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(57) Abréegée/Abstract:
A picture data compressing device Includes blocking, shuffling, DCT, quantization, variable length coding circuits, as well as a red

block detector and a controller. The picture data are divided in blocks containing a pre-set number of pixels. The red block detector
performs block-by-block processing by comparing the red-hued data and the blue-hued data with preselected red and blue
threshold values for identifying blocks of data with red-hued pixels. The controller adjusts the quantization step size according to
pre-established classes such that a finer quantization step I1s used when a red block Is detected. By reducing the number of the red
blocks, the block distortion Is decreased and the picture quality i1Is improved. ldentification of the red picture data based on
examining both red-hued and blue-hued data increases the detection accuracy. If the red and blue threshold values are selected as
a multiple of some power of 2, the number of bits necessary for accurately identifying a red block Is reduced, while the
block-by-block processing requires less counter stages, thus simplifying the hardware and lowering the cost.
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ABSTRACT

A picture data compressing device includes blocking, shuffling, DCT,
quantization, variable length coding circuits, as well as a red block detector and a
controller. The picture data are divided in blocks containing a pre-set number of pixels.
The red block detector performs block-by-block processing by comparing the red-hued
data and the blue-hued data with preselected red and biue threshold values for
identifying blocks of data with red-hued pixels. The controller adjusts the quantization
step size according to pre-established classes such that a finer quantization step is
used when a red block is detected. By reducing the number of the red blocks, the block
distortion is decreased and the picture quality is improved. ldentification of the red
picture data based on examining both red-hued and blue-hued data increases the
detection accuracy. If the red and blue threshold values are selected as a multiple of
some power of 2, the number of bits necessary for accurately identifying a red block is
reduced, while the block-by-block processing requires less counter stages, thus

simplifying the hardware and lowering the cost.
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Red Data Detector For Picture Data Compression Device

FIELD OF THE INVENTION

This invention relates 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 1in

such picture data compressing apparatus.
BACKGROQUND OF THE TINVENTION

There has hitherto been known a so-called digital VTR for
digital recording/reproduction of picture informatioh data. The
recording system of the digital VTR is | arranged as shown for
examp1eain F1g.13, in which audio signals are fed via an input
terminal 50 to an A/D converter 51 and picture signals are fed
via an input terminal 53 to an A/D converter 54.

The A/D converter 51 digitize§ the audi1o signals to generate
audio data which is supplied to an audio recording processing
circuit- 52 which then processes the audio data into 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 signé]s 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 B-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-Y data into blocks each consisting of a matrix of 8.

vertically arrayed pixels and 8 horizontally arrayed pixels (DCT
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”Mb1ocks), 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-VY
data block. These B}b]OCkS are data located at the same location
on a picture. Thé- ‘shuffling circuit 57 effects pre-set
shuffling on the macro-block bééis and generates a single unit
from five macro¥b1ocks and outputs data on the unit basis. The
unit piéture da{ta s supplied to a discrete cosine transform
(DCT) circuit 58. ' .

.'Thel' DCT fcﬁrcui‘t' 58 transforms the p‘ioture data of each
'macro b]ock mdk1ng up the unit from data on the time scale into

that 'Oh' the frequenoy scale, and foutes the transform
;coefficients o a‘quantiiation circuit 59.

The qﬁantization circuit 59 selects such quantization
co'effw'lents which will gwe a fixed data 1ength of the umt
p1ctufe data outputted from a variable 1ength encod1ng c1rcu1t
60 as later exp1a1ned and re—-quantizes the un1t-based p1cture
data with the aid of these quantization coeff101ents The unit-
 based'p1cture data thus re- quant1zed is supplied to the var1ab1é
1ength encod1ng'c1rcu1t 60.

The variab]e 1ength codinq circuit 60 processes the unit-—
pbased data 1nto f1xed 1ength data so that the data quantity of'
ﬁhe p1cture data 1s not more than a pre-set quantity, and routes
the resu1t1hg f1xed 1ength data to the error correction coding
,comb1n1ng ¢1rpu1t 61. ‘

‘ ‘The errof cbfféctiOn coding oombihing circuit 61 combwnes
the umt ~-based p1cture data havmg the fixed length with the

audio data supplied from the audio data recording processing

q
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'ﬂcircuit 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 82.

The recording.moduTation circuilt 62 modulates the recording
data'from the combining operation in a pre-set manner ahd routes
the resulting modulated signals to a recording head 63. The
recording'head 63 records the picture data obliquely on a video
tapé, not showh.

-By“digita11y recording the picture data (and audio data) in
th'is lmanner, fecording/ reproduction may be achieved without
deteriorating the picturé quality by preventing adverse effects
of the random noise or the 1ike.

| However,.1ﬂwa above-mentioned digital VTR has a Qrawback
that, sinCe the pictdre data are divided int plurail macro~b1ocks'
and processed with DCT or re-quantization or the 1like on thé
macro-block basis, there arises the risk of occurrenoe of so-
called block dis'tortion,ﬁ.in which the noise 1is produced at a
junction between macro-blocks on the reproduced picture. Above
a11; the block distortion of a macro-block containing a large
.quantity 'qf red~hued picture data,' tends to be visually

outstanding, and thus has been desired to be improved.

summary of’the;inventiqn

In vieW'df the aboveudéscribed problem of the prior art, it
is anquect'of-thé present invention to'provide a picture data
’compressing apparatus.in which the block distortion containing
a large quantity of ﬁhe red—hued picture data s diminished to

contribute to improvement in the picture quality.
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red data detection device in which the number of bits required
in determining whether or not the picture data is red-hued may
be reduced for simp]ifying the hardware.

