; e3eqnt . | mage Processi ng Apparatus BACKGROUND OF THE
| NVENTI ﬂm“ he I nvention The ‘present invention relates to an inmage
31 JUuL “

cessi ng net hod and apparatus, and nore particulaély quﬁn
i mge proce§§Wﬁ© nmet hod and apparatus for quantizing frequency gnw g on
data and coding the quantized conversion data. Related Background Art A
nunber of col or image conpressi ng tec@nlques have been proposed in the
past. As a typical one of color still i mage codi ng techni ques, there is
pr?pOSﬁﬂHmmumﬁEMMN“e dlscretedc05|ne transf orm codi ng rethod (Eerelnafter
ref er [ ptual view show ng
arrangenent, of..an i mage co%%%gkgﬁpgggﬁgg ig?a%%?%% ADCT nethod. It is
assuned that” an input image is given by data converted into 8 bits, i.e.
256 gradations, for each color in a not-shown anal og-todigital converter
(hereinafter kRakecROSNDO 02S TaR: @&Qggq@bgrter) and the nunber of colors is
three, i.e., Iummnance Y, cofor PB and color PR in this case. The digital
data of the | gHenaNee $henahv¥énithapwtted through an input terminal 101 in
Fig. 3 is subjected to two-di mensional discrete cosine transform 31 JCL
2003 The present invention relates to an image

processing method and apparatus, and more particularly
to an image processing method and apparatus for
quantizing frequency conversion data and coding the
quantized conversion data.

Related Background Art

A number of color image compressing techniques
have been proposed in the past. As a typical one of
color still image coding techniques, there is proposed
an adaptive discrete cosine transform coding method
(hereinafter referred to as an ADCT method).

Fig. 3 is a conceptual view showing
arrangement of an image coding apparatus using the
ADCT method. It is assumed that an input image is
given by data converted into 8 bits, i.e., 256
gradations, for each color in a not-shown analog-to-
digital converter (hereinafter referred to as an
A/D converter) and the number of colors is three,
i.e., luminance Y, color PB and colox PR' in this
case.

The digital data of the luminance signal Y

inputted through an input terminzl 101 in Fig. 3 is

subjected to two-dimensional discrete cosine transform



(hereinafter abbreviated as DCT) in an N x N DCT circuit 102 in units of
subbl ocks each conprising N x N pixels. Thereafter, the conversion
coefficients are linearly quantized in a |inear quantizer 113 w §h Jdl 2003
guanti zing step size being different for each of the conversion
coefficients. The quantizing step sizes for respective conversion
coefficients are given by values resul bed fromnultiplying 2S by

guanti zation matrix elenents of N x N in consideration of the fact that
visual sensitivity for quantizing noise is different for each of the
conver si on coef fijdlBMaF+ e la@bravis t@d0lasd [RAYI LinverON Regabicee i nteger and
called a scaling factor. The inmage quality or the data to be generated is
control | ed depengidid ton oi2he nvalni& sob £S.s uBRa XAz hofe ol iU Bt Nzat i on
matrix elements is showm in Fig. 5 in the case of 8 x 8. A quantization
matri x generati,on @ikedist, 1Thedreageris,oldhed davaredty ebegifiedient302 and
generates a quantization matrix for the |um nance signal Y. A switch 114 is
changed over tqreelldcleatly sude td zledr iswpplliinegrt keagurdrerzdttisomimat ri x for
the lum nance signal Y to a nultiplier 110. Using the scaling factor S
supplied from a ssahitigihgcsarepgeieeabiedmgcididifier edd1 forheaghl vifpl i er 110
mul tiplies 2S by each quantilLed el ement cf the quantization matrix. The

mul tiplied resuhes conyesgion egefsicientsneaThe Ypanyl z2pg3steP quanti zer
103 where the conversion coefficients are |inearly quantized by using the
suppl i ed resul 15d.z68f £OF FIREPGGAAVIez SONYRT SdiPheSOCEGACARN tE0RTFEr SRERN
coefficients (hereinafter referred to as_DC conponerts) are sypplied to a
one- di mensi onaPYpMédiSSor e84 ted EZPPuMREEIRLYdngt fon PVaRYeS tagRkdCBever al
subbl ocks adj acent .to each other, and_predictiqn errqrs are subjected to
HUT fman codi hg B4 MR ATER tenagall X185 BB AREERERER P, hELGRCH vi di ng
quanti zed out pyts . of.. predi ¢cti.on, erraors intq.aroups, .the.l.D nunbers of
the groups to FEhLP%g%}e§5§g§% elﬁyegggtﬁgﬁngﬁgﬁpg ggﬁggglgre first
subjected to HyfifFag cedicag. ang W@'%pﬁv%E%%%r%@o%a%gegkﬁgﬁe%Q%Eespo“d to

the respective prediction errors are then repreSented by using equi-Ilength
codes. The conygkgi, 0l gaehf bei aNbesekhoe bgaﬁebaﬁi%QOX%tQQegoanenents,

i.e., the alternating current conversion coefficients (hefeinafter referred
to as AC conporentieh, adkeastppl Fadtbe.a Thezagageagueilfieyi brl@8ei n which
the AC conponents are scanned in a zigzag nmanner wth two-di nensional
frequenci es fraamtlkowbr bgugragraaepoientoherbildkedf Hegeaddygconpahent as
shown in Fig. 4, followed by Huffman coding in a Huffman encoder 107. More
specifically, wvhawe oén@ersion coefficients for which the quantized outputs
are not 0 (hereinafter referred to as significant coefficients) are divided
into groups dependi ng ORet REEMPYEl gésthe gragyiza@den-matriKe | D nunbers of
t he divided groups and the nunbers of those conversion coefficients which
are present beﬁié@ﬁn§§eﬁﬁ e46v8i 4Ri Figant éBefhpcFafes©and ¥of -which the

uanti zed outpyts are.0 (hereinafter referred to.as i nsignificant
goefficients)p§r8”§ﬁ§féé§é8niﬂaﬁﬁF¥ PERELPEARA C3EFHGT %ggséauently, whi ch

values |0 SChCBRRYBSAL! BSPATUober e Ot spal el SeDts 5 C

represented by using equi ings“orf the DC

component s andqhbf+A¢a EOBRONERL S Ak, MULLI RLAYRInLE 8:BHLYI plexes 108 and
out putted from an out put termnal )
A switch 114 is changed over to select the side a for
supplying the quantization matrix for the luminance
signal Y to a multiplier 110. Using the scaling
factor S supplied from a scaling factor generation
circuit 301, the multiplier 110 multiplies 25 by

each guantized element cof the quantization matrix.

