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(57) Claim
I. A picture compressing device comprising:

blocking means for dividing picture data into piural blocks each consisting of a
pre-set number of picture data and outputting the resulting blocked picture data;

transform coding means for transform coding the blocked picture data and
outputting resulting transform coefficients:

red block detecting means for detecting the block transmitted thereto from said
blocking means as being a red block if the picture data within said block contains more
than a pre-set number of red-hued pixels:

quantization means for quantizing transform coefticients from said transform
v-ding means: and

control means for variably controlling the quantization steps of said
quantization means such that smaller quantization steps are implemented it said block is

detected as being a red-hued block by said red block detection means.
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4. A red data detection device comprising:

upper bit extracting means for extracting upper three bits of red-hued data
supplied as 8-bit bi-level data and outputting the extracted upper three bite:

threshold data outputting means for outputting, as threshold data, upper three
bits of 8-bit bi-level data that is cloc « "~ a reference value that is employed in
detecting red data and that may be div. 1 out by a power of 2, where an exponent is a
natural number; and

comparator means for comparing red-hued data from the upper bit extracting
means to threshold data from said thresnold data outputting means, said comparator
means outputting high-level red detection data indicating that the picture data is the red
data or the low level red detection data indicating that the picture data 1s not red data

when the red data is larger or smaller than the threshold data, respectively.
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TITLE OF THE INVENTION Picture Data Compression Device and

Red Data Detection Device

BACKGROUND OF THE INVENTION

This invention4re1ates to a picture data compressing device
which may be advantageously employed in an equipment handling
compressed picture data, such as a digital VTR, television
telephone system, teleconference system or a transmitter for a
telecasting station, and a red data detection device employed in
such picture data compressing apparatus.

There has hitherto been known a so-called digital VIR for
digital recording/reproduction of picture information data. The
recc . ng system of the digital VTR is arranged as shown for
exampie in Fig.13, in which audio signals are fed via an input
terminal 50 to an A/D converter 51 and picture signais are fed
via an input terminal 53 to an A/D converter 54,

The A/D converter 51 digitizes the audio signals to generate
audio data which 1is supplied to an audio recording processing
circuit 52 which then processes the audio data 1into a form
suitable for recording and transmits the processed audio data to
an error correction encoding circuit 61.

The A/D converter 54 digitizes the picture signals by, for
example, frame-based sampling, to generate component data, that
is luminance data (Y data) and two color difference data (R-Y
data and B8-Y data), and transmits the component data to a
blocking circuit 56 within a compression encoding circuit 55.

The blocking circuit 56 divides each of the Y-data, R-Y data
and the B-¥ data into blocks each consisting of a matrix of 8

vertically arrayed pixels and 8 horizontally arrayed pixels (DCT
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hlocks), these blocks being routed to a shuffling circuit 57.

The shuffling circuit 57 generates a single macro-block from
8 DCT blocks, namely 6 Y data blocks, 1 R-Y data block and 1 B-Y
data block. These 8 blocks are data located at the same location
on a picture. The shuffling circuit 57 effects pre-set
shuffling on ‘the macro-block basis and generates a single unit
from five macro—-blocks and outputs data on the unit basis. The
unit picture data is supplied to a discrete cosine transform
(DCT) circuit 58.

The DCT circuit 58 transforms the pictu, e data of each
macro-block making up the unit from data on the time scale into
that on the frequency scale, and raoutes the transform
coefficients teo a quantization circuit 59.

The gquantization circuit 59 selects such quantization
coefficients which will give a fixed data length of the unit
picture data outputted from a wvariable length encoding circuit
80 as later explained, and re—-quantizes the unit-based picture
data with the aid of these gquantization coefficients. The unit-
based picture data thus re-quantized is supplied to the variable
length encoding circuit B0.

The variable length coding circuit 60 processes the unit-
based data into fixed-length data so that the data quantity of
the picture data is not more than a pre-set guantity, and routes
the resulting fixed-~length data to the error correction coding
combining circuit 61.

The error correcticn coding cembining circuit 61 combines
the unit-based picture data having the fixed length with the

audio data supplied from the audio data recording processing
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circuit 52 to generate recording data. In addition, the error correction encoding
combining circuit 61 appends so-called parity data for error correction to the recording
data and routes the resulting signals to a recording modulation circuit 62.

The recording modulation circuit 62 modulates the recording data from the
combining operation in a pre-sef manner and routes the resulting modulated signals to a
recording head 63. The recording head 63 records the picture data obliquely on a video
tape, not shown.

By digitally recording the picture data (and audio data) in this manner,
recording/reproduction may be achieved without deteriorating the picture quality by
preventing adverse effects of the random noise or the like.

However, the above-mentioned digital VTR has a drawback that, since the
picture data are divided into plural macro-blocks and processed with DCT or re-
quantization or the like on the macro-block basis, there arises the risk of occurrence of
so-called block distortion, in which the noise 1s produced at a junction between macro-
blocks on the reproduced picture. Above all, the block distortion of a macro-block
containing a large quantity of red-hued picture data, tends to be visuaily outstanding,
and thus has been desired to be improved.

It is an object of the present invention to overcome or at Jeast substantially
ameliorate one or more of the disadvantages of the prior art.

Summary of the Invention

In a first aspect, the present invention provides a picture compressing device

comprising:

blocking means for dividing picture data into plural blocks cach consisting of a
pre-set number of picture data and outputting the resulting blocked picture data:

transform coding means for transform coding the blocked picture data and

outputting resulting transform coefficients;

IN LIBF101402 BFD
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red block detecting means for detecting the block transmitted thereto from said
blocking means as being a red block if the picture data within said block contains more
than a pre-set number of red-hued pixels;

quantization means tor quantizing transform coefficients from said ransform
coding means; and

control means for variably controlling the quantization steps of said
quantization means such that smaller quantization steps are implemented if said block is
detected as being a red-hued block by said red block detection means.

Preferably, the controlling means variably controls quantization implemented
by the quantization means so that quantization becomes finer and hence more accurate
if the block is detected as being a red-hued block by the red block detection means.

Preferably also, the controlling means variably controls the quantization step of
the quantization means quantizing red data so that the quantization step will become
finer for a macro-block consisting of a luminance data block and two color data blocks.

Desirably, controliing means performs activity-based classing for a pre-set
number of macro-blocks as a processing unit. and adaptively controls the quantization
steps of the quantization means according to classes so that such class is selected in
which the guantization step of the quantization means quantizing red-hued data is finest
if the block from the blocking means is found to be the red-hued block by the red block

detectinn means.

