;fir)   6 January
2003 36 ciu,ilti2ation section -1.1. :u'~er a eimotizatioo hroce:s is
1>erfomne~l. the ~it~a~ztization irle~ coltc~ 1 a is ou f1~r to the
s~~nta.r- >tcltii~le~ig section ~ J. 1J'' 171boC111llellt ~ In embodiment
:1, another arrangement of the encoded data v slue limiting section ~3
shown in embodiment 3 is given. That is to say, in embodiment =1, the
encoded data value limiting' section -13 varies a maximum value and minimum
value, which are pre-set threshold values, by adap ting the values with a
quantization step size ld. Thus the value of an image ~i 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. 2-1 is a block diagram of an image encocling device according to a
fourth embodiment of the present invention. In embodiment 4) an arrangement
which differs from the image encoding device shown in Fig. 18 v211 be.
described. In Fig. 2~, 9 is a weighted coefficient determination section
provided in the encoded data value limiting section (encoded data value
limiting means) ~3. . 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 buffe~.~ remainde~~ and outputs the
updated quantization step size ld to the weighted coefficient determination
section 9 of the quantization section 44 and the encoded data value
limiting section :~3. The weighted coe~`icient 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 corresponds to a quantization
step size 1 d used in the reverse quantization process of the block. The
determined weighted coefficient lh is output to the maximum valuelminimum
value control   6 January 2003 section 53. For exaihle, if the quantization
step size is less tIM3l1 "8", the ~eighted coefficient lh takes a value of
"1.1") if the quantization step size 1c1 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 is greater than or equal to "1G" and less
than `'24", the weighted coefficient lh takes a value of ``0.9", and if the
quantization step size 1d is greater than or equal to `'2=1") the weighted
coefficient lh 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 u~th reference to embodiment 2. For example) the situation is
assumed that the encoded mode is inter encoded, the block number Ic 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 valuel 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 v clue (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 b~~ the weighted
coefficient lh in the same way. When an index value (i) j) exceeds the
maximum value (i, j)) the index value (i, j) is replaced by the .37   6
January 2003 nla~irni~n~ ~~ali~e (i, j) and ~~~l~en the ~~n ii~~le~ ~~alL~e
(i, j) is less th~> the minimum wlue (i, j). the index wlue (i, j) is
replaced by the minimmn wlue (i, j). Thus the value of encoded data is
limited. Other operations are the same as those desc~.~ibed ~ith reference
t.o embodiment 3 and additional description will be omitted. Ali actual
example of the processing performed by the maximum value/minimum value
control section 53 ~ill be given belov~l. 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 Id 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 v~~ith reference to embodiment 2. When the values of the maximum
value table and minimum v alue table as shown in Fig. 1G(a), (b) are
compared W th each index value of the quantization index column la as shown
in Fig. 20, the value (_ -G) of the 8"' row 1'` column in Fig. 20 is less
than the 8`'' row 15` 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 1'` row 2"~ column in Fig. 20 is gmeater than the
2"d row G'h column (=8) and the l' row 2"`~ column value (= 32) in the
maximum value table shown in Fig. 1G(a). Thus the quantization indec column
1a output from the maximum value / minimum value control section 53 becomes
the quantization index: column la sho~.vn in Fig. 25 in which the index
value of the 8''' row 1'' column becomes "-=1" and the index value of the
2"'' row G`'' column becomes "8" of the values in the quantization index
column la shown in Fig. 20. f~S 5110W17 al)OVe wlth 1'e51)eCt to
elllbodllnellt ~) the llllag'e el7cOlhng' y   6 January 2003 crevice
updates masinll values and 171117711111117 \';11L1PS ~1'hlch ;1!'e
thrcesholcl ~~al~ies correspo~li~l~~ to the G-1 index ~~,~)t~es colltainecl
il~ z block. Tile values are uprlatetl by a c~uaotization step -ize ld.
V'herl a11 llldel Value which is greater thin an updated maximum value
e~ist.s, or when an index value which is lower than an updated minimum
value exists, the index v clue which is generated by the process of
encocling is replaced using the respective threshold v alues. 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 sho`vn in Fig. 2:1 and a quantization index column
la of a block unit is input into the encoded data value control section 43.
Ho`~~ever 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 v alue/minimum value control
section 53 of the encoded data value limiting section =13. The maximum
value/minimum 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
valuelminimum 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 multiple~ng
section 49. Enlbodilnent 5 In embodiment 5, another arrangement of an error
block detection section 4 shown in embodiment 11S S110V~11. That is to say,
in embodiment 5, an example is given of an image rlecoding device v~hich
detects errors on a   6 January 2003 40 hloc)t unit ~a~hicl~ a~~e
;~'r~i~ntecl i ,a~i enco~leci hit sti~ea> e~el~ateil l~t~ )1. `?(i3 ~~icleo
com~~l~es:io~i ecoilin~~~. fillis is ~~el~fol~~l~e~1 b~~ the ~~o:itio~i of
the lest valid coefficient (a no-zero coefficient) when 5C`'311)1111' c'ill
lllli75e si~ial list of a block unit in zigzag ~C~11111111~ order 1I1 a11
1111~~'e 5lpllal 115t of a block unit in the frequency domain. Fig. 27 is a
block diagram of an image decoding device accorcling to a fifth embodiment
of the present invention. The structure of the image decoding device
according to a fifth embodiment rliffers when compared with the structure
of the image decoding device accortling to a first embodiment only in that
an error block detection section (error block detection means) is i
provided. Thus the error block detection section 4 will be described below.
In Fig. 2 i) 80 is a valid coefficient 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 pictu~.~e layer) GOB layer, macroblock layer is
performed by H. 2G3 syntax. r1s a result) the quantization index column la
of the obtailzed 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 reverse quantization processor 5. !fit 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. `?G3
syntax. The valid coefficient position storage section 80 as shown in Fib'.
25 stores a threshold value (hereafter valid coefficient threshold value)
which 