The present in;ention provides a picture compressing device
including blocking means for dividing picture data into plura]l
blocks each 'consisting of a pre-set number of blocks and
outputt‘ing the resulting blocked picture data, and transform
encoding means for transform encoding picture data from the
b]ock‘ing means "on the block basis and outputting resulting
traﬂnsform' coefficients. - The picture compressing device also
Tncludes red. block detecting means for detecting the block
~transmitted thereto from the b]ocking means as being a red block
if the block has more than a pre—-set number of picture data df
redéhued pixels, and quantization means for quantizing transform
coefficients from the tran'sform coding means. The picture
compressing device additionally idncludes control means for
variably controlling the quantization steps of the quantization

means if the block is detectéd as being a red-hued block by the

red block detectiOn means.

With the picture data compressing device according to the“
'present invention, the_contro}]ing means variably controls the
quaniizatidn step of the quantization means so that the
quantizatioh step will becomé finer if the block is detected as

beihg a red-hued block by the red block detection means.

With the picture data compressing device according to the
pfesent invention, the cdntrb]ling means variably controls the

quantization'step of the quantization means quantizing red data

v
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"T"":"'so that the quantization step will become finer for a macro-block
consisting of a luminance data block and two color data blocks.

With the picture data compressing device according to the
present, invention,”‘controﬂ1'ng means performs act.ivity—-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
| se]ected in which the quantization step of the quantization
means quahtizing red-hued data 1is finest if the block from the
b]obking means '1"5 found to be the red-hued block by the red block
detection means.

Th’é present invention also provides a 'red data detecting

device including upper bit extracting means for extracting upper

three bits of red*hUed data Squ1ied as 8-bit bi-level data and
outputting the extracted upper three bits, threshold date
dutputting means for outputting, as threshold data, upper three
bits of 8-bit bi-level data that 15 closest to a reference value
employed in detecting red data and that may be divided out by a
power of .2 wh'er"e an eXpo'nent is a natural 'number and comparator
means for compar1ng red-hued data from the upper bit extracting
.means to thresho]d data from the thresho]d data outputt1 ng . meansh
The comparator_ means outputs high-level red deteotion data
'ind'icati.ng thatt .the picture data is the red data'or the Tow level
Eed.detectipn'data;indicatahg that the picture data 1is not red.
data when thefred data is 1arger or sma11er than the thfesho]d
,data; respéctive1y.

The .p'resent invention also provides a red data detecting

device including upper most bit extracting means for extracting

.
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“‘upper three bits of blue-hued data supplied as 8-bit bi-leve)

data and outputting the extracted upper three bits, and inverting
means for inverting an upper most bi_i: of low level blue~hued data
indicating that the;picture data 1s the red data when the upper
most b1t 1is Suppﬁea fkom the upper most bit extracting means and
outputting the 1nverted data as a high level red detection data
and for inverting an upper most bit of high level blue-hued data
1ndi¢aﬁing that the picture data is not the red data when the

upper most bit is supplied from the upper most bit extracting

meané' and outpUtting the 1inverted data as a Tow 1level red

' detectiohrdata; The red data detecting deice also includes red

data detection means for outputting high—~level red detection data

1nd1cat1ng that picture data 1s red data only when high—-level red

.detectncmldata.1s supp11ed from the comparator means at the same

time as high-level red detection data 1s Supphed from the
inverting'méans‘ ‘

' ‘With th'e red"data d'etection device acc'ording to the present
invention, threého]d data outputting means output upper three
bits of bi-level data for 160 which 18 an é—bit bi-level data
that may be.divided'by|some power of 2, where an exponent 1is a
natura1 number; as the threshold data, and, if the picture data
is'redwhuéd pfcture'déta the b]ue hued color data has a value

not more than 128 where 1 stands only at the upper most bit of

the‘8—bit b?ue co]Or data, the upper most bit extracting means

extraCts the'ubper moét bit from the 8-bit blue-hued data for

outputt1ng 1 ow— 1eve1 b1ue hued data 1nd1cat1ng that the picture
data 1s the red hued data by extract1ng the upper most bit from

the 8-b1t b]ue“hued data or outputt1ng high level blue-hued data

L |
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“indicating that the picture data is not red picture daté.
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 as 8-bit bi-level data and
outputting the ext}acfed 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 réference value
in detecting red data and that may, be divided out by a power of
'2,.where an exponent is a natural number. The red data detecting
dev;ice also 1ncludes c’c.Jmparator means which 1s adapted for
comparing redéhued data from the upper bit extracting means to
the threshold data ffom the threshold data outputting means and
for Qutputting high—-level red detection data indicating that the
pic_:ture'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, respective]y;
The red data-detect{ng device additionally includes upper most
bit extracting‘megns for extracting the upper most bit of blue-
hued data supb]ied as 8---\.b1"t bi-level data and outputting the
eXtracted upper most bit, and inverting meané for comp1ement1ng
an upper most thtyF1cmf1eve1 biue-hued data indicating that the
}picture data is the red data when the upper most bit is supplied
f.rom the upper most bit extracting means and outputtihg the
comp1emented data as a high'Teve1 red detection data, and for
_cOmp1emeht'ing an upper mo_é.t bit of high level blue-hued data |
1'nd1'cat1‘ng that the picture data is not the red data when the
upper most bit 1is suppiied from the upper most bit extracting

means and outputting the 1inverted data as a Jlow Tlevel 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 is supplied from the comparator means
at the same time a§ hﬁgh-]eve] red detection data is supplied
from the 1inverting 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 counts the high level red
detection data from the red data detection means for each of the
- pre-set units of piCturé 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.