The multiplied results are supplied to the linear



Next, when the digital data of the chrom nance signals PB, PR are inputted
through the input termnal 101, the control circuit 302 controls the

guanti zation matrix generation circuit 111 to generate quanti zatiqon 0
matrices for the chrom nance signals PB~ PR The switch 114 is changgd g%er
to select the side b for supplying the quantization matrices for the

chrom nance signals to the multiplier_.110. Subsequently, the chrom nance
signals processed in a |like manner to the |um nance signal Y as nentioned
above for Huf fman codi ng. When the conpression rate requires to be

increased (for_a highey degree of, coppression) fdamildnmpfatigns in a
B gi%er 1 Eas [ [

transnissio@ﬁﬁﬁ asons, control 1nformation 1s entered froma

| nput term riaﬂz??anlgﬂ)% ‘;f#%ar?‘pnpg'ed ]§¥i§9§n?0tﬁ§a§u3%§1ﬁ[é@mésqjlgfCUi t 302

controls a sca or generation circuit 0 increase the scaling f

actor S_oonversely.ni{fOr0er £0aRbiakesh Mgl aualdisrdriage, Lhe scaling
factor Sis made smaller. wever, because the scaling factor S of the sane

val ue i s used, \Wions Coli N £ PEC | S HaNCEr &1 B erY Bdikih@d Iy @iB nance

signals PB, PR in the above prior art, there has acconpani ed a shortcom ng

that inmage qualddipdie ol OrafE easph PREd | €l Ardye-dinterdibrarlea to which
human eyes. are nore sensitive) d%teriorates to a remarkabl e extent, when

t he val ue ofprid® Sest i 1@ ftACEDL Ol 4 Be | e @BSEIb1E ovabtesd =iy gh degree of
conpressi on. SUMMARY OF THE | NVENTI ON An obj ect of the present invention is
to sol ve t hesgpratd kreutsh ketk § 0sd haadow eto Spech fotdads y,areh obj ect of the
present invention is to provide an inmage processing apparatus which can
real i ze satipfatiorion eprovsi &t éi sybiécoed ors HUtfRarhiaddd nhetabove

obj ect, according to the present invention, there is disclosed an inmage
processi ng appitiaingn comeder nh0 fendieX ¢ ngPeriniscF kY gefersdt i ng first

spati al frequeney_conponenl dat a relatiqg t.o Iunnpanqe data and second
i ing quantized outputs of the predictlion errors

spati al divi
into groups, the ID numbers of the groups to which
the respective prediction errors belong are first
subjected tc Huffman coding, and which values in each
group correspond to the respective prediction errors
are then represented by using equi-length codes.

The conversion coefficients other than the

above DC components, i.e., the alternating current
conversion coefficients (hereinafter referred to as
AC compeonents), are supplied to a zigzag scan circuit
106 in which the AC components are scanned in a zigzag
manner with two-dimensional frequencies from low-
frequency component to high-frequency component as
shown in Fig. 4, followed by Huffman coding in a
Huffman encoder 107. More specifically, those conversion
coefficients for which the quantized outputs are not
0 (hereinafter referred to as significant coefficients)

zre divided into groups depending on their values.



31 JU 2003 frequency conponent data relating to chrom nance dat a;
dividing neans for dividing the first and second spatial frequency
conponent data into a plurality of blocks, respectively, each of 'P

bl ocks having a plurality of spatial frequency conponent dat a; f?f?p 2003
gquanti zing means for quantizing the first spatial frequency conponent data
for each of said blocks; second quantizing neans fox quantizing the second
sptial frequency conponent data for each of said blocks; first nenory neans
for storing first set of quantization paraneters for said first quantizing

MBans; Seconhdrefpryans o1 st i NG SECONULSReta R GHaHmAld ON

paraneters for said second quantizing neans; and control neans for
generating fd# sthooefdd oy & i 0Ty i ik dde i S fefaraneters and
second coefficient for varying the second set of paranmeters. Another object
of the preseydtudmendvany i8ed O YroMv ide i dJErse Gnaid Rthdretdiod which is
suitable for encoding of noving 1mages. Still another object of the present
invention i svHicclpreng deash ti Gt spegiid9mge encedirg naexdeed. Still anot her
obj ect of the present invention is to provide a highly-efficient inmage
encodi ng netdedterx@dero iy eotisi ganidt fcams aafe fifie ij@masantardenvention w I | be
apparent fromthe follow ng description in conjunction with the draw ngs
and the attssbeeated ey paizl UHWANGEN BRIERIDESCRIREIONNALYTHE DRAW NGS
Fig. 1 is a block diagramshowi ng a first enbodi nent of the present

i nvention; Mhg.clp vad wewlige ke atitagrramps mowineg pende dondbenbodi nent  of t he
present invention; Fig. 3 is a block diagramshowing the prior art; Fig. 4
is a diagr arﬁlﬂéﬂrféé?éﬂti P& Hi R Ss @édie, IRpg esenitedg byl #§has $S8Wing one
exanpl e of quantization matrix elenents; and Fig. 6 is a bl ock diagram
show ng an §ﬁ51 ﬁQQ?%manple of the present invention. DETAILED

DESCRI PTI ON OF PREFERRED ENBODI MNENTS I n _the fo',%m g enbodi nents of the
present invention, & COSTTICieRFadterEs RS it PS CEBPEPERTant i zat i on

matrix elen%@ﬁ?'g#glﬁﬁs ggﬁ%&?ﬂ%?a§%g%%hrk%é%9$%rghl%dggﬁgggqgggron a

scaling factor value um nance si g ereby réeduci ng an extent

of det o1 | 07 l0s0n i TR unlirin QUeRMAGR LRgnsgall fgsfactor value is

increased for a higher "‘conpression rate. I'ock di agram show ng
a first enbodi ment @lexithewdledseMe @I¥8AEI0RatENoEhendr aWirBg i ndeRat ed by

reference numeral 101 is an input termnal .for digital inmage data, 102 is
a DCT cirui sipemlN PBN Po are inputted through the input terminal

101, the control circuit 302 controls the
guantization matrix generation circuit 111 to generate
quantization matrices for the chrominance signals PB'
PR' The switch 114 is changed over to select the side
b for supplying the quantization matrices for the
chrominance signals to the multiplier 110. Subsequently,
the chrominance signals processed in a like manner to
the luminance signal Y as mentioned above for Huffman
coding.