In a second aspect, the invention provides a red data detection device further
comprising:

upper most bit extracting means for extracting upper three bits of blue-hued
data supplied as 8-bit bi-level data and outputting the extracted upper three bits;

inverting means for inverting an upper most bit of low level blue-hued data
indicating that the picture data is the red data when said upper most bit is supplied from
said upper most bit extracting means and outputting the inverted data as a high level red

detection data and for inverting an upper most bit of high level blue-hued data

IN LIBEIO1402 BFO
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indicating that the picture data is not the red data when said upper most bit is supplied
from said upper most bit extracting means and outputting the inverted data as a low
level red detection data: and

red data detection means for outputting high-level red detection data indicating
that picture data is red data only when high level red detection data is supplied from
said comparator means at the same time as high-level red detection data is supplied
from said inverting means.

In a third aspect. the invention provides a red data detecting device
comprising:

upper bit extracting means for extracting upper three bits of red-hued data
supplied as 8-bit bi-leve} data and outputting the extracted upper three bits;

threshold data outputting means for outputting. as threshold data, upper three
bits ot 8-hits bi-level data that is closest to a reference value in detecting red data and
that may be divided out by a power of 2. where an exponent is a natural number;

comparator means for comparing red-hued data from the upper bit extracting
means to threshold data from said threshold data outpulting means, said comparator
means outputting high-level red detection data indicating that the picture data is the red
data or the low level red detection data indicating that the picture data is not red data
when the red data is larger or smaller than the threshold data, respectively;

upper most bit extracting means for extracting the upper most hit of blue hued
data supplied as 8-bit bi-level data and outputting the extracted upper most bit;

inverting means for complementing an upper most bit of low level blue-hued
data indicating that the picture data is the red data when said upper most bit is supphied
from said upper most bit extracting means, and outputting the inverted data as a high
level red detection data, and for complementing an upper most bit of high level blue-
hued data indicating that the picture data is not the red data when said upper most bit is

supplied from said upper most bit extracting means. and outputting the inverted data as

a low tevel red detection data,

[N LIREI01402Z BFD
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red data detection means for outputting high-level red detection data indicating
that picture data is red data only when high-level red detection data is supplied from
said comparator means at the same time as high-level red detection data is supplied
from said inverting means: and

a red block decision data outputting means having its count value resct for each
of pre-set units of picture data and having its count value set to a power of 2, where an
expunent is a natural number, said red block decision data outputting means counting
the high level red detection data itom the red data detection means for each of the pre-
set units of picture data and outputting red block decision data indicating that the pre-set
unit of picture data is red picture data when the count value of the red detection data
reaches the pre-set count value.

With the red data detection device according to the present invention, threshold
data outputting means output upper three bits of bi-fevel data for 160 which is an 8-bit
bi-level data that may be divided by some power of 2. where an exponent 1s a natural
number, as the threshold data, and, if the picture data is red-hued picture data, the blue-
hued color data has a value not more than 128 where 1 stands only at the upper most bit
of the 8-bit blue color data, the upper most bit extracting means extracts the upper most
bit from the 8-hit blue-hued data for outputting low-level blue-hued data indicating that
the picture data is the red hued data by extracting the upper most hit from the 8-bit

blue-hued data or outputting high level blue-hued data

N DIBEI0T402 BYD
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indicating that the picture data is not red picture data.

The present invention also provides a red data detecting
device comprising upper bit extracting means for extracting upper
three bits of red-hued data supplied ac 8-bit bi-level data and
ogutputting the extracted upper three bits, and threshold date
outputting means for outputting, as threshold data, upper three
bits of 8-bit bi-level data that is closest to a reference value
in detecting red data and that may be di.ided out by a power of
2, where an exponent is a natural number. Thc red data detecting
device also includes comparator means which is adapted for
comparing red-hued data from the upper bit extracting means tc
the threshold data from the threshold data outputting means and
for outputting high-level red detection data indicating that the
picture data is the red data or the low level red detection data
indicating that the picture data is not red data when the red
data is larger or smaller than the threshold data, respectively.
The red data detecting device additionally includes upper most
bit extracting means for extracting the upper mecst bit of blue-
hued data supplied as 8-~bit bi-level data and outputting the
extracted upper most bit, and inverting means for complementing
an upper most bit of low level blue~hued data indicating that the
picture data is the red data when the upper most bit is supplied
from the upper most bit extracting means and outputting the
complemented data as a high Jlevel red detection data, and for
complementing an upper most bit of high Tevel blue-hued data
indicating that the picture data is not the red data when the
upper most bit is supplied from the upper most bit extracting

means and outputting the 1inverted data as a low level red
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detection data. The red data detecting device finally includes
red data detection means for outputting high~level red detection
data indicating that picture data is red data only when high-
level red detection data i1s supplied from the comparator means
at the same time as high-level red detection data is supplied
from the inverting means, and a red block discrimination data
outputting means having its count value reset for each of pre-set
units of picture data and having its count value set to a power
of 2, where an exponent 1is a natural number. The red block
decision data outputting means c¢ccunts the high tevel red
detection data from the red data detection means for each of the
pre-set units of picture data and outputs red block decision data
indicating that the pre-set unit of picture data is red picture
data when the count value of the red detection data reaches the
pre~-set count value.

wWith the picture data compressing device according to the
present invention, the blccking means divides supplied picture
data into plural blocks each consisting of a pre-set number of
pixels, and rcoutes the blocked data to transform encoding means
and red biock detection means. The transform encoding means
transform encode the picture data from the blocking means on the
block basis to generate transform coefficients which are routed
to the quantization means. The quantization means re-quantize
block-based picture data supplied from the transform encoding
means. If the red block detecting means detect that the biock is
the red bBlock, the control means variably controls the
quantization step of the R-Y data in the guantization means so

that the guantization step in the quantization means will be
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finer, thereby enabling it to finely re—-quantize picture data of
the red block.

The red data detection device of the present invention
discriminates whether or not the picture data is red picture data
based upon the red hued data among the luminance data and two
color data, that is red-hued data and blue-hued data, formed from
the picture data. The upper bit extraction means extract upper
three bits of the red-hued data supplied as 8-bit bi-level data
and routes thes extracted data to comparator means. That 1s, the
upper bit extraction means extracts fifth to seventh bits from
among red-hued data supplied as the Oth te 7th bits, totalling
at 8 bits, and routes the extracted bits to the comparator means.