With the picture data compressing device according to the
present invention, the blocking means divides supplied picture
data into p1ura1'b1ocks eaCh consisting of a pre-set number of
pixe]s, and routes the blocked data to transform encoding means
and red block detection means. The transform encoding meéns
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
b]ockwbased:picturé data subp]ied from the transform encoding
means. if The ked block detecting means detect that the block is
the red block, the control means variably controls the
quantization step of the R-Y data in the quantization means SO

that the quantization step in “the quantization means will be

L
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finer, thereby enabling 1t to finely re—-quantize picture data of
the red block.

The red data detection device of the present 1invention
discriminates whether or not the picture data is red picture data
based upon the redshued'data_among the ltuminance data and two
color data, that is red-hued data and blue-hued data, formed from
the pieture data. The upper bit extraction means extract upper

three bits of the red-hued data supplied as 8-bit bi-level data

‘and routes the extracted data to comparator means. That is, the

upper bit extraction meane extracts fifth to seventh bits from
among.red%hued data supp]ied as the O0th to /th bits, tota111ng
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 to

upper three bwts from among 8-bit bi-level data which 1s closest

'tQ' a reference value ‘in detecting red data and which s

represented py eome_power ef 2, where an expenent 1S a natura1
number}' '

Specifically, a value 1in the ‘peighborhood of 170 1is
desirab1e as ereferenceva1ue in detecting red data. The 8-bit
bieTeve1 data that may be divided out by some power of 2 and that
s closest to 170 is 160 which may be divided out by'25. 160 1is
repreeented m 8 bits as "10100000 in which Os are arraved next
to upper three b1ts

',The b1nary.data smajTer than 160 (0 to 155) ie "000000009
to :-"100111“11",' 'With'.the upper three. bits being necessarily
sm‘aﬂer than ~101'.' This 1indicates that red-hued data caan' be

detected only with the upper three bits.

*
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upper 1lhree bits, namely "101", of the 8-bit bi-level data
"10100000", to the comparator means as the above-mentioned
threshold data.

The comparato}; méans compares the red-hued data from the
upper bit extracting means to threshold data from the threshold
data outputtihg means. If the red-hued data is larger than the
-thresho]d data, the comparator means o'utp'uts high-level red
'deftect‘ion data 1'nd1'.cat1'ng that the picture data 1is red data.
Converse1y,‘if.the red—-hued data is smaller than the threshold
.?daté,.the'comparétbr meahs outputs low-level red detection data
1ndicating that the picture data is not red data.

‘That 1s, if the upper three bits of the red-hued data is
'"101" or higher, thepiéture data 1s highly 1likely to be red
data, so that The comparator‘ means outputs high—-level red
deteqtion data. ConverSeTy, 1f the upper three bits of the'redw
thd datéiis less than "101", the picture data is hardly 1ikely
t6 be red data, so that the Comparator means outputs low-leve]
red detection data.

_If’the thresho]d data is 175, it is necessary to compare the
threSho1d data for: 1'}5,' that 1s "10100111", to the above-
"ment’ioned 8-b1t red-—hued- data, so that 8-bit comparator meahs s
required.' HoweVér, by setting the threshold data so as to-bé é
\)a1ue that ,Ernay, be ;d'iv‘ided dut by some power of 2, it becomes
'bossibiewtOdiscern whether or not the picture data is red based
up'dn. 'oomparison of the upper three bits. Thus 1t becomes
.pQSSTb1e-to discern ﬁhe ¢01or with a number of bits equal to the

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

10
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“Thus it becomes possible to diminish the number of bits necessary
for discrimination, thereby simplifying the hardware and lowering
the cost. in addition, since it is possible to detect whether
or not the picture data is red picture data, the red detection
device may be prov{aed‘in? for example, a digital VTR in which
DCT processing and re—quantization, for example, are carried out
on the macro-block basis, so that, if the macro-block is found
to be'rep1ete with red picture data, the quantization step may

be refined for re-—duant'i'zat'ion, thereby alleviating the so—-called

~block distortion for improving the picture quality
However,lifthé picture data is determined to be red data
or not based only on the gradation values of red-hued data, some
detection.error 1S produced,
 Conséquent1y, with the rd data detection device according
to the present invention,'whether or not certain picture data is
red picture data is determmed based upon blue-hued data as we]]
and the result of decision with the red—hued data is comb1ned

=W1th the resu]t of decision W1th the b1ue hued data in order to

That 1is, the red data detection device according to the
present invenﬁion extracts only the upper most bit of the blue-
hued data'supp1ied'as 8-bit bi-level data. The reason is that
128, for example, is désirable as a reference value if whether
or not the p1cture data 13 red data is to be determined W1th the
.Qse of the blue- hued data 128 may be divided out by 24 and may
be represented w1th 8~bit bi-level data as "10000000",
Consequently, in'determining whether or not the'picture data is

_red'data with the use of the blue-hued Qata, 1t suffices if it

¢
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ﬁﬁﬁs 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 suppliied
as the 8-bi1t bi-level data.

If the pioturé‘data is red picture data, the blue-hued data
has the gradation value of 128 or less. The picture data with
b]ue~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 data, the upper most bit extraction means outputs low-
level d&;ta', whereas, if the picture data is not red picture data,
the:uppef most b1t extraction means outputs high—-level data.

The inverting means complement data from the upper most bit
extracting means, and .transmit the compiemented data as red
detection data to‘the red detection means. The red detection
meané outputs high~1éve1 red detection data indicating that the
picture data is red data only when the high-level red detection
data is supphed from the comparator means and s1mu1taneous1y the
h1gh 1eve1 red detection data is supplied from the inverting
means. ‘

That 1s, the red data detection means take the picture data
as bein'g red picture data when the red-hued data has the
gradat1on value 1n excess of 160 and the blue-hued data has the
gradat1on va]ue of 128 of less, and outputs the above-~mentioned
highélevé1'ked detection data.