When the compression rate reguires to be
increzsed (for a higher degree of compression) from

limitations in a transmission path or other reasons,

control information is entered from & input terminal



31 JUL 2003 _8_ pixels, 103 is a linear quantizer for linearly quantizing
conversion coefficients, 104 is a onedi nensional predictor for DC
conponents, 105 is a Huffnman encoder, 106 is a zigzag scan circuiglﬁg[f
scanni ng AC conponents in a zigzag pattern, 107 is a Huffrman encoder, PJ[H
is a multiplexer for multiplexing codes of the DC and AC conponents, and
109 is an output termnal. 110 is a-mAtiplier for nultiplying quantization
matrix el ements for |um nance or chrom nance by a scaling f actor, 111 is a
guanti zation matrix generation circuit for generating quantization matrices
for |l um nance ?d‘;d Qr@f@-@am@cc;r}@réf & Ly 0}0 icro% j 1fs°ra controlling the
quanti zation matrix generation circuit and a scaling factor generation
circuit, 113 ig A 5P 4NGd %ér%’ré?@ir}ﬁ{aéiiﬁhicﬂ. i ted O cgeneeAt i ng scaling
factors or coefficiéents torbe' multiplied for a | um nance signal Y and
chrom nance 5'*&(@'9’%&1‘%%&5&@& d15 @R, Selec), W ey, @ndpkléni s an

i nput term nal through ich control informati'on (such as an anount of
coded data) is i 410 ejncaga,roclhecisr&éaﬂitn Nofa drhat icomperent s having
t he sane functi on?qgfgi hoselhi n Fig. 3 are den(?t ed by the sane reference
nuneral s. The dradllie ng description will be nade about only different parts
between the prior art and this enbodi nent. The scaling factor generation
circuit 113 is 31 JUowiiad- g becznrde diHeedsdal itnge fa@tborols oifr chiet 112 to
generate the scaling factor value SOto be nultiplied by the quantization
matri x el ementsanfeovaihee liariuseicevisimgraldiynganthe duntimagcel segnele switch
115 is changed over to select the contact a. Wien conversion coefficients
of the chroni Farkde dikmahreRideadd rdanal sqignt iPzed rbyrbeh@blovigear quant i zer
103 after coding the |um nance signal Y, the scaling f actor generation
circuit 113 i PEGH Pdtedhfra hescanaasiPagilesuia shpxtcemgadetded a scal i ng
factor S$ for PB, and the switch 115 is changed over to sel ect the contact

b. In this cad@®29sBFu& gdierldt &PIE 2TFTct (BT tdrud@r WorkPeRakfle, as

expressed bel%@éa t%Bﬁifg% %%%gn eyes. are more sensitive)

deteriorates to a remarkable extent, when the value
of the scaling factor S is increased to obtain a

high degree of compression.

SUMMARY OF THE INVENTION

An object of the present invention is to
solve the problem as set forth above.

Specifically, an object of the present
invention is to provide an image processing apparatus
which can realize satisfactory reproducibility of
colors.

To achieve the zbove object, according to
the present invention, there is disclosed an image
pProcessing apparatus comprising generating means
for generating first spatial freguency component

data relating to luminance data and second spatial



When conversion coefficients of the chrom nance signal PR are linearly
quanti zed by the |linear quantizer 103, the scaling f actor generation
circuit 113 is controlled by the control circuit 112 to generate y1§mg?myg
factor SR for PR, and the switch 115 is changed over to select the contact
c. Inthis case, SRis generated as a f unction of SO, for exanple, as
expressed below SR -' fR(SO Exanple of function forns of SB, SR usable in
t his enbodi mrent are enunerated bel ow 31 JUL 2003 - to i) sB = fB (so0)
SR = fR(SO where XB, XRare ii) SB =f$ (SO SR = fR(SO where KBlI, KB2,

iii) SB = f - S0+ .50 . i1 .. SO x KBl (SO >
:)I)I )so X Ksz%’é%?le’bﬁf?‘:%@%’?ﬁ 3%5’8 lﬁo‘lﬁjé)@dgivwgaoce: R KR2 gire
tants - . - = . 5Q; wher SO . KR(SO
funct i ons ofd%goé('i 5%%@1:“?5”?% (f-igsoms\éca:ﬁ?dé% sogfl- soea_(ﬂgg(< )A) C Eso) >arA)e
where C, A af &S00St S, 0k SRR 00 Sc B pd Ay BRAME fiuned izons and constant s

are sel ected depending on the conpression rate required and the nature of

an input inmgge,so ibatcdel B5di08 ath oot i Ve, Gl tof isaid nim zed. This
sel ection can be achieved by, for exanple, repeating the coding process

several timasiadid whiey entp Ouadti gatd Ons gderact@rdgidney or perforning the
codi ng processes with different quantization characteristics in parallel as

expl ai ned | atq@iporfenariatd erfatd v egueitiogh of reams ddd myargdpaat ve
guanti zati on steps for the chrom nance signals PH PR, the coefficients to
be nultipliethdyfirst spatial frequency component data for each
of said blocks; second quantizing means for quantizing
the second sptial frequency component data for each
of said blocks; first memory means for storing first
set of guantization parameters for said first
guantizing means; second memory means for storing
second set of quantization parameters for said second
quantizing means; and control means for generating
first coefficient for varying the first set of
parameters and second coefficient for varying the
second set of parameters.
Another object of the present invention is to
provide an image encoding method which is suitable
for encoding of moving images.
Still another object of the present invention
is to provide a high-speed image encoding method.
Still another object of the present invention
is to provide a2 highly-efficient image encoding method.
Other objects and fcrms of the present invention

will be zpparent from the following description in

conjunction with the drawings and the attached claims.



31 JUL 2003 - 11 the quantization matrix elenents for chrom nance signals
may be thensel eves controlled rather than generating the scaling factors.
In this case, the scaling factor generation circuit 113 generates
coefficients MB, MRto be multiplied for the chrom nance signals ﬂﬂ%,lublﬁmﬂn
pl ace of the scaling factors. MB, MR are functions of S~ as expressed
below. MB = gB (S~) . MR = gR(S~) -Exarmpl e of function fornms of MB, M
usable in this case are enunerated below v) MB = gB(SD) - 2S5~ + TB, MR =
gR(S~) - 2S5~ - TR where TB, TR are positive constants vi) MB = gB(S~) - CB

250, MR = ~ o . t ant ii) MB = gB(s~) -
oy CB(S—-B,%E bescHR s rono o4 w'gﬁc%rfecggfsf)”,sc‘é'('s)(?) B -9 (s~)

funct i ons of SQ Vi i VB = GBLSth e 2 MR GBLETho o283,/ ~ B) OO (S~ >

B) Opti num ones of the  above functions and constants aré sel ected dependi ng

doter or at | SaoF eahe Suat SRR Rt 0T B 2opa 0”0
Fig. 2 is a block diagram showing a second
embodiment of the present invention;
Fig. 3 is a block diagram showing the prior
art;
Fig. 4 is a diagram representing a zigzag
scan;
Fig. 5 is a diagram showing one example of
guantization matrix elements; and

Fig. 6 is a block diagram showing an application

example of the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

In the following embodiments of the present
invention, a coefficient factor to be multiplied by
guantization matrix elements for a chrominance signal
is controlled depending on a scaling factor value S0
of a luminance signal Y, thereby reducing an extent
of deterioration in image quality even when the
scaling factor value is increased for a higher
compression rate.