On the other hand, the threshold data outputting means
routes to the comparator means threshold data corresponding Lo
upper three bits from among 8-bit bi-level data which is closest
to a reference wvalue 1in detecting red data and which is
represented by some power of 2, where an exponent is a natural
number .

Specifically, a wvalue 1in the neighborhood of 170 s
desirable as a reference value in detect ng red data. The 8-bit
bi-level data that may be divided out by scme power of 2 and that
is closest Lo 170 is 160 which may be divided out by 2°. 1BO is
represented in 8 bits as "10i100000" in which 0s are arrayed next
to upper three bits.

The binarv data smaller than 160 (0 to 159) is "00000000"
to 100111117, with the upper three bits being necessarily
smaller than 101. This 1indicates that red-hued data can be

detected uonly with tie upper three bits.

-
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Thus the threshold data outputting means output only the
upper three bits, namely "101", of the 8-bit bi~level data
"10100000", to the comparator means as the above-mentioned
threshold data.

The comparator means compares the red-hued data from the
upper bit extracting means to threshold data from the threshold
data outputting means. If the red-hued data is larger than the
threshold data, the comparator means outputs high-level red
detection data indicating that the picture data is red data.
Conversely, if the red-huea data is smaller than the threshold
data, the comparator means outputs low-level red detection data
indicating that the picture data 1s nct red data.

That is, if the upper three bits of the red-hued data 1is
"101" or higher, the picture data is highly .1ikely to be red
data, so that the comparator means outputs high-leve]l red
detection data. Conversely, if the upper three bits of the red-

hued data is less than "101", the picture data i1s hardly likely

]

tc be red data, so that the comparator means outputs low-lieve]
red detection data.

If the threshold data is 175, it is necessary to compare the
threshold data for 175, that {is "“101001117, to the above-
mentioned 8-~bit red-hued data, so that 8-bit comparator means 1is
required. However, by setting the threshold data so as to be a
value that may be divided out by some power of 2, it becomes
possible to discern whether or not the picture data is red based
upon comrarison of the uwupper three bits. Thus it becomes
possible to discern the colar with a number of bits equal to the

number of bits of the supplied red-hued data less the exponent.



Thus it becomes possible to diminish the number of b ts necessary
for discrimination, thereby simplifying the hardware and lowering
the cost. In addition, sirce it is possible to detect whether
or not the picture data is red picture data, the red detection
device may be provided in, for examgple, a digital VIR 1n which
DCT proucessing and re~guantization, for example, are carried out
on the macro-block basis, so that, if the macro-bleck 1is found
to be replete with red picture data, the quantization step may
be refined Tor re-quantization, thereby alleviating the so-called
block distortion for improving the picture guality

However, if the picture data 1s determined to be red data
or nct based only on the gradation values of red-hued data, some
detection error is produced.

Consequently, with the tedh data det=ction device according
to the present invention, whether or not certain picture data is
red picture data is determined based upon blue-nhued data as well,
and the result of decision with the red-hued data 1s combined
gith the result of decisicn with the blue-~-hued data in order to
determined whether or not the picture data is red picture data.

That 1is, the red data detection device according to the
cresent invention extracts only the upper most bit of the blue-
hued data supplied as 8-bit bi-level data. The reason is that
128, for example, °“s desirable as a reference value if whether
or not the picture data is red data is to be determined with the
use of the bplue-hued data. 128 may be divided out by 2% and may
be represented with 8-bit bi-level <data as "10000000".
Consequently, in determining whether or not the picture data is

red data with the use of the biue-hued data, it suffices if it
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is determined whether the upper most bit of the blue-hued data
is "1 or "0". Thus the upper most bit extracting means extracts
and outputs only the upper most bit of he blue-hued data supplied
as the 8-bit bi-level data.

If the picture-data-is red picture data, the blue-hued data
has the gradaticn value of 128 or less. The picture data with
blue~hued data having the gradation value in excess of 128 1is not
red picture data. For this reason, if the picture data is red
picture gata, the upper most bit extraction means outputs lTow-
level data, whereas, if the picture data is not red picture data,
the upper most bit extraction means outputs high-level data.

The inverting means complement data from the upper most bit
extracting means, and transmit the complemented data as red
detection data to the red detection means. The red detection
means outputs high-ievel red detection data indicating that the
picture data is red data only when the high-level red detection
data is supplied from the comparator means and simultanecusly the
high-level red detection data is supplied from the inverting
means.

That is, the red data detection means take the picture data
as being red picture data when the red-hued data has the
gradation value in excess of 160 and the biue~hued data has the
gradation value of 128 or less, and outputs the above-mentioned
high-level red detection data.

By discriminating whether or not the picture data is red
picture data with the use of both the red-hued data and the blue-
hued data, red data detection may be achieved more accurately.

In addition, by setting the threshold value of the blue-hued data

12
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s0o as to be divisible by some powers of 2, the number of bits
required for discrimination can be diminished, for example, it
can be diminished to one if the threshold value is 128. Thus,
16 bits required for discrimination with the use of 8 bits each
of the red-hued data and the blue-hued data can now be reduced
to three bits for the red-hued data and to one bit for the blue-
hued data, thus totalling at four bits, thereby simplifying the
hardware and lowering the cost.

Next, if processing is to be made on the macro~-bliock basis,
as in the case of the above-mentioned digital VTR, 1t 1is
desirable to control the qguantization steps depending on the
number of red picture data owned by each macro-block. In this
consideration, the red data detection device counts the number
of red picture data on the basis of a pre-set processing unit,
such as a macro-block, and determines the picture data of such
pre-set processing unit to be red picture data when a number of
the red picture data inm excess of a pre-set value exists in the
processing unit.

Thus the red data detection device routes red detection data
from red data detection means detecting whether or not the
picture data is red picture data to red block discrimination data
outputting means based upon the red-hued data and the blue-hued
data as described above. The red block discrimination data
outpuiting means is a counter having the capacity of counting up
to a certain power of 2, with an exponent being a natural number,
for example, a 3~-bit counter capable of counting the numbers of
from 0 to 7. It is reset for each pre-set processing unit, for

example, for each macro~block. The red block discrimination data
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cutputting means counts the number of high-level red detection
data from the red data detection means. If a number of the high-
level red detection data not less than eight is supplied within
a time period for one macro-block, the counter outputs red block
discrimination data indicating that the macro-block is the red
macro-block.