6 January 2003 41 rives a rante of frerjnem:iu: of `gin imnye si~17~31 hst
> ;~ i'1'eClllel7cV' hared can a sigml component. (colon difference
component! ltllllllli~l7(:e C0171[)pllel7 t) ;end the encoded mode lb. ~
corresponding valid coefficient. threshold value is selected and output.
based on the signal component obtained from the block number 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 e~cisting valid coefficient is
placed counted from the position of the coefficient of the linear flow
component when the block is scanned vrith 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 80 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 coef.Eicient position comparison section SI calculates ,; a
position (hereafter coef_loc) of the last v alid 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 ~~ith a valid coefncient threshold value output from the
valid coefficient position storage section 80 (step ST22). When it is found
that coef_loc is yeate.~ than the valid coefficient threshold value as a
result of the comp arison, (step ST22 "Zes"), a value "1" is output as an
error block detection signal 4a (step ST23). On the other hand, in other
cases, (step ST2? "No"), a value "U" is output as an error block detection
signal 4a (step ST?~). An actual example of the process of the valid
coefficient position   6 January 2003 conl~y~ison seclion 81 will lie
clc~~crihe~l below. Fif. 3U shows an example of a (]Val)llzat1011 111 C1C'x
COhllllll la for color difference and inter encoded mode. ~iowever the
quantization index column la shovm in Fig. 30 is considered to be decoded
into the quantization index column la shown in Fig. 31 by the influence of
an error contained in the encoded bit stream. That, is to say, in the
encoded bit stream, the situation is assumed that after an encoding
language showing the 5''' row aIld 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 quantizat.ion index column la shown in Fig. 31 analyzes this encoded
bit stream) with an error generated in the ~''' 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 zigza g order in th a qu antization in de~c
column 1 a block 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 block unit to the
reverse quantization processor 5 when the error block detection signal =la
from the valid coefficient comparison section 81 has a value of "0". The
switching section 8 outputs the duantization index column la of the block
unit to the error processor 7 when the error block detection signal .la has
a value of "1".   6 January 2003 43 Since other o~~e~~atios of the de~~ace
ai~e t)le sine ~s fhose descri)~ed with reference to embodiment 5,
adcLitional description will be omitted. .=~s shown above accorcling 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 signal column in the frequency domain. It is determined whether or
not an error is contained in a bit stream ~of data to be decoded based on
the valid coefficient ihi~eshold 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 de~~ice may be comprised as shown in Fig. 32 and adapted so that
the DCT coefficient colurnn 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 quanti~ation 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 quantization processor 5, it is input into the
valid coefficient conlpazison 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 ~ to tile reverse DCTldecoding image
generates G when the error block detection signal ~a takes a value of ``0"
and is output to the erroi processor 7 when the error block detection
signal 4a takes a value of "1". Embodiment G Embocliment G comprises
another arranbernent of the error block  



6 January 2003 44 detection sectio -! :ho~~~ -ith i~efel~e~;ce to e~;
ihocainle~~~ 5. The e1~1'Ur hlocl: clet.ection section -t 117
e111~70C11171e11t G com~erts a valid coefficient threshold value used in
the error block deteCt1U11 section .~ of e11117oC~1111211t. 5 by the
duantization step size ld all detects er>_~ors generated in an encoded bit
stream generated by H.2G3 ~-ideo compression encocling 1I1 a block unit.
Detection is pelfornled by the position of the last valid coefficient
v~-hen scanning an image signal column of a block L;nit in a zigzag
scanning older 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 accor ding to embodiment G only differs from that desclribed 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 performed accorcling to H. 2G3
syntax. ~s a result, a quantizatzon index column la of the obtained block
unit (8 pi.~cels x 8 lines) is output to the valid coefficient position
comparison section 81. Arl encoded mode lb (infra encoded modelinter
encoded mode) is output to the valid coefficient position storage section
80 and the reverse DCTldecoding image g~enel~ator G. A block number lc
which represents block position information is output to the valid
coefficient position stola ge section 80. A quanti~ation step size ld is
output to the reverse quantization processor 5 and the weighted coefficient
determination section 9. At this time, ~.vlzen image data of layer
information not matching H. 2G3 syntax is analyzed, an error syntax
detection signal le is output to the   6 January 2003 error pl~oce~~ol~ ~
to t1111 effect. The weighted coefficient delermination section J has a
corresponding table of Cj11~11t1Zalloll step size ld and weighted
coefficients lh as shov~n in Fig. 3=1. ~ weighted coefficient lh
corresponcling to a quantization step size ld used in reverse quantization
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 quant.izat.ion 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 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 quantization step size ld is greater than
or equal to 1G and less than "24") the weighted coefficient lh is
determined and output as the value "O.~J''. If the quantization step size
ld is greater than ar equal to "24") 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 tile valid coefficient position
storage section 80 and a weighted coefficient lh 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 v arid 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 1h is "1.0") are
used as values sho`n 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 roc is then compared v~`it.h a valid coe~cient threshold
value corrected by a weighted coefficient 11i. I ~~   6 January 2003 



When it. is found that coef loc is greater than the vaLicl coefficient
threshold value corrected b~~ the ~eighted 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 detection sib gal =la to the s~~~itching section 8. The
switching section 6 outputs the quantizat.ion index column 1 a of the block
unit to the reverse quantization processor 5 when the error block detection
signal =la 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 vai2ed 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
stre am. 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
errou block detection section ~. In this case, the quantization index
column la of the block unit ,I t.   6 January 2003 47 t Ollf j)tlt fl'U111
the Sl'11 f ~\ ~ltl ~ll l'S1S SeCtiGll 1 1S  LIGh 011:1f. f lie DCT
coellic:len t coluilln if of the bloc); uni~ is input into the L'alid
coefficient coln~~ari_ol section 81 after a reverse duantization process is
1)erformed in the neveuse qual:tization 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 g~eneratoi' G when the error block
detection signal 4a takes a value of "0" and is output to the error
processor i when the error block detection signal 4a takes a value of "1".
Embodiment i Embodiment r 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 i pre-sets a valid coefficient
value and, v~~ith respect to coefficients contained in image signal columns
in block units in frequency domains, replaces valid coefficients existing
in a band e~cceeding the valid coefficient 'value in zigzag scanning. order
with an invalid coefficient (a coefficient v~~ith a non-zero value). Thus
it is possible to generate an encoded bit stream which allows rapid
detection of errors in the image decodin g de~zce. 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 r only differs from that described with reference to embodiment
3 in Fig. 18 as regards the encoded data value limiting section ~3 (encoded
data value limiting means). Thus the encoded data value limiting section 43
will be described. In Fig. 3 r, 80 is a valid coefficient position storage
section and S`' 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   6
January 2003 (luminance cony onentlcolor difference componen t) an cl the
encoded nyode lb S170\\%11 1I1 Fig. 28 ~ith resj~ect t0 ellll)odllllellt 5.
~ i~eshecti~~e ~~ali`1 coefficient. threshold value is selected by the
sigwal component obtained by the block number lc and the encoded mode lb of
the block. For example, v~hen the block number lc which represents position
information of the block 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 value "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 coeiicient 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. The quantization index column la of the bloclc 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 la 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 exists at the `3"`') 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 ns
6 January 2003 49 wlue "? 1" is replaced with the wlue zero. That is to
~y~. the iode~ wlue existig~ at a ?3"' position on tl7C' rtUaI1t12at1011
lllClt'\ C011111117 la sJio~ iii Fi~~. 3rJ tapes the value zero. T11115 the
CjL1~i17t12;~t1011 llld2~ cU1t1111I1 la output by the valid coefficient
position control section b? is as shown i Fig. .10. Since other operations
of the device are the same as those described with reference to embodiment
3, additional description wlll be omitted. ~s shown above according to
embodiment r, the image encoding device has a threshold value defining the
mange of frequencies of an image signal list in the frequency domain. When
a valid coefficient exists in a band exceeding the tlueshold value in
zigzag scanning order, the value of the valid coefficient generated by the
process of encoding is replaced by the value zero. Thus it is possible to
pet~form 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 lvith the image decoding device shown with
respect to embodiment 5. Furthermore it is possible to generate an encoded
bit stream which allo~~~s generation of a decoded image with little
influence of errors contained in the encoded bit stream. In embodiment 7,
an image encoding device as shown in Fig. 3 i was described in which a
quantization bit stream column Ia of a block unit is input into an encoded
data value limiting section .~3. However the image encoding device may be
compz~ised 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 .~3. 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 82. The DCT coefficient column if of the block unit output from the
valid coefficient position control section 82 is output to the quantization
section 44. 