Fig. 1 is a block diagram showing a first
embodiment of the present invention. In the drawing,
denoted by reference numeral 101 is an input termineal

for digital image data, 102 is a DCT ciruit per N x N



- 12 The conpression rate can be changed by entering control information
to the control circuit 112 through the input termnal 116 and changi ng the
scaling factor value SO. The node for the method of deciding theéﬂf@ﬂ:' 5ng
steps for the chrom nance signals PB. PR can al so be changed by 'h@
node information to the control circuit 112 through the input termnal 116.
As nmentioned above, since the scaligg factor values of the |um nance signal
Y and the chrom nance signals PB, PR are set by controlling the scaling
factor values of the chrom nance signals PB, PR depending on the scaling f

actor val ue S0 of Uheo) ul nange, s) gnal. Y. (siich hals deasaged of i ncr easi ng

t he corrpress?l on rate, a smaller scaling factor value is Set for PR which

ney MLOner A 2A00 LoN Lde A Sodft OSfeed) LG, [RCOLRERL UE | 5 oot T OF

PB), an im erioration in 1mage quality can be obtained even

when t he Co@igféggf&%?}%ééié%f fﬁiﬁ%c R i ent®y, @it i@l ld ng the

coefficients to be nmu I ed quanti1 zation matrix el enents for the

chrom nance g g#al i uneca 4 such: cidBunigRfdrhe codi ng can
be perfor rrecfﬁjrmre %f%?%‘?%%%‘[ yf(%gin]st%eﬁnllc(jjéaecj (E)%‘Cir{;tctli ng those coefficients
i ndi vi dual | ysc MoK 89y &ie éé!rﬁ;f]br\f\éﬁ@stﬂ? 4 NROS,; LAt thavin)g 10thers i nput form
(such as GBR ian§§¥ than t'he foregoing, the simlar operating effect can
al so be achifvwags Byaneéebbdér § heo® ops fa anent SpTexdre fod miuylltigd exi%g JUL
2003 - 13 by the quantization matrix elenents in a |like manner to the
above case idod@d odf wiiid Dheanwd Al caepmenéents f yamf 1S @reout@uty. , such
that in the case of GBR inputs, weighing is applied to the G input near a
| uni nance sitgnahinahe Blidpis amultip R enpier imulitdindydmger). (Anot her
Enbodi nent) Fig. 2 shows a second enbodi nent of the present invention.
Conponent s hzwa myl zéel emnma trict ¢bements t Fos el WA 9G%r art are denoted
by the sane reference nunerals and will not be described here. .Blocks a, b
and ¢ ci r curiSropEeRBYE bPBkans 3 heRg afactemctd bh 45 & MREFHREHE®  However
an input to the block a is only the |um nance signal Y, gn input to the
block b is ORI PeHATHIMCEL ST ghil TP, IHRF rign;ﬂﬂa”ta‘olztah B ock ¢ is

l'y the chronj i gnal PC._Thus, . the | uni i
Chr o nance T GRATSS o & SLPR SRRTS THbCERET M A O T 6 (Oey.
Accor di ”g'y’cf}&?ﬁ.rf r €& {é‘fncglffx??skkﬁ’@%@énéifﬂ“it&?!ma%ﬁ@@ suitable for

paral l el proctessing 10 a qu IzatTon matrix generation circuit 221 so that

the quantizajd o JELL) ceprbel e [iif | WTLOANCR; StdNal: Quhddiaai o nance

signal s axe generate nost at e same timng. Likew se, a scaling factor

generation ciifC&hit22015Si60NtE0h1 £6g byaéher Cavidind ik atiidc A2 to generate
scaling factors SY, SB, SR for the |Ium nance signal Y and the chrom nance

signal s PB, ff¥ ajemstatinghecspimgtfatbors Syy SReffSRismets uwections of SO as
31 JUL 2003 - 19 expressed below. SY = S0, SB = fB(SO ~ SR = fR(SO
Al ternativellye mhhetsehiéedgfdncs orugemenat i ohgwal Alian ZRIAMANFEIRS at e
coefficients to be directly nultiplied by the quantization matrix el enments
for the chromgmate %’Egnﬁk{s.llﬁ,tm% zreesekert f5vitglies MBNIWR Ysed for the

chrom nance signals are ?i ven by: . . .
is "an input terminal through which control information

(such as an amount of coded data) is entered to the
control circuit.

Note that components having the same functions
as those in Fig. 3 are denoted by the same reference
numerals. The following description will be made
about only different parts between the prior art and
this embodiment.

The scaling factor generation circuit 113 is



MB = gB (SO y"1R = gR(SO By so arranging, it is possible to not only
obtain an inmage with |l ess deterioration in imge quality even at the
increased conpression rate, but also adapt to hi gh-speed codi ng Y}hjpugin)
paral | el processing, which permts real-tinme coding of noving i mages and
the like. As explained above, by setting the scaling factor values or the
coefficients thenselves to be nult+pbied by the quantization matrix

el enents for the |um nance signal Y and the chrom nance signals PB, PR
separately, and controlling the scaling factor values or the coefficients
thensel ves to be nultiplied by the quantization matrix elenments for the
chrom nance signaktslPBd PR tepeadinhgobnctiheustalibgtd agenergteuth&O of the
| um nance signal Y, there can be obtained an inage with | ess deterioration
in imge qual styltosréspdbadi vglue $heteohpresstonliedebyntiel y, an i mage
with less deterioration in quality of color inmages can be obtained even at
the increasedquanpizasion patsix slements0har-the lypipaphestthnal control ,
for exanple, that in need of increasing the conpression rate, a snaller
scaling factof #Bfue2EhBRiEhELiM8f ERR FuMFRRNEE O siHnePaYIfe VeI for the
chrom nance PR which has higher visual sensitivity and a | [ ger scal i ng
factor val ue 8 S8iefbrthfe %ﬁF%ﬁ?n%ncewg?ﬁnﬁ?nﬁfgﬁl?%r?% TIeYeRGht rol | i ng
the coefficients to be nmulti Iied.b¥ th quant%zatio mat ri .elg nts for
the chroni nange EPGnEPECTEPARCE Rt Bhst Bt AES cOUP R TCANT BRP bef $9r'ed nor e
efficiently than the case of, setti t hose _coefficigents. individually. Thus,
according to Fﬁ% %%%%%ﬁthﬂegﬁf?Bn?Q?tafgeﬁo%%%bP% ?%ep%%$%%%ﬁ§% i mage
encoding appagaltis: apd PEL oG, 14 A4 $ALED, A LEBLOLNGRA ] MRge: Of 101 oh qual ity
can be obtai néd? An exanple of present-rnvention applied to a noving

| mage encodi ngs cppE A YBedi bl DEe desELbedc BELIT M1 Hlef G dendigee© 1S 2

bl ock di agram of the apparatus. | e draw ng, denoted by 20 is an input
termnal for anseapl g Aacsbsngl .£dhep TV sh@nghe sepsesh byisisiag a CCD
sensor and inputted through theBterm nmdl 20 is converted by an P./D
converter 22 tming&d db@get ato Ss@nédtt ofhd dbhsactihe. diphteisSiganed, i s di vi ded
into bl ocks each conprising (8 x 8) pixels by Gi (8 x 8) block formation
circuit 26 mo%gisapgaeraémtédl as | a kbumetier ¢H $61;a ot xexNmEXH, cascuit 102
in 31 JUL 2 - 16 Fig. 1, the blocks being supplied to a DCT circuit
26 one by onesXmisssedidteldil to D88 of each bl ock are converted by the DCT
circuit 28 into a data matrix X11 to X88 for two-di nensional frequency
regions as with the cise dffig$@. 1, followed by being supplied to

gquanti zation circuits_32a to 32d and a 1F (one-frane) delay circuit 34.
When conversion coefficients of 'the chrominance

signal P_ are linearly guantized by the linear

R

quantizer 103, the scaling factor generation circuit
113 is controlled by the control circuit 112 to

generate a scaling factor S. for PR‘ and the switch

R
115 is changed over to select the contact c. In this

Case, SR is generated as a function of S for example,

OI
a5 expressed below:

Sg = £(5;)

S_. usable in

Example of function forms of SB’ R

this embodiment are enumerated below:



A quantization matrix generation circuit 36 generates simlar matrices to
those generated fromthe aforesaid quantization matri x generation circuit
111. Supplied to multipliers 38a to 38d are initial coefficientsg¢yu}qmﬁ4
as control coefficients (scaling factors) C froma coefficient cal culator
48. As wth the case of Fig. 1, the multipliers 38a to 38d nultiply outputs
of the quantization matrix generationgcircuit 36 and the control
coefficients CX for respective conponents, i.e., (Wg x CXCO, the
multiplied results being outputted to the quantization circuits 32a to 32d.
The quantization circuits 32a to 32d respectively quantize conversion
coefficients with theipguagiizi ng(steps sQntryi| ed by the control
coefficients ClL to C4 and output the quantized values to VLCs (Variabl e
Length Coders) 40a to 40ds_l#a fhis.&. =nbQd+mert, the VLCs 40a to 40d do nct
out put the actud coded da%a, but 8utput only information nbl to nb4 of
total bit nunber for waehe XBl 3RLa260Bcsit¥vei cagetastsesulted fromthe
simlar processing to an ordinary VLC ing the information nbl to nb4
outputted fromthe VLEE) 408;t8 AQASghd=t h&,conkBpl (8gefflkients Cl to C4,
the coefficient calculator 48 calculateg a control coefficient C- desired
for the total bit number and outputs it {®paxri®4ipFjef BBe. The
coefficient calculator 48 also ogutputs control coefficients C~, C- as an
approxi mate val ue of C5 toSauTtfplfels=38%g BFRanSooh The ot her hand,

outputs the control coefficients C5 to G-_to terningls 44a to 44c,
respectively. It is here assuned that wh o G KR£5(~0C5#P hol ds for C5, C6
and C~ neet the rel atjonshi Cn,~ C6,< C5 and_C5 < C>t~ €h+1'
respectively, and n n%%?%etﬁ%lfe¥gnfoﬁ§hfpK§;<i£?ncgfi_%9 Fhe multipliers

38e to 38g respectively: tipl tputs.of the guantization matrix
generation circuit 361%hgu%he c%ﬁ??@? co%@f%c?@ﬁ%@?CS to C7 as with the
multipliers 38a to 38d, the nultipkied_results ing outputted to
quantization circuits 32e i® 329R$#9ﬁin §0vertmg§¢Pblanking peri od:
Meanwhi | e, those DCT gpavergi g8 coekf gl gnise rosuéteend romglel ayi ng DCT
conversion coefficients throfigh®one Rrafe by the 1F del ay citcuit 34 are
inputted to the quantiaptigg £if§U£ p 32¢ to 32g. The conversion

n 1

coefficients are quantized UL 2063 - 18
SR = fR(SO) = SO (S0 < A)
C (5, 2 A)

where C, A are constants

Optimum ones of the above functions and
constants are selected depending on the compression
rate required and the nature of an input image so
that deterioration of image quality is minimized.
This selection can be achieved by, for example,
repeating the coding process several times with
different quantization characteristics or performing
the coding processes with different quantization
characteristics in parallel as explained later.

As an alternative method of controlling
respective quantization steps for the chrominance
signals PB' P

R the coefficients to be multiplied by



the quantization circuits 32e to 32g with the quantizing steps controlled
by the control coefficients C5 to C~, and the quantized val ues are
outputted to VLCs 40e to 40g. In this enbodi nent, the VLCs 40e gq_mpqmn
out put the actual coded data to entry buffers 42a to 42c and al so outpu t
the total bit nunbers nb5 to nb7 to a judgnent circuit 50. The judgnent
circuit 50 delivers such an output td1switches 44 and 45 as to select the
guanti zation result which is less than the desired total bit nunber and
nearest thereto. The entry buffers 42a to 42c store the coded data until

t he judgnent circuit 50 issues the judgnment result. The switch 44 sel ects
one of the cortheoldEderiizadiian Mgty s Wwiorh ShFemMiid§Fent result and
outputs it to a nultiplexes 52. Also, the switch 46 sel ects one of the
coded data and GiFhfit 3% b HIRRSRIVSS Seadredlethd aReti fPéRes 52

mul ti pl exes the contr.ol coefficient %nd t he coﬂgd gg%g, foll ged by
outputting to 9EPTRPNT EiSEAL B THCEESal i A SRSy % &nti zing the
chrom nance data.may he controlled i.ndependently.rather than being
dependent on Pﬁ@%ﬂﬁ%:ﬁﬁfﬁ%ﬁn%ﬁnqﬁﬁt¥&&aﬁFFfP&& ﬁﬁé OEHEFRTEE data as stated

bef ore. In other. mwor.ds, the |ym nance data.and th hrom nance data may be
coded in a coﬁfﬁgﬁégfﬁﬁﬁﬁaMBél¥§;nﬁb%9 ?ﬁ@ﬂgﬁﬁgﬁg gggtggghay be fixed in

one frame of ' ) tigned, before, qr ri 31 JuL
203 - 15 bl oo BRI A Rt e BHECER S Y SCroE Fay be
control |l ed de i ont he I f t & resul I t he codi ng,
or may be con??%ﬁkg%'deggﬁdfégy%ﬁ%\5%§ﬁﬁg$ﬁ%hg%ogpg?%af&ﬁﬁggg@?; a line

i mage includi pgicharacters and the Iike or a natural inmage. Additionally,
while the conponent Y is extracted as |um nance data and the conponents PB,
PR are extracted as clm oM da Engt_he& gbove enbodi nents, those
conponents may be (Y, @R, g%??%fz*?%%*,g%“)o, (r.*, ax*, v*) , (Y, u, v) or
the Iike. Mreover, tPxamplet icdhsunicttibe cortusolofcM UM, vs2plehénscal i ng
factor generation circuit 113 and the quantization fratrix generation
circuit 111 camilse carsec aired dnpmerGRlddaielowRAM a ROV etc. connected to
the CPU. It should be understood that the present invention is not limted
to the embodi ments asvdet f g IF agﬁﬁ%)aﬁd2n3y+b55variously changed and

nodi fied within the scope of the inventiongdefined in the attached claims.
31 JUL 2003 -20 CLAIMS Mp = ggp(Sy) = 277 - TR

where TB, TR are positive constants

vi) M gB(SO) = CB x 280:

B
- = S0
Mp = gR(SO) CR x 2
where CB, CR are constants
vii) M. = g.(s.) = 250 x c_(s.)
B B*T0 B0’
- = »90
MR = gR(So) 2 X CR(SO),

where CB(SO), CR(SO) are functions of S0
viii) My = g (S,) = 250
Mp = 9g(5y) =‘{250 (Sg < B)
CO (S, 2 B)
Optimum ones of the above functions and
constants are selected depending on the compression

rate required and the nature of an input image so that

deterioration of image quality is minimized.