This diminishes the numher of counter stages and enrables the
discrimination of whether or not the picture data is the red
picture block to be made on the basis of a pre-set processing
unit, such as a macro-block.

Since it 1is possible with the picture data compressing
device of the present invention to re—-quantize picture data of
red-hued blocks, the picture data of the red-hued bDlocks may be
improved in reproducibility. In addition, by re-—-guantizing the
picture data of the red-hued blocks with finer quantization steps
on detection of such red-hued blocks, the picture data of the
red—hued blocks, otherwise affecting the remaining blocks, that
is Y-data and B-Y data blocks, may be improved in
reproducibility. The result is that block distortion in the
reproduced picture of the red-hued picture data may be diminished
to contribute to the improved quality of the reproduced picture.

Since the red data detection device of the present invention
sets the threshold value for detection of whether or not the
picture data is red picture data to a value divisible by powers
of 2, as described above, the number of bits necessary for
discrimination may be diminished, thus simplifying the hardware
and lowering the cost. In addition, since the red detection data

used in determining whether or not the picture agata is the red

-~
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picture data is counted using a counter having the capacity ot counting up to a pre-set
power of 2. the number of the counter stages may be diminished, while red block
decision is enabled on the basis of a pre-set processing unit. Furthermore, it can be
detected whether or not the picture data is the red picture data, so that, by providing the
red data detection device in a digital VTR executing DCT processing or re-quantization
on the basis of a pre-set processing unit, and by refining the quantization steps for re-
quantization if it 1s found that the picture of the pre-set processing unit contains a pre-
set larger quantity of red picture data, it becomes possible to alleviate the block
distortion to contribute to the improved picture guality.
BRIEF DESCRIPTION OF THE DRAWINGS

A preferred embodiment of the invention will now be described, by way of
example only, with reference to the accompanying drawings, in which:

Fig. 1 is a schematic block diagram showing an arrangement of a picture data
ccmpressing apparatus according to the present invention.

Fig. 2 is a block diagram showing an arrangement of a red data detection
device according to the present invention.

Fig. 3 is a block diagram showing an arrangement of a digital VTR employing
the picture data compressing device shown in Figs. 1 and 2.

Fig. 4 is a diagrammatic view showing a data array of a macro-block as a
picture data processing unit in the digital VTR shown in Fig. 3.

Figs. 5a, 5b and 5c are diagrammatic views showing luminance data and two
color difference data making up the macro-block.

Fig. 6 is a chromaticity diagram for explaining the red-hued block detecting

operation of a red-hue detector provided in the

1N \LIBEIO 1402 BFD
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picture data compressing device, as formuiated by CIE.

Fig.7 is a block diagram of a quantization circuit provided
in the picture compressing device.

Fig.8 is a bilock diagram showing a modification of the
picture data compressing device according to the present
invention.

Fig.9 is a diagrammatic view showing the classing
information outputted by an activity detector in the picture data
compressing device gshown in Fig.§.

Fig.10 1is a diagrammatic view showing the classing
information ocutputted by a classing circuit in the picture data
compressing device shown in Fig.8.

Figs.11a and 11b are diagrammatic views showing region
numbers for weighting the picture information processed with DCT
by a DCT circuit in the picture data compressing device shown in
Fig.8.

Fig.12 is a diagrammatic view showing the weight for each
region of the DCT block and che quantization number (Q-number)
specified by a data quantity calculator in the picture data
compressing device shown in Fig.8.

Fig.13 is a block diagram showing a conventional digital
VTR.

DESCRIPTION QF THE PREFERRED EMBQOODIMENTS

Referring to the drawings, preferted embodiments of the
picture data compressing device and the red-hued data detection
device according to the present invention will be explained in
detail.

The picture data compressing device according to the present

-
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invention includes a blocking circuit 1, as blocking means for
dividing picture data into blocks each consisting of a pre-set
number of pixels, and a shuffling c¢ircuit 2 for shuffling the
picture data blocked by the blocking circuit 1, as shown for
example 1in Fig.1, The picture data compressing device also
includes a discrete cosine transform (DCT) circuit 3 as transform
encoding means for orthogonal transforming the shufflied picture
gata for conversion 1into data on the frequency domain and
outputting the resulting transform coefficients, a quantization
circuit 4 as gquantization means for re-quantizing the transform
coefficients, and a variable length encoding circuit 5 for
providing a fixed data word length for picture data from the
guantization circuit 4. Furthermore, the picture data
compressing device includes a red hue detector 6 for detecting
a block of picture data supplied from the shuffling circuit 2 as
being a red-hued block when it has a number of red-hued pixels
in excess of a pre-set number, and a controller 7 as controlling
means for refining the quantization steps of the quantization
circuit 4 when the blcck has been detected as being a red-hued
block by the red-hue detector 6.

The red-hue detector 6 according to the present inventjon
detects whether or not a given macro-block is a red-hued macro-
biock, from one macro-block to another, based on the R-Y data and
the B-Y data among the luminance data (Y data), red color data
(R-Y data) and the blue colcr data (B-Y data), produced from the
three color picture data. The red-hued detector is constructed
for example as shown in Fig.2.

The red-hue detector 6 has a red data extraction circuit 11
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for extracting and outputting upper three bits from the R-Y data
supplied as 8-bit bi-level data and a blue data extraction
circuit 12 for extracting and outputting only the upper most bit
from the R-Y data supplied as 8-bit bi-level data, as shown 1in
Fig.2. The red detector 6 1includes a threshold value data
outputting circuit 15 for extracting upper three bits of the 8-
bit bi—-level data which may be divided out by a power of 2 and
which 1is c¢losest to a number employed as a reference value 1in
detecting the red data, where the exponent is a natural number,
and a comparator 13 for comparing the threshoid value data with
the R-Y data from the red data extraction circuit 11. The red
detector 16 also includes an inverter for compliementing the upper
most bit of the B-Y data from the blue data extraction circuit
12, and an AND gate 14 for outputting a high-level red detection
data when the comparison output of the comparator 13 and the
output of the inverter 16 are both at a high level. Furthermore,
the red detector 6 includes a 3-bit counter 19a for counting the
high-Tevel red detection data from the AND gate 14 from 0O to 7,
and a flip-flop 18b which is reset on the macro-block basis and
which outputs a red block decision data indicating that the
current macro-block is a red macro-block when there is supplied
a carry outputted by the 3-bit counter 9a having counted 8 high-
level red detecticn data.

The above-described picture data compressing device
according to the present invention is employed as a compression
encoding circuit 10 in the recording system of the digital VTR
as shown for example In Fig.3.