Embodiment 8 Emboclilllent 8 comprises another arrangement of the encoded
data value limiting section 4 8 shown with reference to embocliment r. That
is to say, In emborlilnent 8, a pre-set valid coefficient value is varied
by a   6 January 2003 50 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 exceeding the valid
coefficient value in zigzag scanoiny 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 rabid detection of errors in
the i~ilage decoding de~zce. Fig. =~2 is a block diagram of an image
encoding device according to ernbodin~ent 8 of the present invention. The
structure of the image encoding device according to embodiment 8 only
differs from that described 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 limiting section 43 will be
described below. In Fig. 42, 9 is a weighted coefficient determination
section provided in the encoded data value limiting section .~3 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 5? 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 lh as shown in Fig.
34. A weighted coefficient lh corresponding to a quantization step size ld
used in xeverse quantization processing of the block is determined using
the table. The determined weighted coeff cient lh is output to the valid
coefficient position control section 82. For example, if the quantization
step, size ld is less than "8", the weighted coefficient lh is determined
alld 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 quaotization step size ld
is breater than or equal to "1G" and less than   6 January 2003 "`?-~'~,
the weiyhiml coelfcient lh is cletPl'llll17~c1 aml output as the wlue
"U.J~'. If the cjuantizatmo step size 1c1 is greater ih;~n or ectunl to
"~-t". the weightecl coefficient. lh is cleterniined and output as the
~~alue "U.8". The valid coefficient position control section 82 calculates
a multiple of a valid coefficient threshold v alue selected and output
front 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 usinp~ 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. 



As shown above according to embodiment 8, the image encoding device has a
threshold value which shows the position of the last valid coefficient ili
zigzag scanning order. The threshold value is updated by the quantization
step size ld and when a valid coefficient exists in a band which exceeds
the updated threshold value in zigzag scannilzg order, the valid
coefficient generated by the process of encoding is replaced by a value of
zero. Thus it is possible to perform rapid detection of an error generated
in a transmission path~ay 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 vvith little influence of
errors contained in an encoded bit stream. In embocliment 3, an image
encoding device as shown in Fig. ~13 was r) t   6 January 2003 52
clescnibecl io wl~ic)~ ,a cttmotizaiion bit : loemn la of the J~loc);
L~111t is iolmt into the encoded data ~~alt~e limiting section -13.
Ho~~~ever the i~a~e e~lcodii~g~ device may be comprised as shown in Fig.
-13 anii adaptecl so that. the DCT coefficient column if of ~ block unit
mal~ be input into the encoded data value limiting section =13. In this
case, the DCT coefficient column if of the block unit output from the valid
coefficient position control section $2 is output to the quantization
section 44. ' Embodiment 9 Embodiment 9 comprises another arrangement of
the image decodir_g 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 COB. Fig. 44 is a block diagram of an image
decoding device according to a first embodiment of the present invention.
In the figure, reference numeral 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 above and are denoted by the same reference
numerals and thus additional description v~~ill be omitted. The error block
detection section (error block detection means) :~ may be comprised by the
error block detection section 4 as shom with refeuence to anv of embodiment
I, embocliment 2, embodiment 5 and embodiment G.   6 January 2003 The
operation of the invention wll be ~lecr~l.mcl below. An encoded bit strenn~
is input info :~ synm analyses section 1 amp analysis and decoding of the
image data and all layer 117f01'111at1011 sL1C17 7S picture layer) CTOB
layer, and macroblock layer is pel~'ormed by H. `?G3 syntax. 



As a result, the quantization index column la of the obtained block unit (8
pixels x 8 lines), an encoded mode (intra encoded modelinter encoded mode)
lb and a block number lc which represents block position inform at.ion 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 node 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 el~i~or processor i to
that effect. In embodiment 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. 45 is a flowchart shoring the processing
peid'ormed in the error A block column detection section 10. Firstly the
error block column detection section 10 determines whether 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 STS 1). The determination
is performed as to whether the input error block detection signal =la is
"1" (step ST42 "No", step ST=13) and only when it is determined that the
value is "1" (step ST=13 "Yes"), the error block count number is
incremented by 1 (step STS=1). Thus v~hen the error clock detection signal
=to is "0" (step ST-13 "No"), the error blocli count. number is r~; ~   6
January 2003 not incremented by steh STl-1. Neat the comparison of the
error blocl; count. number and the eternally set error determination
threshold value 10b is performed (step ST-15). :~s a result of the
compauison, v=hen the error block count. number is less than or equal to
the error determination threshold value 10b (step ST-15 ``No"), the value
"0" 1S Output t0 the switching section 8 as an error block CO1111I111
detection signal 10a (step ST~6). 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 ST=1 r). The above process
(step ST~2~step ST 4 i) is performed with respect to all blocks contained
in the GOB while referring to the GOB number lg input from the syntax
analysis section 1. VLrhen 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, v~hen the error block column
detection signal is "1", the switching section 8 outputs a quantization
index column la of the block unit to the error processor i. Since other
operations of the present embodiment are the same as those described v~=ith
reference to embodiments 1, 2, 5 and G) additional description ~=ill 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 t~zrice 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 which 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~; ~   6 January
2003 