1. An inmage processing apparatus conprising: generating neans for
generating first spatial frequency conponent data relating to |um nance
data and second spatial frequency conponent data relating to chiénijhapie
data; dividing neans for dividing the first and second spatial frequency
conponent data into a plurality of blocks, respectively, each said bl ocks
having a plurality of spatial frequelty component data; first quantizing
means for quantizing the first spatial frequency conponent data for each of
sai d bl ocks; second quanti zing means for quantizing the second spati al
frequency conponent data for each of said blocks; first nenory neans for

storing first set of mH@EntémstdHNn arades ecsnfios Sedngdd st euentirg ng
nmeans; second nmenory nmeans for storing second set of quantization

paranmeters f orftdll SEEOHENSHUBSH | Zd Negh dreadistr ahde Load 1 © 1 e artsr dwgh
generating first coefficient for varying the first set of paraneters and
second coeffittiennpwt warnyimgl thes sacbnchsegind foe asved keirsy 1fdqidt neal s
for inputting image data relating to the first and second spatial frequency
conponent datwglwnds yherehe made oputhesaeshednpf idesidi@Cxkensor. 2 , An
i mage processing apparatus according to claiml, wherein said first set of
quant i zat i on earEnEt s $sepsmidrerthearhsaninarecondiageal ofPgudhi i zation

par amei ers. 31 JUL 2003 -21 A.n image processing apparatus conprising:
gener ating mezans d192)bé orhapgrd by rente¥ 589 spade al nFQEREHYY dnmonent
data relating to | um nance data and second spatial frequency conponent data
rel ating chr of¥e re@eer @t @ r Gt glbht ¥ oo ebie 1RRI8Y Form ?fg?hg t he
first and second spatial frequency coqgonent data, characterised in that

sai d apparatus furthetS FBRPFQR]Y "ZRRAAT 1 23t POR H%fr??a fher ??%ﬁfneans
(amd S, LR, Sp [LLEL UL 2004 00 LTt A Ref et oot o
SEl oot QU LEAtA B0 DB ATEL o 10 44 TobpobantiAg s galiligand (he

factor values of the chrominance signals PB’ PR

depending on the scaling factor value SO of the

luminance signal Y (such that in need of increasing

the compression rate, a smaller scaling factor value

is set for PR which has hidher visual sensitivity and

a larger scaling factor value is set for PB), an image

with less deterioration in image quality can be

obtained even when the compression rate is increased.

Further, by controlling the coefficients to be

multiplied by the gquantization matrix elements for the

chrominance signals using function such as fB’ fR' 9g»

IR’ the coding can be performed more efficiently than

the case of setting those coefficients individually.

Moreover, even with the image data having
other input form (such as GBR inputs) than the

foregoing, the similer operating effect can also be

achieved by weighing the coefficients to be multiplied



31 JUL 2003 -22 factor generating neans (113) for generating a first factor
which is used for varying the first quantization matrix and a second factor
which is used for varying the second quantization matrix, the ﬁhrﬁf mﬁctor
and the second factor being different fromeach other, and in A 3 d
guanti zi ng means uses the first and second quantization matrices which have
been varied by the first and secondlfactors respectively for quantizing the
respective first and second spatial frequency conponent data. 4, Apparatus
according to claim3 , further conprising input nmeans for inputting inage
dat a relating to the first and second spatial frequency conponent data. 5,
Appar at us ac ErapﬁngBnEPéPﬁ%Q“,mﬂﬁéﬂéiﬁl§ﬁP8tFantan%§%% ROTPFY ses a CCD

sensor. 6. aratus. according.to clajnms . 4" and 5., further.conprisin
Ghvi i ng meatl FOF BPOVE| RGSERAn RAGEPAHEAN G BEBERD SHRHLLONDEY SPho NN

i xel s. t ' t | ai 3 to 6., wh ' i d, first t of
Guant | zat | on"PRFAnEY P (PeCarmPRER FRAR &8 PEcRBRA SoiSOR WUBNET zati on
Pactor depentEi8RI8H; 651 PPET SPcttr th8" RobaPALubeaEch NG IS ol mm 3 (o 8
aceording +o-CPabRrserd PotnBRt, g THAre PEPRS EBGPACE aadtlni Ch ke

the data quanhisedecby e i zing means subject to variable length
codi ng. 11. A%argfusEgggg%@?ﬁgsto claim10 , wherein said coding nmeans

uses a huffman code.pi3. AnshBRgeaPLEEaal BELBRENLHL COFPERSI NG the steps
of : generating (202) frominput imge data first sp; '11 frequency

conmponent dapaekehat iAgeh@ibHN N@BREodahdsandvsagondespahéal ire.t, . ency
conponent data relating to chrom nance data; and quantizing (103) the first

and second spaht@liohseguetnyseopoanat peaba, achasnet @éensesd iyt hat sai d

nmet hod further conprises the steps of: providing (111) a first quantization
mat ri X havi ngha Eamst referehcquanhezal s oanpavaiirt eos e ddes cetoed

guanti zation matrix having a second set of quantization paraneters, the
first quantikareen Rherks andbtapdsecohdcymantikadibn peekéex binery

different fromone another; and, )
all function in a like manner. However, an input to

the block a is only the luminance signal ¥, an input
to the block b is only the chrominance signal PB’ and
an input to the block ¢ is only the chrominance signal
PC' Thus, the luminance signal and the chrominance
signals are separately processed in parallel for
coding. Accordingly, a control circuit 222 supplies

a control signal suitable for parallel processing to

a2 quantization matrix generation circuit 221 so that
the quantization matrices for the luminance signal and
the chrominance signals are generated almost at the
same timing. Likewise, a scaling factor generation
circuit 220 is controlled by the control circuit 222

to generate scaling factors Sy, S for the luminance

S
B' R
signal Y and the chrominance signals P

B’ PR almost at

the same timing. S are functions of So as

Y’ SB' SR



31 JUL 2003 -z3 generating (113) a first factor which is used for varying
the first quantization matrix and a second factor which is used fgt Ka@mhng
t he second quantization matrix, the first factor and the second f J L
being different fromone another, and in that the first and second

guani i zation matrices which have been varied by the first and second
factors respectively are used in saild quanti zing step for respectively
guanti zing the first and second spatial frequency conponent data.