By.disérimfnaﬁing whether or not the picture data ﬁs red
p1cture data W'lth the use of both the red-hued data and the b1ue-—
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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"*T-';;;'éo as to be divisible by some powers of 2, the number of bits
required for discrimination can be diminished, for example, it
cén be diminished to one if the threshold value 1is 128. Thus,
16 bits required for.discrimination with the use of 8 bits each
of the red-hued dafa and the blue-hued data can now be reduced
to three bits for the red-hued data and to one bit for the blue-—
huéd data, thus totalling at four bits, thereby simplifying the
hardware-and 1owering the cost.

- Next, if processing 1s to be made on the macro-block basis,
aé ',in' the case of the above-mentioned digital VTR, 1t s
desinrab'le'to control the quantization steps depending on the
nUmber.of red picture'data 6wned by each macro—b]bck. In this
consideration, the red data detection device counts the number
of red picture déta on the basis of a pre-set processing unit,

. . .

such as a macro-block, and determines the picture data of such

procéssing unit.

‘ Thus the réd data detection device routes red detection data
from red data detection means detecting whether or not the
, p'i_cturé data is red;picture data to red block discrimination data
outpptting means'based_upon the red-hued data and the blue-hued
data as- described above. The red block discrimination data
oUtputting méanslis'a countéf having the capacity of counting up
to a certain bower of 2, with an exponent being a natural number,
for examb]e, a‘smbit counter capable of counting the numbers of
‘froh O'toif. It 1s reset for each pre-set prooessing unit, for

exampTe, for each'macr‘o-b1ock.- The red block discrimination data

13
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Wﬂéutputting 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 oneé- macro-block, the counter outputs red block
discrimination daté~ﬁhdicating that the macro-block is the red
macro-block. .

This diminishes the number of counter étages and enables the
di_sc'r_iminatjon of whether or not the picture data is the red
p‘icture block to be made on tlhe basis of a pre-set processing
unit;-such as a macro-block.

Since it 1is possible with the picture data compressing
devfcé of the pfeseht invention to re-—quantize picture data of
red-hued blocks, the picture data of the red-hued blocks may be
improved 1n reproducibiTity.° In addition, by re-quantizing the
picture data of't‘he ‘red‘--h'ued blocks with finer quantization steps
on detection'of such red-hued blocks, the pictuke data of the
red—hued'bTocks; otherwise aftfecting the remaining blocks, that
is Y-data and B-Y déta blocks, may be 'improved ih
reprqducilbiﬁty. 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 dgta det\ection device of the present 1"nven't1'on
sets' the threshold value for ' détection. of whether or not the
pﬁctUre data 1is red'picture.data fo a value divisible by powers

- of 2;, .-as described above; the number of bits necessary ‘for

| discriminétioﬁ may be diminished, thus simplifying the hardware
and lowering the cost. 1In addition, since the red detection data

used 1in detérminfng whether or not the picture data is the red

14
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picture data is counted using a counter having the capacity of

counting up to a pre-set power of 2, the number of the counter
stages may be diminished, while red block decision 18 enabled on
the basis of a pre-set processing unit. Furthermore, it can be
detected whether or.‘no't‘ the picture data is the red picture data,
sO that, by providing the red data detection device 1N a digital
VTR executing DCT processing or re-quantization on the basis of
a pre—-s'et processing um’t, and by refining the quantization steps

for re~quantization if it is 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 quality.

BRIEF DESCRIPTION QF THE DRAWINGS

F1g.1 1is a'schematic block diagram showing an arrangement

of a picture data compressing apparatus according to the present

invention.,

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

Fig.3 is a block diagram showing an arrangement of a digital
VIR employing the picture daﬂta compressing device shown in Figs. ]
and 2.
. Fig.4 1is a diagrammatic view showiﬁg a data array of a
macro—-b)ock as a picture data processing unit in the digital VTR
shown in-~Fig.3.

 .F1gs.5a S5b and Sc.are diagrammatic views showing luminance

data and two color difference data making up the macro- b1ock

F1g.6 is a chromat1c1ty diagram for explaining the red-hued

btock detecting operation of a red-hue detector provided 1n the
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wypicture data compressing device, as formulated by CIE.

Fi1g.7 is'a btock diagram of a quantization circuit provided
1n the picture compressing device.

F1g.8 1is a block diagram showing a modification of the
picture data comb}essing device according to the present
invention.

Fig.9 s a diagrammatic view showing the classing
information outputted by an activity detector in the picture data
compreSsing dé?ice shown 1in Fig.8.

Fig.10 1is a diagrammatic view showing the classing
informatfon outputted by a classing circuit in the picture data
compreSSing'device shown in Fig.8.

| Figs.11a and 11b are diagrammatic views showing region
numberé for weighting the picture information processed with DCT

by a DCT circuit in the picture data compressing device shown 1in

\.

Fig.8.

Fig.12 1S a diagrammatic view showing the weight for each
region of the DCT block and the quantization number (Q-number)
specified by a data quantity calculator 1in the picture data
- compressing devicé.shown.in Fig.é.

F1g.13 is a block diagram showing a conventional digital

VTR.

Ay - P visde——

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to the drawings, preferred embodiments of +the
picture data compréssing device and the red-hued data detection

device accordihg.to the present invention will be explained in
detail.
The picture data compressing device according to the present

o
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“Invention includes a blocking circuit 1, as plocking means for
dividing picture data into blocks each consisting of a pre-set
number of pixels, and a shuffling circuit 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.