W emhoclimeot ~J. the image clecoeliog ilevice w~~s conyusecl as showm in
Fig. -~-t. However the device may be comhrisecl a shown in Fig. -1(i and
adapted so that the DCT coefficient column if of a ulocl: cinit on which a
reverse qu antization process is l~erformecl in the reverse c~u antization
processor 5 may be input info the error blocli detection section -t.
Embodiment 10 In embodiment 10, another arrangement of the syntax
multiplexing section 49 shown in embodiment -1 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 stream as header information.
Fig. 4^r is a block diagram of an image encoding device according to a
tenth embodiment of the present invention. As shown in Fig. =t i, all
components of the image encoding device according to embodiment 10 are the
same as those components as shown iIZ embodiment =t 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 iii embodiment ~0, the weighted coefficient
lh is determined in the same way as embocliment 4 or embocliment 8 in the
weighted coefficient determination section 9 of the encoded data value
limiting section 43. The determined weighted coefficient lh is output not
only to the valid coefficient position control section 82 and the maximum
value/minimum value control section 53 but also to the s~'ntav multiplexing
r~: ~   6 January 2003 ~ectio (multi~~le~ing i~ie`~i~~) -JJ. The operation
of the syntax multiple~ino section lJ will be described helo~~~. Fig. 50 is
a block diagram of a syntax multiplexing section -19 and describes the
situation in =hick an encoding language for a weighted coefficient lh is
multiplexed by the picture layer multiplexing section. In Fig. 50, GO is a
picture layer multiplexing section) G1 is a COB layer multipleting section,
G2 is a macrobloch layer multiplexing section and G3 block data
multiplexing section. The operation of the invention will be described
below. hZultiplexing of a picture layer code (PSC) which shows the start of
picture layer information is performed by the picture layer multiplev.ng
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 v~~eighted
coefficient lh has a value of "0. 8", the value "110" is multiplexed as an
encoded language. If the weighted coefficient lh has a value of "0.9", the
value "10" is multiplexed as an encoded language. If the weighted
coefficient lh has a v alue 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 multipleted as an encoded language. The encoded bit stream
with multiplexed encocling 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 GOB layer
multiplexing section G 1. The GOB layer multiplexing section G 1
multipleles the GOB start code (GBSC) sho~ing the start of i.l5e r~r ~   



6 January 2003 GOB layer ioformatiom and the GOB Iryer lllfol'111~1t1011
;711C1 inlms Il~f~ result, into the macrohloch lsyer multilale~ing section
G`?. The macroblock la~~er multit~le~ing~ section G? multiplexes the
macroblock (IVIB) layer information in the encoded hit stream input. from
the GOB layer multiplexing section G1 and outputs the result to the block
data multiplexing section G3. In the block data multiplexing section G3,
the quantization index column la which is a t.wo climensional 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
multiplexed. 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 multiple~ng section GO and is multiplexed
by the GOB layer multipleting 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 GOB 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 Fig. 51 as described
above and is multiplexed to the encoded bit stream as weighted r~ I   fi
January 2003 coefficient inforlation. The o])el'at.1011 Of the macrobloc)t
layer multiplexing section G? and . the block dat a multiplexing section G3
is the same as that. described above with reference to Fig. 50 and thus
additional description zll be omitted. The encoded bit stream output from
the syntax multiplexing section =!~J is show for example in Fig. 54. Other
operations of the present embodiment are the same as those 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 de~zce and 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 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 seci.ion 2
shown in Fig. 48 has a maximum value table and a minimum value table such
as shown in Fif. 1?(a)~(ci) ~lnd Fif. 13(a)~(d). r~   



6 January 2003 The DCT co~i'ficic~ilt column if of the lalock uit output
from the encoded clata value control section -!3 is outt>ut to the
c~uantizaiioo section -1-1. Embodiment 11 In embodiment 11, another
arrangement of the sy~ntas an alysis section 1 shown in embodiment `Z 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 4 by an ' encoded bit stream which is
generated by the image encoding device in embocliment 10. Fig. 5G is a
block diagram 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 deuce according , to embodiment
11 is the same as those components as shov~rn in embodiment ' 2 in Fig. 1=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 valuelminimum value table
storage section 2 and a maximum value/minimum value table comparison
section 3. Otherwise as shown itl 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 embocliment 11 comprises the weighted coefficient determination section
9 removed from the error block detection section 4 of embodiment 2 as sholn
in Fig. 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 handled, as shown in Fig.
52 or Fig. 5~1) the weighted coefficient information is multiple~ced
beforehand t.o the r) ~ ~   6 January 2003 encoded bit stream acl this
encoded bit stre~3no is inl.~ui into the syta~ analysis section
(111111\'S7S means) 1. Thus it. ~s assu>ed that. the weighted coefficient
lh is input into the error block cletectiun section -1 by the s~ntax
analysis section 1. Thus a weighted coefficient determination section J
becomes redundant. That is to say, the maximum value/minimum value
comparison section 3 shown in Fig. 57 and the valid coefficient position
comparison section 81 shown in Fig. 58 perform processing using a weighted
coefficient. lh input from the synt.aY 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. 59, 71 denotes a start code
analysis section, 7 2 is a picture layer ana)ysis section, 7 3 is a G OB
layer analysis section) 7~ is a macroblock layer analysis section and r 5
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 71 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 7 2. If
the analyzed start code shows a GOB layer, the encoded bit stream is output
to the GOB layer analysis section 73. fVhen 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 72. The
analyzed encoded bit stream is output to the start code analysis section
71. ' The decoded weighted coefficient lh is output to the error block
detection section 4. 