A@. AH&r . A, sL. A5. A&LL. AL9. A% A, % An&. A97?. AL . A&y. Ayh. AL AL A . AfH . A Aa. A@ A
r.A L. A@Q#?VBYUWy; u 6 7

xz#/ 5{ vql gb] XJ‘P&EE&EEa€aPtd] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]calc
aJca] ca] cMa] calca]ca] cal]c”alca]c:a]calc:al 5BNT' T:ai_|j

LT#" """ $] wgl gb\ W caPe”d] Sa)rc8ca] &dlfed] c8rea] €a)'al ca] ca] ca] ca] ca] ca] ca] ¢
a] ca] ca] ca] ca] c”a] Ca]ﬁ,Cla] ca]ca]ca] ca] ca] ca] ca! $PQUEUDA () 2* 4* i *u*y*** ++- - |
.. 1IN p/{/1/0(0g0}xs '&fZF@F&&F@éTC&FEaF éﬁ&&ﬁc FE&F&a%%&FEéF&SPca]ca]ca]ca

] ca] ca] ca] ca] ca] cal.c alcalca] caJca C%J ].calca]l cal g000223Wi"4y4444k55861 6
66667788909VEBE]F¥&£L§]!2%’ sﬁie]d“_ezj]a(,r]e]cé @3 &5]1%8]%]%]%&%&%&5]955# a] ca] ca] ca]
cal] ca] ca] ca] calca a]ﬁ%a cal.cal cal.c .cq%cgncgl}a .ca]E %ﬁc alAAC, FGGGHIKL
L&h#CYCBQR.TW“@%@%[ﬁ Akfw%éfkfﬁ%ﬁﬂ%f_ e %g ga g gg%%af@?]ga ca] ca] ca]
cal ca]ca]calc . a] cal calcal a] %? : cglcayY 2" "aaa
2bb5c=ccc} dd&g‘%(rég’]é %‘%%]Uégh&%h% jak 4 I%Ih(';%zgr%%\]ﬁ/r(ér?hf:éﬁ ?]é%?‘]gg‘]@éaf‘@é] cB]caJcalc
ajcaJca]calc | C alﬁg ]G cgl calf calcaleaksakeal ca] cal cal
ca!Znn\nnooo%%c dggke%é%f %ggﬁg%%%#%?ﬁﬁgkéa%l BY ﬁknkb“ ]ca]cg]ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ga] ealcalca] caj cal gahca] ca] ca] cal] ca] ca] ca] c"a] cal ca
] ca] ca] ca#?Vi K- , 109&E() - 5@%&@?/&' (R 9l HE
- 109& () - sy109%& () - GB9%&o( hr g iy, 1 Q%K i(s) pBYEbie t0HEL( bnly
%MO0%&R ()-&L&IO0%& ()-t Y1I0%& ()-& 10%& ()-z& 109 ()-zY%W1l0%&' () -;
rstui K , 10%obraid ho%dfag)k- URaH) e s debetGdda®i10¥R'iM) i8EQ%R () -
6109%&' ()-a NLezOD , 10%& 10Tm 10Tm 10Tm ' 10%m& ()- ' 109%0& ()- ' 1099& () -
gLL10% / & () qubli®@¥T&ven- at ENRZARcrkd¥ed compression rate, but
10%' ()-!' @10%b& ()-! @10% ()- @ 10%& ()- @LOY%R ()-, &SZ10%&' () - G
| "#/ 5bC , 10%@Lls0%rdapt to high-speed coding through parallel

processing, which permits real-time coding of moving

images and the like.

As explained above, by setting the scaling

factor values or the coefficients themselves to be

multiplied by the quantization matrix elements for the

luminance signal Y and the chrominance signals PB' PR

separately, and controlling the scaling factor values

or the coefficients themselves toc be multiplied by the

quantization matrix elements for the chrominance

signals P P_ depending on the scaling factor value

B’ "R

S of the luminance signal Y, there can be obtained
an image with less deterioration in image quality
corresponding to the compression rate (namely, an

image with less deterioration in quality of color images

can be obtained even at the increased compression rate
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through such a control, for example, that in need of
increasing the compression rate, a smaller scaling
factor value than that of the luminance signal Y is
set for the chrominance PR which has higher visual
sensitivity and a larger scaling factor value is set
for the chrominance signal PB). Further, by
controlling the coefficients to be multiplied by the
guantization matrix elements for the chrominance
signals using functions, the coding can be performed
more efficiently than the case of setting those
coefficients individually.

Thus, according to the present invention, it is
possible to provide an image encoding apparatus and
method with which a reproduced image of high quality
can be obtained.

An example of the present invention applied to
a moving image encoding apparatus will be described
below in detail. Fig. 6 is a block diagram of the
apparatus.

In the drawing, denoted by 20 is an input
terminal for an analog TV signal. The TV signal
sensed by using a CCD sensor and inputted through the
terminal 20 is converted by an A/D converter 22 into a
digital signal of 8 bits. The digital signal is
divided into blocks each comprising (8 X 8) pixels by
an (8 x 8) block formation circuit 26 which operates

in a like manner to the (N x N) DCT circuit 102 in



& () - NT' TdErP1y&Lnl0% ' ml0% & () - L% 10% & () - L10% & () -

109 & ()-ss10% & ()-S10% & () - : adEAP1y&LnL0% 31 UL 2009
310% & ()-9010% & ()-9/s10% & ()-L9-10% & () -

| +:109% & ()-Ly)109% & () - bCy&LnL0Y% 0% () - 2smLOYBE& () - 2910% & () -, &LnL0% &
'()- 10" 10" 10"&4 10% & ()- 11{\=y&L910% U& ()-y&rl0% U& ()- 10/ 10/
10/ SMLO% & () - 2! smLO%E () - 2! STLOY&y £) = 2! #1111 #" p" ZX6{\ = ynl0% & ()-!ymL0%
E E& ()-!ynmi0%

Fig. 1, the blocks being supplied to a DCT circuit 26

one by one.

Pixel data Dll to D88 of each block are converted

by the DCT circuit 28 into a data matrix X;; to Xgg for
two-dimensional frequency regions as with the case of
Fig. 1, followed by being supplied to quantization
circuits 32a to 32d and a 1lF (one-frame) delay circuit
34.

A quantization matrix generation circuit 36
generates similar matrices to those generated from the
aforesaid quantization matrix generation circuit 111l.

Supplied to multipliers 38a to 38d are initial
coefficients Cl to c4 as control coefficients (scaling
factors) C from a coefficient calculator 48. As with
the case of Fig. 1, the multipliers 38a to 38d
multiply outputs of the quantization matrix generation
circuit 36 and the control coefficients C, for

X

respective components, i.e., (Wij X CX/CO), the
multiplied results being outputted to the quantization
circuits 32a to 32d. The guantization circuits 32a to
324 respectively quantize conversion coefficients with
the quantizing steps controlled by the control
coefficients Cl to C4 and output the guantized values
to VLCs (Variable Length Coders) 40a to 40d.