The operation of the picture data compressing device
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according to the present 1invention, that 1is the compression
coding circuit 10, inclusive of the coperation of the digital VTR,
is hereinafter explained.

Referring first to Fig.3, an analog audic signal is supplied
via an input terminal 20 to an A/D converter 21, while an analog
picture signal is supplied via an input terminal 23 to an A/D
converter 24.

The A/D converter 21 formulates audio data by digitizing the
audio signals to transmit the audio data to an audio recording
processing circuit 22. The audio recording processing circuit
22 modifies the audio data into a form suitable for recording and
routes the modified data to an error correction coding combining
circuit 25.

The A/D converter 24 digitizes the picture signals by
sampling using sampling clocks havihg a pre-set frequency to
generate component data, that s luminance data (Y data) and two
celor difference data (R-Y data and B-Y data), and transmits the
component data to the compression coding circuit 10 which 1is the
picture data compressing device according to the present
invention.

The above-mentioned component data 1s supplied to he
blaocking circuit 1 via input terminal 8 of the compression coding
circuit 10 shown in Fig.t.

The blocking circuit 56 generates DCT blocks each consisting
of 64 blocks, arranged in a matrix of 8 vertically arrayed pixels
and 8 horizontally arrayed pixels, from the Y-data, R-Y data and
the B-Y data of the same region, as shown for example in Fig.4.

From the eight DCT blocks, that is six DCT biocks of the Y-data,
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shown in Fig.5a, one DCT bilock of the R-Y data, shown in Fig.5b
and one DCT block of the B-Y data, shown in Fig.5c, one macro-
block is formed and outputted. The eight DCT blocks making up
such macro~-block should be data located on the same screen
region. The picture data of thef macro-block is supplied to the
shuffling circuit 2.

The shuffling circuit 2 shuffles data on the macro-block
basis in a predetermined manner and outputs five of the thus
shuffled macro-blocks as a lump, that is a unit. The picture
data outputted on the unit basis are supplied to the DCT circuit
3 and the red detector 6. The picture data outputted on the unit
basis is supplied to the DCT circuit 3 and to the red detector
6. The DCT circuit 3 transforms the picture data (Y data, R-Y
data and B-Y data) of each DCT block of each of the five macro-~
blocks making up each unit into data on the frequency scale and
routes the transform coefficients to the quantization circuit 4.
The quantization circuit 4 re-quantizes the transform
coefficients of the Y data, R-Y data and B-Y data for compressing
the picture data and outputting the compressed picture data.

The red detector 6 has a construction as shown in Fig.2, in
which the R-Y data is supplied to a red data extraction circuit
11 and the B-Y data 1is supplied to a blue data extraction circuit
12.

In the chromaticity diagram promulgated by CIE, as shown in
Fig.8, a straight line drawn from a point of approximately 0.02
on the X-axis and approximately 0.44 on the Y-axis to a point of
approximately 0.42 on the X-axis and approximately 0.56 on the

Y-axis represents an axis of the R-Y data. On the other hand,

~
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a straight line drawn from a point of approximately 0.42 on the
X-axis and approximately 0.56 on the Y-axis to a point of
approximately 0.16 on the X-axis and 0 on the Y-axis represents
an axis of the B-VY data.

It is now supposed that the axis of the R-Y data is divided
into 256 gradations, that 1is Oth to 255th gradation, where a
point indicated by approximately 0.02 on the X-axis and
approximately 0.44 on the Y-axis ig the 0th gradation and a point
indicated by approximately 0.6 on the X-axis and approximately
0.2 on the Y-axis is the O0th gradient 1s the 255th gradation, and
that the axis of the B-Y data is divided into 258 gradations,
that 1is 0Oth to 255th gradient, where a point indicated by
approximately 0.42 on the X-axis and approximately 0.56 on the
Y-axis is the 0th gradation and a point indicated Dby
approximatetly 0.16 on the X-axis and 0 on the Y-axis is the 255th
gradation. In such case, picture data encompassed by higher than
170th gradient on the axis of the R-Y data and not more than
128th gradation on the axis of the B-Y data represents picture
data of substantially red-hued pixels.

If one~unit picture data is supplied to the red detector 6
from the shuffling circuit 2, the red detector 6 detects R-Y
data of the pixels of not Jlower than the 170th gradation from
among the R-Y data of 64 pixels making up each DCT block and
transmits the detected output to the controller 7, while also
detecting B-Y data of the pixels of not higher than the 128th
gradation from among the B-Y data of the 64 pixels .naking up each
DCT block and transmits the detected output to the controller 7.

It is noted that the 8-bit bi-level data which can be

-
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divided out by a power of 2 and which becomes closest to 170 (a
reference value to be used in detecting red data with the R-Y
data) is 160, that is 160 van be divided out by 2°  If
represented with 8 bits, 160 is "10100000", in which "0" appears
at each of the bits lower than the upper three bits. If
represented by bi-level data, 0 to 159 (numbers smaller than 160)
is "00000Q00"to "10011111", that is, the values of upper three
bits necessarily become 101 or larger. This indicates that red
data can be detected from the upper three bits of the 8-bit R-Y
data.

Thus the red data extraction circuit 11 of the red detector
8 extracts the upper three bits, namely the fifth to seventh
bits, from among the 8-bit R-Y data, namely 0th To 7th bits, and
routes these upper three bits to the comparator 13.

On the other hand, the threshold data ocutputting circuit 15
routes the upper three bits "101" of the 8-bit bi-level data
"10100000", which is equal to 160, to the comparator 13, as
threshold data.

The comparator 13 compares the 3-bit R-Y data from the red
data extraction circuit 11 to the 3-bit threshold data from the
threshold data outputting circuit 15. If the R-¥ data is Jlarger
than the threshold data, the comparator 13 outputs high level
red detection data indicating that the picture data is red data
to an AND gate 14. Conversely, if the R-Y data is lesser than
the threshold data, the comparator 13 outputs low level red
detection data indicating that the picture data is not red data
to the AND gate 14,

That is, if the upper three bits of the R-Y data is not less

-



than "101", the picture data is highly likely to be red in hue,
sc that the comparator 13 outputs high-level red detection data
to the AND gate 14, Conversely, if the upper three bits of the
R-Y data is less than "101", the picture data is not ‘ikely to
be red in hue, so that the comparator 13 outputs JTow-level red
detection data to the AND gate 14,

It is not'd that the 8-bit bi-level data which can be
divided out by a power of 2 and which becomes closest to 128 (a
reference value to be used in detecting red data with the B-Y
data) s 128, that is 128 can be divided out by 27, If
represented with 8 bits, 128 1is "10000000", in which "0" appears
at each of +the bits lower than the upper most bit. This
indicates that red data can be detected ounly from the upper most
one bit.