6 January 2003 ~lmalyi~ of the GOB lp~er ~nformotion is perfowue~l m the
COP Dyer analysis section ~3 and the aoalzed encoded bit strcmo is output
to the macroblock layer aalvsis secaion i-t. W alysis of the macroblock
layer 111 f01'171at1011 1S performed in the macroblock layer analysis
section r ~ and the analyzed encoded bit stream is output to the block data
analysis section i5. The encoded mode lb contained in the analyzed
macroblock layer is output to the error block detection section :1 and the
quantization step size ld is output to the reverse quantization processor
5. The block data analysis section .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 blocl: data
information and the block number lc are output to the error block detection
section 4. ~'~~hen information is analyzed which does not match a fired
syntax in the pictur a layer analysis section i 2, the GOB layer analysis
section i 3, the macroblock layer analysis section r4 or the block data
analysis section i5, 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 ~hich analyzes multiplexed weighted coefficient information is
analyzed in the COB 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. ffhen the analyzed start code shows a picture layer) an encoded
bit stream is output to the picture layer analysis section r 2 and when
i.he analyzed start code shows a GOB layer, an encoded bit stream is output
to the GOB layer analysis section i3. c; ~   6 January 2003 The picture
ly~er analysis section ~2 aIILiJp'zeS picture layer 111f01'lllatl()11 by
the input encoded bit stream and outputs the analyzed encoded bit stream to
the start code analysis section ~ 1. The GOB layer analysis section r 3
performs analysis of the weighted coefficient and the GOB layer information
and outputs the analyzed encoded bit stream to the picture layer analysis
section 7=1. The decoded weighted coefficient lh is output to the error
block detection section -1. The operation of the macroblock layer analysis
section 7=1 and the block data analysis section i 5 is the same as
described above and additional description will be omitted. When
information is analyzed which does not match a fixed syntax in the picture
layer analysis section ~2, the GOB layer analysis section i3) the
macroblock layer analysis section 7-t or the block data analysis section i
5, an error syntax detection signal le is output to the error processor 7
to that effect. As shown above with reference to embocliment 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
Ih. 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 hatching 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 ~ may be comprised as shown in Fig. (..,
6 January 2003 5r as shown ;lbove or m;l he colllplised as shown in );ig.
5S. The 177311171L1171 \-alue I minimum value C;11)le siortl~e section `?
S110\1'l1 111 Fl~. J I l7aS a 171a~11nL1171 v;lllle table all (1 a
1I11111177 L1171 \';llLle table SLlch zs shoe=n of the error blocl:
detection section -1 in Fig. 1`?(a)~(d) and Fiy. 13(a)~(d). The DCT
coefficient column if of the block unit is output to the reverse
DCTldecoding image generator G v=hen 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 =to is `' 1". Embodiment 12 In embodiment
12, another arrangement of the syntax multiplexing section as shown ill
embodiment "r or embodiment 8 is shown. That is to say, in embodiment 12,
an example is given of an image encoding device which generates an encoded
bit stream \vhich 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
bloclt diagram of the overall structure of an image encoding de\~~ice
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 ~ or embodiment 8 in Fig. 42.
Thus similar components are designated by the same numerals and additional
description \~=i11 be omitted. The encoded data value limiting section 43
(encoded data value limiting means) in embodiment 12 may be comprised as
sho\~=n in Fig. 41 for example, from an encoded data value limiting section
43 as in embodiment 7. Otherv~=ise as shove=n in Fig. 42, it may be
comprised of the encoded data value limiting section 43 as shown i11
embodiment 8. I11 either case, in embodiment 12, the valid coefficient
position i;:;   6 January 2003 storage section 80 cootainecl in the encoded
data value liMitlclg section -13 outputs the four t.yoes of valid
coef$cient threshold 1'allle li in the valid coefficient position storage
section 80 to the S1'lltax lllllltllJlexlllg' section (multiplexing Means)
-1J in operations other than those clescriherl with respect to embodiment r
or embodiment 8. The operation of the syntax multiplexing section 4cJ
t~~ill be described belov~~. Fig. G3 is a block diagram of the structure of
a s5~ntaY 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. 



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 effective
weighted coefficient li input from the encoded data value limiting section
43 and the picture layer information are multiplexed. Fig. 64 shows the
relationship of effective weighted coefficient li and the encoded language
which corresponds to each effective weighted coeff`lcient li. Basically the
valid coefficient threshold value li (0-G3) is shown in binary display.
When the valid coefficient threshold value 1i 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. ~~'hen the valid coefficient threshold
value 1i takes v clue of "3G" (interencoded, luminance component)) "100l00"
is multiplexed as an encoding language. When the valid coefficient
threshold value li takes value of "? 1" (inter-encoded) color difference
component), "0101011" is multiplexed as an encoding language.   6 January
2003 The ul~r;3tion of the <i0B I;~yer multille~in~~~ sectimn G 1. the
macrobloch lager nltiltit~le~ing section G? and the bluc:h data
~nt~llit~le~ii~e section G3 is the same as that described ~~~th respect to
eml~ucl>lent. 10 abo~~e alld additional description will be omitteil. Fig.
G5 shows an encoded bit stream of embodiment 12 output from a syntax
multiple.ing section =t9. AS Sho1v11 117 Fig. G5, an ellcofled langu~lge
for a valid coefficient threshold value li for luminance components and
color difference components is multiplexed as valid coefficien t threshold
value information at. each inter and intra encoded mode together with
picture layer information. Other operations are the same as those described
lvith 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 i11 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
~3 uses a value from a maximum valuelminimum value table of the maximum
valuelminimum value table storage section 2 as a threshold value, the value
from the maximum valuelminimum value table may be multiplexed to the
encoded bit stream as threshold information. TaJmbodiment 13 ,~~~   6
January 2003 In emhocLiment 13, another arrangement of the syntax amilysis
section 1 shown in embodiment ~ or embodiment, G i5 sho~wo. Th ~t. is to
sav. in embocliment 13, an example is given of an image decoding device
performing analysis of valid coefficient threshold value information by an
encoded bit stream which is generated in an image encocling device
according to embodiment 12. Detection of errors contained in an encoded bit
strewn 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 additional
description will be omitted. In embodiment 13, the error block detection
section' (error block detection means) 4 may be comprised as shown in rig.
G i for example) in the same manner as the error block detection section 4
in embodiment 5 (refer to Fig. 2 ~), Otherwise it may be comprised as shown
in Fig. G8, it may be comprised as the error block detection section 4 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 structure of a syntax
analysis section 1 and shows analysis performed with respect to a
multiplexed valid coefficient threshold value information in a picture
layer. Apart from the operation of the picture layer analysis section i?)
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;  