In this embodiment, the VLCs 40a to 404 do not
output the actual coded data, but output only

information nbl to nb4 of total bit number for each



& ()-'yml0% & ()-!1ynl0% 6 6& ()-@0%
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image as resulted from the similar processing to an
ordinary VLC.

Using the information nbl to nb4 outputted
from the VLCs 40a to 404 and the control coefficients

C, to C the coefficient calculator 48 calculates a

1 4’

control coefficient C5 desired for the total bit number

and outputs it to a multiplier 38e.
The coefficient calculator 48 also outputs

control coefficients C C-, as an approximate value of

6’ ~7
C5 to multipliers 38f, 38g and, on the other hand,
outputs the control coefficients C5 to C7 to terminals
44a to 44c¢c, respectively.

1 < <
It is here assumed that when Cn hY C5 < Cn+l

. 3 <
holds for CS' C6 and C7 meet the relationships Cn 2 C6
< C5 and C5 < C7 < Cn+l’ respectively, and n meets the
relationship 1 £ n £ 3.

The multipliers 38e to 38g respectively
multiply outputs of the guantization matrix generation
circuit 36 and the control coefficients C5 to C7 as with
the multipliers 38a to 38d, the multiplied results being
outputted to quantization circuits 32e to 32g within a
vertical blanking period.

Meanwhile, those DCT conversion coefficients
resulted from deleying DCT conversion coefficients
through one frame by the 1F delay circuilt 34 are

inputted to the guantization circuits 32e to 32g.

The conversion coefficients are quantized in
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the quantization circuits 32e to 329 with the

quantizing steps controlled by the control coefficients

C

to C and the quantized values are outputted to

5 7'
VLCs 40e to 40g. In this embodiment, the VLCs 40e to
40g output the actual coded data to entry buffers 42a
to 42c and also output the total bit numbers nb5 to nb7
to a judgment circuit 50. The judgment circuit 50
delivers such an output to switches 44 and 46 as to
select the quantization result which is less than the
desired total bit number and nearest thereto. The
entry buffers 42a to 42c store the coded data until

the judgment circuit 50 issues the judgment result.

The switch 44 selects one of the control coefficients
in accordance with the judgment result and outputs it
to a multiplexer 52. Also, the switch 46 selects one
of the coded data and outputs it to the multiplexer

52. The multiplexer 52 multiplexes the control
coefficient and the coded data, followed by outputting
to &an output terminal 54.

The scaling factor for gquantizing the
chrominance data may be controlled independently
rather than being dependent on the scaling factor for
gquantizing the luminance data as stated before. 1In
other words, the luminance data and the chrominance
data may be coded in a completely parallel manner.

The sceling factor may be fixed in one frame of

an image as mentioned before, or may be varied per
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block of N x N pixels.

Further, the scaling factor may be controlled
depending on the amount of coded data resulted from
the coding, or may be controlled depending on whether
the original image is a line image including characters
and the like or a natural image.

Additionally, while the component Y is
extracted as luminance data and the components PB’ PR
are extracted as chrominance data in the above
embodiments, those components may be (Y, CR, CB)’

(L*, a*, b*), (L*, u*, v*), (Y, u, v) or the like.

Moreover, the functions of the control circuit
112, the scaling factor generation circuit 113 and the
quantization matxrix generation circuit 111l can be
executed by a CPU and a RAM, a ROM, etc. connected to
the CPU.

It should be understood that the present
invention is not limited to the embodiments as set
forth above and mey be variously changed and modified
within the scope of the invention defined in the

attached claims.
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CLAIMS
1. An image processing apparatus comprising:

generating means for generating first spatial frequency component data
relating to luminance data and second spatial frequency component data relating to
chrominance data;

dividing means for dividing the first and second spatial frequency component
data into a plurality of blocks, respectively, each said blocks having a plurality of
spatial frequency component data;

first quantizing means for quantizing the first spatial frequency component
data for each of said blocks;

second quantizing means for quantizing the second spatial frequency
component data for each of said blocks;

first memory means for storing first set of quantization parameters for said
first quantizing means; '

second memory means for storing second set of quantization parameters for
said second quantizing means; and

control means for generating first coefficient for varying the first set of
parameters and second coefficient for varying the second set of parameters;

input means for inputting image data relating to the first and second spatial
frequency component data; and

wherein said input means comprises a CCD sensor.

2. An image processing apparatus according to claim 1, wherein said first set of
quantization parameters is smaller than said second set of quantization parameters.
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An image processing apparatus comprising:

(93]

generating means (102) for generating first spatial frequency component data

relating to luminance data and second spatial frequency component data
relating chrominance data; and

quantizing means (103) for quantizing the first and second spatial frequency
component data,

characterised in that said apparatus further comprises:

quantization matrix generation means (111) adapted to provide a first
quantization matrix having a first set of quantization parameters and a second
quantization matrix having a second set of quantization parameters, the first
quantization matrix and the second quantization matrix being different {rom
each other; and
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factor generating means (113) for generating a first factor which is used for
varying the {irst quantization matrix and a second factor which is used for
varying the second quantization matrix, the first factor and the second factor

being different from each other, and

in that said quantizing means uses the first and second quantization matrices
which have been varied by the first and second factors respectively for
quantizing the respective first and second spatial frequency component data.

4, Apparatus according to claim 3, further comprising input means for inputting image
data relating to the first and second spatial frequency component data.

5. Apparatus according 1o claim 4, wherein said input means comprises a CCD
Sensor.

6. Apparatus according to claims 4° and 5, further comprising dividing means for
dividing the image data into blocks each comprising NxN pixels.

7. Apparatus according to claims 3 1o 6., wherein said first set of quantization
parameters is smaller than said second set of quantization parameters.

8. Apparatus according to claims 3 to 7 , wherein said second factor depends on said
first factor.

9 Apparatus according to claims 3 to 8 , wherein said apparatus is moving image
coding apparatus.

10. Apparatus according to claim 3 to !9, further comprising coding means which
makes the data quantised by said quantizing means subject to variable length coding.

1L Apparatus according to claim 10 , wherein said coding means uses a huffman code.
12.  An image processing method comprising the steps of:
generating (102) from input image data first spr*ial frequency component
data relating to luminance data and second spatial irey.ency component data
relating to chrominance data; and
quantizing (103) the first and second spatial frequency component data,
characterised in that said method further comprises the steps of:
providing (111) a first quantization matrix having a first set of quantjzation
parameters and a second quantization matrix having a second set of

quantization parameters, the first quantization matrix and the second
quantization matrix being different {from one another; and
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the first and second factors respectively are used in said quantizing step for
respectively quantizing the first and second spatial frequency component
data.