Thus the blue data extracting circuit 12 extracts only the
upper most bit from the B-Y data supplied as the 8-bit bi-level
data, and transmits the extracted upper most bit to the inverter
186.

When the picture data is the red picture data, the 8B-Y data
has the gradation lower than 128. That 1is, the picture data
having the B-Y data having the gradation not lower than 128 is
not red data. Consequently, if the picture data is the red
picture data, the blue data extraction circuit 12 outputs a low-
level data and, if otherwise, the blue data extraction circuit
12 outputs a high-level data.

The inverter complements the upper most bit of the B-Y data
from the blue data extraction circuit 12 and routes the

complemented data as red detection data to the AND gate 14,
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The AND gate 14 outputs high-level red detection data
indicating that the picture data is red only when the high-level
red detection data is supplied from the comparartcer 13 and the
high-level red detection data is supplied from the inverter 16,

That is, the AND gate 14 takes the picture data as being red
data when the R-Y data has the gradation in excess of 160 and the
B~Y data has the gradation of not more than 128, and outputs the
high-level red detection data. The red detection data 1is
supplied to the 3-bit counter 1%a.

If the threshold data has the gradat{on of 175, it 1is
necessary to compare the threshold data "10100111" for 175 and
the 8-bit R-Y data, so that an 8-bit comparator 1is required.
However, by using the threshold data that can be divided out by
some power of 2, whether or not the picture data is red data can
be determined based upon the comparison of the upper three bits.
That is, 1t becomes possible to make a decision with the number
of bits equal to the number of bits of the suppligd R-Y data less
the exponent. On the other hand, by setting tb2: threshold vaiue
of the B-Y data to 128 which can bhe divided out by some power of
2, the number of bits reguired for such decision may be reduced
to one.

It is thus seen that, while 16 bits are required for the
above decision with the use of 8 bits each for the R-Y data and
the B-Y data, it is only necessary with the present red detector
6 to use four bits, that is 3 bits for the R-Y data and one bit
for the B-Y data.

Thus it becomes possible to reduce the number of bits

necessary for the above decision, thus simplifying the hardware

«
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for reducing the cost.

The 3-bit counter 19a is reset with “he reset pulse supplied
from the 1nput terminal 7 on the macro-plock basi1s, thus counting
the number of high-level red detection data supplied from the AND
gate 14 from 0 to 7. When the counted number of <he high-level
red detection data 1s egual to 7, the counter 18a routes a carry
to the flip-flop 18b.

Similarly to the 3-bit counter 18a, the flip~-flop 18b 1is
reset on the macro-block basis with a reset pulse supplied from
the input terminal 17. Thus the flip-flop 18b outputs a high-
Tevel red block decision data indicating that the macro-bliock is
the red macro-block when the carry is supplied thereto since then
eight or more red picture data exist 1in the macre-bleck.
However, the flip-flocp 19b cutputs a low-level red blocs ascisicn

data indicating that the macro-block is not the red macro-block

ot

when the carry is not supplied thereto since then there are no

Y
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eight or more red picture data present in the macro-iLiock.
two red block decision data are routed via an cuip.” term ril
18 to the controller 7 shown in Fig.?1.

By providing the counter for the power o- 2, wnere 1ine
exponent is a natwral number, 1t becomes possible "o -egu_.e L"e
number of stages of the counter., Besides, by givi~3 a <sc-=s"¢n
that the macro~block 1s the red macro blook whe~ a2 gre ~ai
counter value is reached, the decisicn on whelrer

data is red picture data can be gilven on *he macrc-& ..~ £2° S.

when fed with the high-level red b gcck ce& = - Czla
indicating that the macro-block i3 trz red wmacrc-£ "C«, Lhe
controller 7 routes con%rol data indicat "3 -3t tre ~a.rC-U uTk
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is the red macro-block to the quantization circuit 4. The
controller 7 detects the levels of the Y-data, R-Y data and B-Y
data in order to determine the quantization steps of these data
in the quantization circuit 4, and routes control data for
controlling the quéntization steps to the quantization circuit
4. If 20 or more of the 64 pixels have the level equal to the
170th gradation or more on the axis of the R-Y data and the level
equal to the 128th gradation or less on the axis of the B-Y data,
the controlier determines the block to be a red-hced DCT block,
and routes control data indicating that the block is the red-hued
block to the guantization circuit 4.

The quantization circuit 4 is cenfigured as shown in Fig. 7,
in which the above-mentioned picture data is transmitted via an
input terminal 30 to a quantizer 32, while the abdve-mentioned
control data is supplied via an input terminal 31 to a classing
circuit 33.

The classing circuit 33 selects, "“~“sed upon the above-
mentioned control data, a guantization table for quantizing the
Y-data, R-Y data and the B-Y data, from among first to fourth
guantization tables (Q-tables), having the gquantization steps
which become progressively rougher, and routes a corresponding
selection data to a data quantity calculator 34. If fed with the
control datz indicating that the block is the red-hued DCT biock,
the classing circuit selects that quantization table having a
quantization step finer by one stage for the DCT block of the R-Y
data, and routes the corresponding selection data to the data
guantity calculator 34.

In order for fixed length picture data to be outputted on

~
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the unit basis by the variable length encoding circuit 5 as later
explained, the data qguantity calculator 34 calculates an optimum
one of quantization numbers 1in the quantization tables as
indicated by the above-mentioned selection data, and routes the
quantization coefficients to the guantizer 32. If the block s
found to be the red-hued DCT block, the data quantitity calculator
34 calculates one of guantization numbers of the quantization
tables of the finer stage which 1is optimum for finer re-
quantization of the R-Y data. The calculator 34 also caiculates
such quantization coefficient which, by quantizing the Y data and
the B-~Y data more roughly substantially in inverse proportion to
the refined gquantization step for the R-Y data, will give a Tixed
data length of the one-unit picture data ocutputted from the
variable length <c¢oding circuit 5. These quantization
coefficients ére routed to the quantizer 32.

The quantizer 32 re-quantizes the Y-data, R-Y data and the
B-Y data, based upon the quantization coefficients for respective
deta supplied frcm the data quantity calculator 34, for
compressing picture data. The compressed data is suppiied via
an output terminal 35 to the variable length encoding circuit 5.
shown in Fig.1.