6 January 2003 67 The picture la~~e~~ aal~~sis section ~2 ~~ei~fol~i~ls
~ii~nl~:sis of ~~alid ' coefficient threshold ~~al~~e information and
picture la~~er 111f01'll1M1017 1!1 ,~ input encoded bit. stream and outputs
the analyzed encoded bit stream to the start code analy sis section i I.
The decoded valid coefficient threshold value li is output to the error
block detection section ~. ~~%hell layer 1nf01'n1at1017 1S analyzed in the
picture layer analysis section r 2 which does not match a fined 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 GOB
layer analysis section 7 3, the macroblocl{ layer analysis section i.~ and
the block data analysis section i 5 is the same as the operation of that
described with reference to embocLin lent 11 as shown in Fig. 59. Thus
additional desclzption will be omitted. As 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 bit 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 perform rapid detection
of errors matching a fi.~ced ` ' syntax and to generate a decoded image
with little influence of error contained in the encoded bit stream.
Embodiment 14 In embodiment 1=t, another arrangement of the image encocling
device as sho~m in embodiment 3) 4, i or 8 is shown. That is to say, in
embocliment 1=1, an example is given of an image encocling device
performing encoding based on coefficient distribution limiting operation
control information and a syntax multiple~cing `section lvhich multiplexes
information (hereafter coefficient distribution limiting operation control
information) which inclicates whether an image sign al distribution is
limited ol' not in the frequency domain.   6 January 2003 68 That is to
sav. elbocLimelt. 1~ is characteri2ed in that when coefficient distribution
limiril~g~ operation control 111f01'111311011 111d1c~3teS 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 signal
distribution in the frequency domain, encoding as in the conventional
example is performed. Fig. i0 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
device 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 distribution lirniting~ operation control information. The
encoded data value limiting section (encoded data value limiting means) 43
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. Oz' it may be as that
shown in embodiment 8 with reference to Fig. =12. 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
su-itching 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 :~3. 



6 January 2003 69 The operation of the :~~ta~ mLiltihle~i~z~~ secti~> .~J
-ill be described belo~. Fig, r 1 is a bloc); diagram of the structure of a
syntax multiplexing section =19 which multiplexes coefficient distributio~l
li~i~iting opez~ation 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 G 1) the rnacroblock layer mulitplexing
section G2 and the block data multiple~ang 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. .4s shown in Fig.
r 2) the coefficient distribution limiting operation control information lj
is multiplexed together with the picture layer information. Since this
operation is the same as that described with reference to embodiment 3, ~,
7, 8 and 12) additional description will be omitted. As shown above with
reference to embodiment 1-1, since the image encocling device is adapted to
multiplex coefficient distribution limiting   6 January 2003 70 ol~er;~tioo
control infom;W o0 1,~ ~o header iot'ornlatioo. the inla~~~e clecocLin~.
device can determine. based on the coefficient cli;tuibutiuo 111711t1118
opewtion control infor111ation lj. whether or not error cletection should
be penformecl. Therefore. it is possible to perform the error detection
efficie1~t15~, thereby to generate an encoded bit stream which enables to
obtain decoded images with little influence of errors contained in the
encoded bit stream. The image encoding device in embodiment 1=1 is
comprised as shown in Fig. r 0 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 =1`? is input to 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 dot
indicate a limit on the image signal distribution in the frequency domain,
the switching section 87 outputs the DCT , coefE`icient column if of the
block unit to the quantization section 44 without passing through the
encoded data value limiting section 43. 



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. 74 is a block diagram of the
overall structure of an image decocling device accorcling to embodiment 15
of the present invention. The points of clifference in emboclilnent 15 from
the aspects of the image decorling   8 January 2003 71 cle~~ice ;cs 51~0~~1
i em)~c~clc.> is 1. 2. 3 oi~ Li ~ill 1~e rlescl~il~e~i I,el,~~. In Fi;~.
7-1. l~efei~e~~ce i~ternl 11 denotes a s~itcl~~~~~ section ;tnci l.j
cleiiote.s coefficient. Chctl'lb~ltlall limiting operation control
information. The operation of the invention v~ill be described belo~~l.
quantization index column la of a block unit output from the syntax
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) 4 when the coefficient distribution limiting operation control
information lj indicates that a - limit is applied to an image signal
distribution in the fi~equency domain. When the coefficient distribution
limiting operation control info~~n~ation 1 j does not indicate that a limit
is applied to an image signal distr ibution i a the frequency don Zain,
tile switching section 11 outputs the quantisation index column la of the
block unit to the reverse quantisation processor 5. Fig. i5 is a block
dia~am of the structure of a syntax analysis' section 1 and shows the
analysis of multiplexed .coefficient distribution limiting operation
control information lj in the picture layer. The operation of the synta~c
analysis section 1 which analyzes 1 a multiplexed coefficient distribution
limiting operation control information lj in the picture layer will be
described below. The operation of the start code analysis section i 1, the
GOB layer analysis section i3, the macroblock layer analysis section i-~
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 limiiing operation control information
lj and picture layer information is performed by an input encoded bit
stream in the picture layer analysis section i'? and an analyzed encoded
bit stream is output to the start code analysis section ~ 1. The decoded
coefficient distribution limiting operation control information lj is   6
January 2003 72 



output to the swilcl~iog section 11. When la~'er information not matching a
fi~eci s~'nta~ is analyzeu in the picture layer analysis section r 2. an
error syntax detection sigzlal le to that effect is output to the error
processor i. 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 effectiv a 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. i=1 but may be comprised as shown in Fig.
7G. In 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 condition of a
transmission pathway is monitored and control of an error block detection
section ~ is performed based on a monitoring result. Fig. i 7 is a block
diagram of an image decoding device accorcling~ to   6 January 2003
emhocliment 1G of the pre~eW im~entioo. 1 hid. ~ ; . -1 is an errr~r
I~locl; detection section (error hloc:l; detection means) whicl has :~
weighted coefficient. determinoiion section 9 as described with reference
to embodiment `? or G etc. Reference numeral 90 denotes a demodulator. 99
is a decoding section containing a syntax analysis section 1, reverse
quantization section 5, reverse DCTldecocling image generator G, error
processor r and switching section 8 as described in the above embodiments.
91 is a reception monitor (monitoring means) which is provided again in
embodiment 1G) 91a is a threshold value control signal output from the
reception monitor 91 and 92 is a transmission pathway. The operation of the
invention will be described belo~. The reception monitor 91 monitors the
level of reception based on the strength of a signal received through the
transmission pathway 92. ~'4~hen 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 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 reduces the weighted
coefficient ~ lh output from the weighted coefficient determination section
9 and the reduced weighted coefficient lh reduces the value of the maximum
valuelminimum value table or the valid coefficient threshold value, when
the error block detection section 4 is comprised as in embodiment 2 shown
in Fig. 1=1 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 1
increases l.he weighted coefficient 1h output from the  