-encoding means for orthogona1 transforming the shuff?ed picture
dat'a for conversion into data on the frequency domain and
'outputting the fesu1ting transform coefficients, a quantization
circuit'4xas.quantizatibn means for re—quantizing the transform
o coefficl.ie'nt‘s, and‘ a variable 1engt-h encoding circuit 5 for
providing a fixed data word length for picture data from the
quantization .circuit 4. Furthermore, the picture data
compressihg device 'includes a red hue detector 6 for detecting
a b]ock of bictufeldata supplied from the shuffling circuit 2 as
being a red-hued block when it has a number of red-hued pixels
in éxcess of a pre-set number, and a controller 7 as controlling
meahs for refining the quantization steps of the quantization

circuit 4 when the block has been detected as being a red-hued

‘block by the red-hue detector 6.

The red—hue detectdr 6 according to the pfesent invention
deﬁects'whethér or not a given macro-block is a red—hued macro-
block, from one maékoﬂb‘lock-to another, based on the R-Y data and
the B-Y data among the luminance data (Y data), red color data
(R4Ydaté) énd-thé b]ue'coTor data'(B—Y data), produced from the
thrée.co1or picture data. The red-hued detector is constructed

for examp1e as shown in Fig.?2.

The réd-—-‘hue'detector 6 has a red data extraction circuit 11

17
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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

ol

circuit 12 for extracting and outputting only the upper most bit
from tﬁe R-Y data supplied as 8-bijt bi-leve] data, as shown 1in
F“ig.z. The red dﬁdete'c‘tor 6 includes a threshold value data
outputting circuit 15 for eXxtracting upper three bits of the 8-
bit bi-level data which may be divided out by a power of 2 and
which 1is closest to a number employed as a reference value 1in
detecting the red data, where the exponent is a natural number,
and é Cqmparator 13 for comparing the threshold value data with
the.RéY data from the.red data extraction circuit 11. The red
detector 16 also inc]udes an inverter for complementing the upper
most b1t of the B~Y'data from the blue data extraction circuit
12, and an AND gate 14 for outputting a'high—leve1 red detection
data‘when .th.e comparison output of the comparator 13 and the
output of the inverter 16 afe both at a high level. Furthermore,
the fed detector 6 inc1udes a 3—bi1t counter 19a for counting the
high-level red detection data from the AND gate 14 from 0 to 7,
and a flip-flop 19b which is reset on the macro-block basis and
which outputs a red block decision data ind‘icating that the
current macro-block is a red macro-block when there is supplied
a carry outputted by the 3-bit counter 9a having chnted 8 high-
level red detection data. ~

‘ The above-—deécribed :picture data compressing device
according to the presént 1nQention 1s employed as a compression
encoding éircuit 10 1n the recording system of the digital VTR

as snown for example in Fig.3.

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

Referring fi rs;t--to F1g.3, an analog audio signal is supplied
via an input termin.;a] '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 di1gitizing 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
routeé the modified data to an er'ror correction coding combining
circuit 25.

The A/D cohverter 24 digitizes the picture signals by
~sampling using sampling clocks having a pre—-set frequency to
generate component data, that ié luminance data (Y data) and two
color difference daﬁa (RfY data and B-Y data), and transmits the
component data to the compression coding circuit 10 which is the

picture data compressing device according to the present

invention.

The above~mentioned component data- 1is supplied to he
b“locking..circu.itW via input terminal 8 of the compréssion coding
circuit 10 shown in Fig.1.

The b‘Tdcking circuit 56 generates DCT blocks each consisting
of 64 b]ocks,.arranged in a matrix of 8 vei;tica11y arraved pixe"ls
and 8 horizontally arrayed pixe1s, from the Ywdata, 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 blocks of the Y-data,

19

)



2131420

shown 1n Fig.5a, one DCT block of the R-Y data, shown in Fig.5b
and one DCT block of the B-Y data, shown 1in Fig.5c, one macro-
block is formed and outputted. The ei1ght DCT blocks making up
such macro-block should be data located on the same screen
region. The pictufé data Of the 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 +hus
sthf]ed'macro~b1ocks as a lump, that is a unit. The picture
data outputted on the unit basis are supplied to the DCT circuit
3 and-tlhe red deteétor 6. The picture data outputted on the unit
basis 1is supp1ied 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-
b]ocké making up each unit into data on the frequency scale and
routes the transform cogfficients ﬁo the quantization circuit 4.
The quantization circuit 4 ré-quantizes the transform
coefficients of the Y data, R-Y data and B-Y data for compressin_g
the picture daté 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 déta extraction circuit
11 and the B-Y data is supplied to a blue data extraction ciroﬁit
12.

'Ih the chromaticity diagram promulgated by CIE, as shown in
| Eig;s, a stkaight 1ine drawn‘from a point of‘approximateTy 0.02
. on the X-axis and approximately 0.44 on the Y-axis to a point of
approximate1y 0.42 on thé X-axis and approximately 0.56 on the

Y=-ax1s represents an axis of the R-Y data. On the other hand,

20
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ﬁé straight line drawn from a point of approximately 0.42 on the
X—-ax1s and approximately 0.56 on the Y-axis to a point of
approximately 0.16 on the X-axis and O on the Y—-axis represents
~an axis of the B-Y data.