With the above-described picture compression device of the
present inventicn, i1f a given DCT block is found to be a red-hued
DCT block, the quantizer 32 causes the R-Y data to be quantized
at a finer qguantization step. This is effective in 1improving
reproducibiiity of the R-Y data in the reproduced picture and
alieviating biock distortion thereby improving the gquality of the

reproduced picture.
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The variable 1length encoding circuit 5 fixes the data
quantity cof the component data generated from the Y-data, R-Y
data and the B-Y data so that the data length per unit will be
constant, and routes the resulting fixed 1length data via an
output terminal 9 to an error correction coding combining circuit
25, shown 1in Fig.3. The error correction coding combining
circuit 25 combines the component data having the fixed length
on the unit basis with audio data from the audio recording
processing circuit 22 to generate recording data. To these
recording data is appended parity data for error correction and
the resulting data is supplied to a recording modulating circuit
26. The recording modulating circuit 26 modulates the picture
data gene-ated by the combining operation in a pre-set manner and
routes the modulated picture data to the recording head 27. This
results in bias recording of the picture data on the video tape
by the recording head 27.

The picture compression device according to the present
invention is configured as shown Tor example in Fig.8. The
picture compressicn device shown in Fig.8 1is improved over the
picture compressing device shown 1in Fig.1 and comprises a
shuffling circuit 52 for shuffling macro-block based picture data
generated by the bilocking circuit 51, a DCT circuit 53 fed with
shuffled data from the shuffling circuit 52, a motion detector
54 and a red detector 55.

The blocking circuit 51 processes the input picture data by
generating DCT blocks, each consisting of 64 pixels arranged 1in
a matrix of 8 vertically arrayed pixels by 8 horizontally arrayed

pixels, from the luminance data Y, R-Y data Pp and B-Y data PB in

28



the same picture location. Thus the blocking circuit 51
generates one macro-block from six Y-data DCT blocks, one R-Y
data DCT block and one B-Y data DCT block, and outputs the thus
formed macro~block. The shuffling circuit 52 shuffles the
picture data supplied from the blocking circuit 51 on the macro-
block basis in a pre-set manner and outputs five shuffled macro-
blocks as a lTump (unit).

The DCT circuit 53 processes picture data devéid of motion
with discrete cosine transform (DCT), with the 8x8 pixel DCT
block as a processing unit, based upon the results of detection
by the motion detection unit 54, while processing the moving
picture data with discrete cosine transform of sum data or
difference data between fields, with the 2x8x4 pixel DCT block
as a processing unit, based upon the results of detection by the
motion detection unit 54.

The red detector 55 counts the number of pixels of picture
data of the DCT block, consisting of 8x8 = 64 pixels, which are
comprised in a range of not less than 160th gradation on the axis
of the R-Y data Py and of less than 128th gradation on the axis
of the B-Y data Pg, and detects the DCT block having the count
value of 11 or more as a red block.

The picture compression device also comprises a classing
circuit 56 fed with a detection ocutput of the red detector 55,
an activity detector 57 fed with an output of the DCT circuit 53,
a data quantity detector 58 and a gquantization circuit 59.

The activity detector 57 detects the maximum value of the
AC coefficient of the DCT transform coefficients of picture data,

supplied as an output of the DCT circuit 53 as the dinformation
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indicating the picture activity, and transmits the classing
information data 0 to 3 to the data quantity detector 58,
responsive to the maximum value, as shown for example in Fig.3.

The classing circuit 56 transmits, based upon the classing
information data O:to 3 from the activity detector 57 and a
detection output of the red detector 55, the classing information
data 0 to 3 shown in Fig.10 to the data quantity detector 58.

That 1is, the classing circuit 56 1is responsive to the
classing information data 0 to 3 from the activity detector 57
to supply to the data quantity detector 58 the first to fourth
classing information data 0 to 3 having the progressively rough
degree of quantization for the luminance data Y, R-Y data P, and
B-Y data Pg. Besides, the classing circuit 56 transmits to the
data quantity detector 58 the classing information 0 designating
the finest quantization for guantizing the DCT block of the R-Y
data Py of the red-hued DCT block designated by the detection
outputl of the red detector 55.

The data quantity detector 58 calculates, based upon the
classing information data 0 to 3 supplied from the classing
circuit 56, the optimum quantization coefficient for each of the
luminance data Y, R-Y data PR and B-Y data PB from among the
quantizatien coefficients (Q-Nos) in the guantization tables, in
order for fixed length picture data to be supplied on the unit
basis from the variable length coding circuit 60 fed with an
output of the quantization circuit 59. These quantization
coefficients are supplied to the quantization circuit 59.

The 8x8 pixel DCT block for the picture data devoid of the

motion, DCTed by the DCT circuit 53, and the 2x8x4 pixel DCT

30
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block for the moving picture data, similarly DCTed by the DCT
circuit 53, are each divided into eight areas indicated by area
numbers 0 te 7 1n terms of the AC coefficients. The data
quantity detector 58 designates the quantization coefficients (Q-
Nos) 0O to 15 for eéch of the classing information data 0 to 3
and specifies weights 1 to 32 for the eight areas, as shown 1in
Fig.12. The weights 1 to 32 for the areas Indicate the divisors
for the input picture data. Fir example, the weight 2 itndicates
that quantization is to be made with weighting equal to 1/2 for
the input picture data.

By re-quantizing only R-Y data Pa with finer steps on
detecting red-hued blocks, as in the picture compressing device
of the present embodiment, it becomes possible to improve
reproducibility of the picture data of the red blocks affecting
remaining blocks of the luminance data Y or the B-Y data Py.

Although the DCT circuit 3 is employed as transform coding
means in the above-described embodiments, it may be replaced by
other transform ¢oding meanc, such as an Adamar transform
circuit, discrete sine transform circuit, K-L transform c¢ircuit
or a slant transform circuit. ©On the other hand, the DCT block
formed by 8x8 = 64 pixel data and the R-Y data represented by 256
gradations, expressed with 8 bits, are given only by way of
iliustration and hence may be modified within the scope of the

present invention.
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The claims defining the invention are as follows:

1. A picture compressing device comprising:

blocking means for dividing picture data into plural blocks each consisting of a
pre-set number of picture data and outputting the resulting blocked picture data;

transform coding means for transform coding the blocked picture data and

outputting resulting transform coefficients;

red block detecting means for detecting the block transmitted thereto from said
blocking means as being a red block if the picture data within said block contains more

than a pre-set number of red-hued pixels;

quantization means for quantizing transform coefficients from said transform
coding means; and

control means for variably controlling the quantization steps of said
quantization means such that smaller quantization steps are implemented if said block is

detected as being a red-hued block by said red block detection means.