6 January 2003 weighted coefficient determination section J and the
increased wei~htecl coefficient lh increases the value of the maxluum
wluelminimum value table or the valid coe~liciellt thresholu value, when.
for example in the salve manner as above, the error blocl; detection
section -t is comprised as in embocliment `~ ShOVVIl 111 flg. 1~ O1
elllbodllllellt G S110VV11 111 ~'lg. 33. 111 thls way, error detection
sensitivity is reduced. The demodulator 90 outputs the encoded binary digit
string) that is to say, the signal after demodulation of a received signal
is pel~'ormed. The error block detection section =1 detects error blocks
vcrith respect to quantization index columns la output from the syntax
analysis section 1 contained in the decoder 99. This method of detection
may be performed by error detection by a comparison of maximum values and
minimum values by the maximum valueslminimum value table as shown in the
error block detection section 4 in embocliment 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. Vfhen 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 coefficient 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. fVhen the threshold value control signal 91a shows that error
sensitivity is decreased, the weighted coefficient determination section 9
varies the weighted coefficient lh 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 error block detection section ~
is the same as that described with reference to embodiment 2 or G,
additional description will be omitted. As shown above with reference to
embodiment 1G, reception monitor 7-I   6 January 2003 cJl ol' the image
clecocling' clw~ice monitom the conditn o(' tl~e recotnion level in the
reception pathvray J'? and ollt])UtS a threshold value control si~'nal J l
a to the error block detection section -t in response to that level. The
error block detection section -1 m;~kes appuolriate regulation of eox~or
detection se~isiti~zt.~~ based on the input thresholii value control signal
91a. Thus when reception conclitions are good, error detection is not
performed by the error block detection section -I and ov erall stable
decoding operations can be performed. In embodiment 1G. the weighted
coefficient lh of the ~ei~hted coefficient determination section 9 is
varied by a threshold value control signal 91a using an error block
detection section -1 which has a v~eig'hted coefficient determination
section 9 as described with reference to embodiment 2 or embodiment G.
However if the threshold value when compared ~ith the maximum valuelminimum
value table storage section 2 or the valid coefFxcient position storage
section EO is varied directly by the threshold value control signal 91a, an
error block detection section .I ~~hich does not comprise a weighted
coefficient determination section 9 as in embodiment 5 may also be used.
Embodiment 1 i Embodiment 17 comprises an image decocling 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 ~ on activating the error block detection section ~ and
to ensure suppression of picture quality deterioration due to decoded
errors. The error block detection section (error block detection means) ~
in each of the above embocliments is adapted to detect errors by estimating
an error based on a steady state quality such as a ma~cimum valuelminimum
value or a valid coefficient threshold value or the like of an image signal
in a frecluency band before detecting fatal errors for video data such as
those disabling decocling in the syntax analysis step or the decoding of
incorrect ~ r~   6 January 2003 dat a. Thus. in each of the al~rn~e
embodiments. there is a possil.~ility of erroneous detection by the error
l~locl: detection section -t. 



In embodiment 1 r. the error blocl; detection section -J is onl~~ activated
when bit errors are frequently generated during reception and heightens
resistance to errors fhile allowing decoclin y operations to be performed
in an overall stable manner. That is to say, the image decoding device
according to embodiment 17 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
sigilal 4a output from the error block detection section -~ 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 de~zce 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 externally set error block detection is performed
or not. The error block detection section =1 as shown W 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 v~~ill be described below. In
the encoded bit stream, analysis and decoding of image data and layer
information such as the picture layer) GOF layer, macroblock layer is
performed by H. ?G3 syntax. As a result, the encoded mode (intra encoded
mode/ inter encoded mode) lb is output to the error block detection section
=t and the reverse   6 January 2003 DC'~T/~lecocl>g~ iia~~e e~ei~eratoi~ G.
'fhe bloc) i~i~n~he~~ lc ~~~l~ich is l~loch J.7os1t1011 117f01'111~t1017 1S
Olitpllt, to tl~e error blocl: ~leiectioi~ secl1U11 -t. The duantization
step size ld is output to the error blucl: cletecilon section l and the
reverse duantization processor 5. The picture start code lk is output to
the error detection activ ation control section 93. The quantization index
column la of the bloc) unit. output. from the syntax analysis section 1 is
input into the switching section 11. The switching section 11 outputs the
quantization index column la of the blocl: 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 salve operation in
each embodiment as described above in the error block detection section 4
and is output to the sw2tching 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 block detection signal 4a from
the error block detection section =1. Fig. 79 is a flowchart sho~ing 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) shoal ng the picture start code 11; input into the
picture unit is incremented by the value "1" (step ST5?). .r   6 January
2003 