It 1s now suppssed_that the axis of the R~Y data is divided
into 256 gradations, that 1is Oth to 255th gradation, where a
- point 1ndicated by approximateﬁy 0.02 on the X-axis and
' épproximately 0.44 on the Y-axis is the O0th gradation and a point
1ndicated by approximateiy 0.6 on the X-axis and approximately
0.2 on. the Y—~axis is the 0Oth gradieni 1s the 255th gradation, and
 that the akis of the B~Y data is divided into 256 gradations,
that 1is Oth to 255th .g'radient, where a point indicated by
approximate1y‘0.42'bn the X-axis ahd approximately 0.56 on the
Y-axis is the O0th gradation and a point indicated by
approximate1y 0.16 on the X-axis and O on the Y—axis is the 255th
gradation. In such oas’e, picture data encompassed by higher than
170tlh- gr'adien'l: on .'the axis of the R-Y data and not more than
128th Qradatidn on the ax1s of the B-Y data'represents picturé
data'of\substant1a11y redmhued pixels.

If oné“unit picture data is supplied to the red detector 6
from the shuffling circuit 2, the red deﬁector 6 detects R-Y
data of the pixels of not lower than the 170th gradation from
among the R-Y data of 64 pi)(’éTS making up each DCT block and
transmits the detected output to the controller 7, while also
detectihg B-Y dataIOf the pixels of not higher than the 128th
grada’tion from among the':B-Y data of the 64 pixels making up each
DCT b1ock and transmits the detected output to the controller 7.

It 1s noted that the 8-bit bi-level data which can be

2 1



<131420

m ey
« gy ~

. . i‘\“
. - ..

. u‘r :

.- + 5t

- «r

“"divided out by a power of 2 and which becomes closest to 170 (a
reference value to be used 1in detecting red data with the R-Y
data) 1s 160, that 1is 160 can be divided out by 29, 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 "00000000"to “10011111", that is, the values of upper three

o bits-necessar11y become 101 or larger. This indicates that red

V.dThuS therad.data eXtraction circuit 11 of the red detector
6  e?x'tratl:ts the. Upper' three bits, namely the fifth to seventh
fbitsf from among the 8—-bit R-Y data, namely Oth to 7th bits, and
'routes these upper three bits to the comparator 13.

On the other hand, the threshold data outputting circuit 15
routes the upper three b1ts "101" of tHe 8-bit bi-level data
"10100000" which 1is equa1 to 160, to the comparator 13, as
thresho]d'data. o '

The comparator 13 compares the 3-bit R-Y data from the red
| _data'axtraction.circuit 11 to the 3-bit threshold data from the

L'thresho1d data outputt1ng circuit 15. If the R-Y data is larger
| than the thresho1d data, the comparator 13 outputs high leve]
.red detect1on data-1nd1cat1ng that the picture data is red data
to an AND gate'14.i Cthetsé]y, it the R-Y data 1s lesser than
the thresho1d data | tha ‘ oomparator' 13 outputs low level red

detect10n data 1nd1cat1ng that the picture data is not red data
to the AND gate 14,
- That is, if thejupper three bits of the R-Y data is not less

.
-
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““than “101", the picture data is Nighly 1likely to be red in hue,

so that the comparator 13 outputs high-level red detection data
to the AND gate 14. Conversely, 1if the upper three bits of the
R-Y data 1is less than "101", the picture data is not 11kely to
be red in hue, so fﬁat Lhe comparator 13 outputs low-level red
detection daté to the AND gate 14. ’

It "is: noted that the 8-—b1’t. bi-level data which can be
divided out by a power of 2 and which becomes closest to 128 (a
Eeferenoé value to be used 1n detecting red data with the B-Y

data) is 128, that is 128 can be divided out by 29, If

represented with 8 bits, 128 is "10000000", in which "0" appears

~at e.ach of the bits 1lower than the upper most bit. This

indicates that red data can be detected only 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 tq the inverter
16.

' When the p'ictur'e‘ data 1s the red piCtur.e data, the B-Y data
has the gradation lower than 128. That is, the picture data
having the B-Y data having the gradation not lower than 128 is
not. red data‘. Co‘nsequent‘ly, 1T the picture data is the red
picture data, the blue data extraction‘Circuit 12 outputs a 10Q~.
level data and,.if-étherwise, the blue data éxtraction circuit
12'dutputsa highf]eve1 déta.

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

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-leve]
red detection data is supplied from the comparartor 13 and the
high-level red detegtion data is supplied from the inverter 16.

That 1s, the AI.\iD 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 oqtputs the
high.*-]eve'l red detection data. The red detection data is
supplied to the 3-bit counter 19a.

If 'the threshold data has the gradati'bn of 175, 1t is
necessary to compare the threshold data “10100111" for 175 and
the 8-bit R-Y data, so that' an 8-bi1t comparator is 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 bésed upon the comparison of the upper three bits.
That is, it becomes bossib]e tq make a decision with the number
of bits equal to the number of bits of the supplied R-Y data less
the.exponent. On the other hand, by setting the threshold value
of the B-Y\data to 128 which can be divided out by SOme power of

2, the number of bits required for such decision may be reduced

- to one.

It 1s 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 1t becomes possible to reduce the number of bits

necessary for the above decision, thus'simp11fy1ng the hardware

24
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“$%or reducing the cost.

The 3-bit counter 19a is reset with the reset pulse supplied
from the input terminal 7 on the macro-block basis, thus counting
the number of high-level red detection data supplied from the AND
gate 14 from 0 to 71 When the counted number of the high—-leve]
redbdetection data 1i1s equal to 7, the counter 19a routes a carry
to the flip-flop 19b.

Simi]ér]y‘to the 3~bft couhter 18a, the flip-flop 19b is

- reset on*the macro-block basis with a reset pulse supplied from
the'input terminal 17. Thus the flip-flop 19b cutputs a high-
'Weve1.red'b1o¢k dec%sion data indicating that the macro-block is
the red ‘macr‘.o-—-b1ock when thé carry 1s supplied thereto since then

~eight ‘o.r more red picture data exist in the macro-block.
'Howeve.r, .the f1ip—-flop 19b outputs a low—level red block decision
data indicating that the macro-block 1is not the red macro-block
when ?he'carry is not supplied thereto since then there are not
eight Or more red p.icture data present in the macro-block. These
two. red block decisiOn data are routed via an output terminaj
1é‘to the controller 7 shown 1in Fig.1.