2. A picture compressing device as claimed in claim 1 wherein said
controlling means variably controls the quantization step of said quantization means
quantizing red data so that the quantization step will become finer for a macro-block

consisting of a luminance data block and two color data blocks.

3. A picture compressing device as claimed in claim 2 wherein said
controlling means performs activity-based classing for a pre-set number of macro-
blocks as a processing unit, said controlling unit adaptively controlling the quantizing
steps of the quantization means according to classes so that such class is selected in
which the quantization step of the quantization means quantizing red-hued data is finest

if the block from the blocking means is found to be the red-hued block by said red

block detection rmeans.

IN (LIBEJQ7402 8FD
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4. A red data detection device comprising:

upper bit extracting means for extracting upper three bits of red-hued data
supplied as 8-bit bi-level data and outputting the extracted upper three bits;

threshold data outputting means for outputting, as threshold data, upper three
bits of 8-bit bi-level data that is closest to a refercnce value that is employed in
detecting red data and that may be divided out by a power of 2, where an exponent is a
natural number,; and

comparator means for comparing red-hued data from the upper bit extracting
means to threshold data from said threshold data outputting means, said comparator
means outputting high-level red detection data indicating that the picture data is the red
data or the low level red detection data indicating that the picture data is not red data

when the red data 1s larger or smaller than the threshold data, respectively.

3. A red data detection device as claimed in claim 4 further comprising:

upper most bit extracting means for extracting upper three bits of blue-hued
data supplied as 8-bit bi-level data and outputting the extracted upper three bits;

inverting means for inverting an upper most bit of low level blue-hued data
indicating that the picture data is the red data when said upper most bit is supplied from
said upper most bit extracting means and outputting the inverted data as a high level red
detection data and for inverting an upper most bit of high level blue-hued data
indicating that the picture data is not the red data when said upper most bit is supplied

from said upper most bit extracting means and outputting the inverted data as a low

level red detection data; and

red data detection means for outputting high-levei red detection data indicating
that picture data is red data only when high level red detection data s supplied from

said comparator means at the same time as high-level red detection data is supplied

from said inverting means.

INALIBE}O1202:8FD



6. A red dala detection device as claimed in claim 5 wherein said
threshold data outputting means output upper three bits of bi-level data for 160, which
is an 8-bit bi-level data that may be divided by said power of 2, where an exponent is a

natural number, as said threshold data, and wherein, if said picture data is red-hued

5
picture data, the blue-hued color data has a value not more than 128 where 1 stands
only at the upper most bit of the 8-bit blue color data, said upper most bit extracting
means extracts the upper most bit from the 8-bit blue-hued data for outputting low-level
blue-hued data indicating that the picture data is the red hued data by extracting the

10 upper most bit from the 8-bit blue hued data, or outputting high level blue-hued data
indicating that the picture data is not red picture data.

7. A red data detection device comprising:
upper bit extracting means for extracting upper three bits of red-hued data
15 supplied as 8-bit bi-level data and outputting the extracted upper three bits:
oo threshold data outputting means for outputting, as threshold data, upper three
5.:"; bits of 8-bits bi-level data that is closest to a reference value in detecting red data and
::::f: that may be divided out by a power of 2, where an exponent is a natural number;
':' ;"":" comparator means for comparing red-hued data from the upper bit extracting
P e 20  means to threshold data from said threshold data outputting means, said comparator
se, meaas outputting high-level red detection data indicating that the picture data is the red
P Cese
; L. data or the low level red detection data indicating that the picture data is not red data
:';! when the red data is larger or smaller than the threshold data, respectively:
?::‘E upper most bit extracting means for extracting the upper most bit of blue-hued
:;:: : 25 data supplied as 8-bit bi-level data and outputting the extracted upper most bit;
o inverting means for complementing an upper most bit of low level blue-hued
data indicating that the picture data is the red data when said upper most bit is supplied
L from said upper most bit extracting means, and outputting the inverted data as a high
IO
{: T TN
fo 3 Wy,
WV O
IN \L{BEIC1402:8F0
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level red detection data, and for complementing an upper most bit of high leve] blue-
hued data indicating that the picture data is not the red data when said upper most bit is
supplied from said upper most bit extracting means, and outputting the inverted data as

a low level red detection data,

red data detection means for outputting high-level red detection data indicating

o

that picture data is red data only when high-level red detection data is supplied from

said comparator means at the same time as high-level red detection data is supplied

from said inverting means; and

a red block decision data outputting means having its count value reset for each

10 of pre-set units of picture data and having its count value set Lo a power of 2, where an
exponent is a natural number, said red block decision data outputting means counting
the high level red detection data from the red data detection means for each of the pre-
set units of picture data and outputting red block decision data indicating that the pre-set

unit of picture data is red picture data when the count value of the red detection data

15 reaches the pre-set count value.

R 8. A picture compressing device substantially as herein described with
.': reference to any one of the embodiments of the invention shown in the accompanying
'- drawings.
PR
o, et 20
E.'““ 9. A red data detection device substantially as herein described with
.o, reference to any one of the embodiments of the invention shown in the accompanying
.:'. drawings.
:::::: DATED this Twenty-cighth Day of October 1997
08 25 Sony Corporation
:E:‘.E Patent Attorneys for the Applicant
SPRUSON & FERGUSON
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Picture Data Compression Device and Red Data Detection Device
ABSTRACT
A picture data compressing device in which picture data is divided
by a blocking circuit (1) into plural blocks each consisting of a pre-set
number of pixels and shuffled by a shuffling circuit (2), with the
blocked and shuffled data being transformed by a OCT circuit (3) into

data on the frequency domain and re-quantized by a quantization circuit
A red detector (6) decides whether
If

(4) for compressing the picture data.
or not a block from the shuffling circuit (2) is the red-based block.
the i1ed detector (6) finds the block to be a red-based block, a
controller (7) controls the quantization <circuit (4> so that the
quantization step of the quantization circuit (4) will become finer. The
picture data of the red-based block susceptible to block distortion may

be quantized with a finer quantization step for improving reproducibility

and alleviating block distortion.

Figure 1

3736F/CMS
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