Then xt is ~leterminecl whether this has been procPsseil with re:l>PCt to
all 1}locks containc~cl-io the picture (step ST53). ~Vheo it is found Ihat
it llaS xlUt been processed with respect to all blocks contained in the
picture (step ST53 "No"), it is determined whether an error block detection
signal -fa input to the block unit has the value "1" or not (step ST5-1).
When the value is "1'' (step ST54 `'Yes"), the count number (b11; count)
having a value showing that the input error block detection signal 4a 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 all blocks contained in the picture
(step ST53 "Yes"), it is determined whether ox' 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 e~cternally set error block detection is
performed (step STSG). ~ The above process is performed until pic count
e:cceeds the scan picture number 93b for determining whether error block
detection is performed (step STSG"No"). When the pic count e~~eeds the scan
picture number 93b (step ST53 "Yes"), the error detection activation
control section 93 outputs an error detection operation indicatioil 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 block detection, the
error detection activation control section 93 determines whether the blk
count value, that is to say, the input number of the error block detection
signal 4a showilig error block detection, has a value of zero or not (step
ST5 7). When the blk count value has a value of zero (step ST57 "Yes")) the
error detection activation control section 93 outputs information (=0)
showing that error detection operations are not performed to the switching
section 11 as an error detection operation indication signal 93a (step
ST58). 7 ~i   6 January 2003 In this wp~. sinco the swritchiny section 11
ha; an error detection operation indication signal J3a W th a value (=0)
showing that. e1'1'01' detection is not. heuforme~l, the duantization moles
column la of the block unit is output directly to the reverse ctuantization
processor 5 without: passing through the error block detection section -1.
Thereafter the error detection activation control section 93 increases the
count number (pic count) showing the number of the picture start code input
to the picture unit by a value of "1'' (step STGO) until the pic count
exceeds a unit picture number 93c (step STG1"No"). When the pic count
exceeds a unit picture number 93c (step STG1"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 i 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 STG1 "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 susp ended. In contrast, when the blc count
value in the determination in step ST5 i is determined to be a value other
than zero (step ST 57 ''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 afl.er step ST58 above, the count number (pic count)
showing the picture start code input into the picture unit i:l   6 January
2003 is incremented ly the value "1" (ste)1 STGO) until 111C CUlllll.
exceeds the unit picture lumber J,3c (step STG 1 "No"). 1~1%hen the l)ic
cc)ult. eiceeds a unit picture nullber J3c (step STG 1"Ies'"). the count
value c)f the blc count. and the p1C_COUIlt, that is to say, the
lllltlal12111~ setting process is set. to zero (step STG`?). 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 "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 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 outputs the quantization index column la to the
error block detection section ~ and the error block detection section 4
performs error block detection. That is to say) fox' example, when the scan
picture number 93b is "5" 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 a11 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 1 i , the image decoding device is adapted to
operate the error block detection section .~ appropriately in response to
the reliability of leading 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.   6 January 2003 In emboclimeot. 1 ~. the image decoding device
w~~ comprised as SlloV'll 111 Fig. i8 but may however be comprisecl as
shown in Fig. 80. In this case, the DCT coefficient column if of the block
unit which output from the synta~c analysis section I and reverse
quantizecl 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 =1 by being s~~~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 1 i, 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 ~ shown in embodiments 1, 2, 5, or G.
During normal reception operations in the image decocling device, the error
monitor ~J4 monitors bit error generation frequency in the in the
transmission pathway 92. In embodiment 18, an actual e~canlple of an error
W   6 January 2003 !110111t01' J-I is given which comprises counting the
bit numhNr ~letectecl 1y ei~roi~ detection eiicocling~ zd~led to the
i~ie~li~ packet. Fig. 82 sho~~~s a media packet. ~ media packet is defined
as a cliaital unit which, apart from video data to be decoded by the image
clecocling device of each of the above embodiments, packs various types of
media such as designated auclio data decoded in the same cycle, tent,
graphics, or still images which are formatted by the same fixed rule.
IVIPEG-2 (l~Ioving Picture Experts Group-2; ISOIIEC 13818-1) Packetized
Elementary Stream (PES), ITU-T H.263 AL-PDU may be given as an example. 



In Fig. 82, the packet header is each type of header information discussed
above such as various types of media or packet attributes. Media 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 diagram 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 96 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, the media
discrimination section 96 cliscriminates and outputs only the packet
containing the video data from the packet header. The output video data is
input into the syntat analysis section 1. The operation of the syntax
analysis section 1 is the same as that described above and thus additional
description will be omitted. Fig. 8=t is a block diagram of the error
monitor 9~ in embodiment 18.   6 January 2003 In Fig'. 8-l, cJ ~ is a Lit
error detection section and J8 is an error ~lotoction control section. The
operation of the error monitor 9-t W 11 be described belom. When a media
packet column is input. into the error monitor 9-l, firstly the bit error
detection section 9 i 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 W t.h corrected errors is returned
to the video data analysis section 9~ and the number of detected bit errors
is output. Then the error detection control section 98 totals the number of
bit errors output fiom the bit e~~ror detection section 9'l in the meclia
packet unit. It is possible to monitor the middle error generation
frectuency read From the storage meclium or the transmission dne to the
transmission pathway by monitoring the shift of bit error count values
obtained in this way. The error detection control section 98 of the
monitoring section 94 performs control so that the error block detection
section 4 is operated effectively based on the monitoring r esult. For
example, a bit err or count value representing the error monitoring result
is checked in a fired 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 deteriorated. 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 =1 and the error block detection section 4 is
activated. The error block detection section =1 is comprised in various
ways in each embodiment described above. When 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 i. .,
6 January 2003 Vl%hen the hit. error count. value in the 11111t tulle
1111E'1'Vall sloes 110l. exceed the filed threshold value. the error
detection control section OS of the error monitor cJ-1 determines that
reception conclitions are stable and outputs an error detection operation
inclicatiun signal J-la to the slVxtChlllg section 11. The q11 a11t1Zat1011
111deX CO1L11I111 la is output (hl~ectly to the TeVel~se quantization
processor 5. Thus the error blocl; detection section ~. is not activated
and error detection is not generated in the error block detection 



section ~. As stated above according to embocliment 18, the image decoding
device can operate an error block detection section 4 appropl2ately in
response to the reliability of reacling 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 pel~fonm 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 salve 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. Colltr0l for effective open
ation of the error block detection section 4 can of course obtain the salve
effect only by ON/OFF control as discussed above bLlt also by appropriate
use of a method of updating the threshold value used in the error block
detection section =1 shown in embodiment G ol.~ the error block detection
section 4 shown in embocliment 2 based on the reception conditions. Such an
e~calnple is shown in Fig. 85. Precisely, when it is determined that the
reception conclitions have deteriorated by the errol IIlOl11t01' ~-l, a
control signal ~-~ fox' 1'edLlClIlg the threshold value is Olltl)Llt.   6
January 2003 ~Vlzel ii. is detemnioecl ih,it the reception conditios ire
~oc~cl, a control si~~~al 0-t for 111C1'edS111`~' the ihl~eshulcl v~llue is
oi~ti~t~t. The el~l~or block detection section ~ varies the weighted
coefficient lh of the weighted coefficient. determination section J ( refer
to Fig. 1-1 and Fig. 33). vanes the maximum value/minimum value stored in
the maximum valueln linimum value storage section ~ 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 94b.
The resulting values are comparecl with the maximum 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 conditions are good and to perform overall 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. r~   6 January 2003 -86 CLAIMS: 1. An image
decoding dev ice 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 imzge 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, arid 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.   



6 January 2003 _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. 15 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  



6 January 2003 -ss 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 coe~cients 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 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 ?0 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 Claim 3, wherein the encoded data value 2~ 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 tlueshold value. 



6 January 2003 _ 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. I O 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 S, 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 tiequency 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 2~ 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 whicli the image
signal 



distribution in the frequency domain is limited based on threshold value
information. 30 16. An image decoding device according to Claim 1, further
comprising an analysing means which decodes and analysers threshold value
information used when limiting the   6 January 2003 -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 1, 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 1 ~ 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 sibnal 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 error block
detection means controls a threshold value when performing error block
detection based on the threshold value control signal from the monitoring
means. 2~ 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 from 30 the monitoring
means.   6 January 2003 -91  21. An image decoding device according to
Claim 1, 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 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.
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