By prov*iding th‘e counter for the power of 2, where the
ekponent 1S é nétura1 number, it becomes possible to reduce the
number of stages of the,counter. Besides, by giving a decision
that the macf‘o~b1ock is the red macrq—-b]ock when a pre-set
counter_v@]Ue 18 reached, the décision on whether or not the
'data is.red picture data”cén be given on the mécro-b]ock basis.

.iWhen .fed,vwhﬂwlthe  high~1evei red block decision data
indicating thlat" the ‘ médro-b]ock is the red macro-block, the

controller 7 routes control data indicating that the macro-block

.
-
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“1s 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 1n order to determine the quantization steps of these data
in the quantization. circuit 4, and routes control data for
controlliing the qugﬁtization 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

edua1 to.the_128thgradation or less on the axis Of the B-Y data,

"' the-contrq]1gr'detérmines the block to be a red-hued DCT block,
and r."o'uteSQ.con‘tr'o'l data indicating that theb]ock is the red-hued
 bJock tothe quantization circuit 4.

The duahtiZation ciréuit 4 1s configured as shown in Fig.7,
in which thepabove~mentionédp1Cture data is transmitted via an
1nput termina] Gooto d quantizér 32, while the above-mentioned
cohtro1 data is éUpp1ied via an input terminal 31 to a c1assing
d{rcuit 33. '

~The c]assing circuit 33 selects, based upon the above-

'ment1oned.contro1 data a quantization table for quantizing the

- Y-data, R-Y data and the B-Y 'data, from among first to fourth
quantization tables (Qetab1es), having the quantization steps
thdh.become pkogressive]y rougher, and routeé a corresponding

- se'lectwn data to a data quant1ty oa]cu]ator 34. If fed with the

' contro] data 1nd1cat1ng'that the block'mstﬁmzred hued DCT block,
the c1ass1ng c1rcu1t se]ects that quantization table having a

. qu.ant1zat,1on step 'flnerf by one stage for the DCT block of the R-Y
data, and rOUte the correspond1ng se1ect1on data to the data

quant1ty ca]cu]ator 34

In order for fixed length picture data to be outputted on
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'f.;';':?':'.t':he unit basis by the variable length encoding circuit 5 as later
explained, the data quantity calculator 34 calculates an optimum
one of quantization numbers 1in the quantization tables as
‘indicated by the above-mentioned selection data, and routes the
gquantization coeffféiénts to the quantizer 32. If the block is
found to be the red-hued DCT block, the data quantity calculator
34 ca-]ciu1ates one of quantization numbers of the quantization
tables of the finer stage which 1is optimum for finer re-
quantization ofthe R-Y data. The caiou'lator 34 also calculates
such guantizat'ion; coefficient which, by quantizing the Y data and
the B-Y data' more rough]y\substantiaﬂy 1N inverse proportion to
the r'efined qu'ant‘iz'ation step for the R-Y data, will give a.f'ixed
data 1e‘ngth of the one-unit picture data outputted from the
vabiabw length coding .circuit 5. These quantization
coefficients are routed to the quantizer 32.

The quantizer 32 re—quantizés the Y-data, R-Y data and the
B-Y data, based upon the QUantization coefficients for reépective |
data supplied 'from‘thedata quantity calculator 34, for
compressing picture‘data. Thé compressed data 1is supplied via
an output termina1 35 to the variable length encoding circuit 5.
~shown 1in Fig.1.

With the above-described picture compression device of the
preéent invention, if a 'given DCT block 1s found to be a red-hued
J DCT b1ock, the quantizer 32 Causes the R-Y data to be quantized

at ‘a finer quantization step. This is effective in improving
reprddudibijity of the'R—Y data 1n the reproduced picture and

alleviating block distortion thereby impraoving the quality of the

reproduced picture.
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The variable 1length encoding circuit 5 fixes the data
quantity of 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 length data via an
output terminal 9 tc; an error correction coding combining circuit
29, shown 1in Fig.3. The error correction coding combining
circuit 25 combines the component data having the fixed length
dn 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 supb]*ied tb a'recc)rding modulating circuit
26. The réCording.modu1ating circuit 26 modulates the picture
data generated by the combining operation 1N a pre-set manner and
rbufe's the mo.dulated picture data Lo the recording head 27. This
reéu1ts in bias'recording of the picture data on the video tape
by the recording head 27. I

' Thé 'picture compkession device according to the present
invention is configured as shown for example in Fig.8. The
picture oompreésion device shown in F19.8 is improved over the
p'icture. compressing device shown 1in Fig.t and .comprises a
shuff’ﬁng circuit 52 fo'r'" shuffh‘ng macro-block based picture data
 generated by the blocking circuit 51, a DCT circuit 53 fed with

‘shuff1ed data from thé'shuff1ing circuit 52, a motion detector

'54'and atred detector 55. .

w ‘The blocking circuit 51 processes the input picture data by

'generating DCT b]ocks, each cqnsisting of 64 pixels arranged 1in
g"mat.rix of 8 vertically arrayed pixels by 8 horizontally arraved

pixels, from the luminance data Y, R-Y data Pp and B-Y data Pg 1n

I R EEE RN Y I Y R N R T T T U T 1 T o,
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“gthe 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 supp1{§d'from the blocking circuit 51 on the macro-
block basis in a pre-set manner and outputs five shuffled macro-

blocks as a Tump (unit).

The DCT circuit 53 processes picture data dev&id of motion
with discrete cosine tfansform '(DCT), with the 8x8 pixel DCT
block as a'processing unit, pased upon the results of detection
'by'the motion detectioh-unit 54, while proceséing the moving
p“icture' data '.with di.screte cosine transform of sum data or
difference data.between fields, with the 2x8x4 pixel DCT block
as a proceséing 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, consistihg of 8x8 = 64 pixels, which are
comprised\i‘n a fange of not Tess than 160th gradation on the axis
df“ the R-Y data Pp and of less than 128th gradation on the aXis
of the B-Y data P, and detects the DCT block having the count

value of 11 or more as a red b]ock,

Thé picture compression device also comprises a classing
circuit 56 fed with a detection oUtput of the red detector 55,
an activity detector 57 fed with an output of the DCT circuit 53,
a'datavquantity.defector58 and a quantization circuit 59.

The acthity.detectOr 07 detects the maximum value of the
AC c_oéffi_c‘ient of the DCT transform coe“r‘fi‘cients of picture da't:.a,

supplied as an output of the DCT circuit 53 as the information

29
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-f?indicat“ing 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

That 1s, the classing circuit 56 1is responsive to the

. c1assing information data 0 to 3 from the activity detector 57

tb SUppnyto,the data quantity detector 58 the first~to fourth

o]asSing‘TnformatiOn data 0 to 3 having the progressive1y rough

degree of qUantization for the luminance data Y, R-Y data Pp and

B-Y data Pg.. Besides, the classing circuit 56 transmits to the

'data'quahtity'detector 08 the classing information O designating

"the finest quaﬁtfzation for quantizing the DCT block of the R-Y

data PR Of 'th'e"red-hued DCT block designated by the detection
output 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 P and B-Y data Pg from among the

quantization coefficients (Q-Nos) in the quantization tables, in

order for fixed length picture data to be supplied on the unit

basis from the variable 1length coding circuit 60 fed with an

o'u,tput",of the qu'ant,l"i zation circuit 59. These ‘quantization

coéffioiehts are'sUppiied to the:quantization circuit 59.

The 8x8,p1xe1.DCT'b1ock for the picture data devoid of the

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

.
»y

30



<131420

'£#b1ock for the moving picture data, similarly DCTed by the DCT
circuit 53, are each divided into eight areas indicated by area
numbers O to 7 1in terms of the AC coefficients. The data
quantity detector 58 designates the quantization coefficients (Q-
Nos) O to 15 for eech°ef the classing information deta O to 3
and specifies weights 1 to 32 for the eight areas, as shown in
Fig.12. The welghts 1 to 32 ferthe areas indicate the divisors
'for the input pictUre data. Fir example, the wejght 2 1ndicates
that quantization is to be made with weighting equal to 1/2 for
fhe inpﬁt piCture datah
o By re- quan't'izwng orﬂy R-Y data Py with finer steps on
detect1ng red hued b]ocks as i1n the picture compressing device
of the presentf embodiment, it becomes possible to improve
reproducjbi1ity of the:picture data of the red blocks affecting
remeining b1ecks of the luminance data Y or the B-Y data Ppg -
Aithough the DéT circuit 3 is employed as transform coding
means in the abqve—described'emboeiments, 1T may be replaced by
other 'transform coding means, such as an Adamar transform
circuit, discrete S1ne transform cireuit, K-L transform circuit
Or a_s1ant'transform cireuit. On the other hand, the DCT block
formed by 8x8 = 64 pixel data and the R-Y data represented by 256
ghedations expressed w1th 8 bits, are given only by way of

111ustrat1on and hence may be modified within the scope of the

present invention.
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The embodiments of the invention in which an eiclusive
property or privilege is claimed are defined as follows:

1. A picture compression device, comprising:

a blocking circuit for dividing picture data into a
plurality of blocks, each block having a predetermined

number of pixels, and for outputting block-based picture

data:

a transform coding circuit for coding the block-based
picture data on a block-by-block basis and for generating
transform coefficients defining the picture data as a

result of the coding;

a red hue detector for determining whether a block
received from said blocking circuilt 1s a red-hued block,
said red hue detector comprising (a) a red data
extraction circuit for extracting a predetermined number
of bits from 8-bit data representing the picture data,

(b) a threshbld data outputting circuit for supplying
same said predetermined number of bits derived from an 8-
bit threshold value, and (c¢) a comparator for comparing
salid predetermined number of bits of said 8-bit data to
said predetermined number of bits of said 8-bit threshold
value to determine whether said block has more than a
predetermined number of red-hued pixels in the picture
data, said 8-bit threshold value being the closest to a
reference value that is used in detecting red data and
being less than and never equal to said reference value

such that said 8-bit threshold value is divisible by 2"

where n is an integer;

a quantization circuit for gquantizing the transform
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coefficients; and

a controller for controlling a quantization step of said
quantization circuit 1f said block 1s detected as a red-

hued block.

2. The device according to claim 1, wherein said _
controller perfcrms activity-based classing for a pre-set
number of macro-blocks as a processing unit, said '
controller adaptively controlling the quantization steps
of sald quantization circulit according to classes such
that a class is selected in which the quantization step
of said quantization circuit quantizing red-hued data is
smaller if said block from said blocking circuit is found

to be said red-hued block.

3. The device according to claim 1, wherein said
controller decreases said quantization step, thereby
producing finer quantization, if said block 1s detected

as a red-hued block.

4. The device according to claim 3, wherein said block

includes luminance data and color data.

5. The device according to claim 1, further comprising a
shuffling circuit connected at one end to said blocking
circuit and at another end to said transform coding
circuit and red hue detector, for shuffling the block-

based picture data received from said blocking circuit.
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