1 SO05P0255 DESCRI PTI ON DATA PROCESSI NG APPARATUS, THE
METHOD AND CODI NG APPARATUS 5 TECHNI CAL FI ELD [ 000dJspqoss
The present invention relates to a data processing
apparatus, the nmethod and a codi ng apparatus for

~perform ng quantization qQn inage data. 10 BACKGROUND

10
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25

ART 10002] In recent yeaﬂ%ﬁs ses based on

nmet hods, such as the Moving Picture Experts G oup
(MPEG for using image data as digital and
conpressing by discrete cosine transformation and

ot her DATROBROGESSIHASAPPARATUAS #FHH MBTHODI AND CCDING
conmpensati on by using redundancy peculiar to inmage

informati on for the purposgemirsgifd ciently
transferring and accunul ating information, have been

W despread both in information distribution by
broadcast stations and in information receiving by

gener al d t he MPEG 20 net hod,
transfoFﬁ%ﬁ%gﬁgébéFﬁ' lents are generated by
perform ng orthogonal transformation on inmage data to

bd 0%dded and THEBaRERESNLOANVENFdPROEREA LGS teea data
transformation coefficients by a predeterm ned

q Panviderstitingn appalire tuand theharethivel quahtal zedliirm gerdatatus
are coded. 25 In the MPEG net hod, the quantization -
SEalre pe¥forming quantization on image data.
BACKGRCUND ART
[0002] In recent years, apparatuses based on methods,
such as the Moving Picture Experts Group (MPEG) for using
image data as digital and compressing by discrete cosine
transformation and other orthogonal transformations and
motion compensation by using redundancy peculiar to image
information for the purpose of efficiently transferring
.and accuﬁulating information, have been widespread both
in information distribution by broadcast stations and in
infeormation receiving by general households. In the MPEG
method, transformation cbefficients are generated by
- performing orthogonal transformation on image data to be.
coded and quantization is performed on fhe transformation
coefficients by a predetermined Quantization scale, and

then the quantized image data are coded.

In the MPEG method, the quantization scale is
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2 SO05P0255 determ ned based on a degree of conplexity

of an image to be coded, so that the nore conpl ex td@pposs
i mge becones, the smaller the value becones. [000
Followi ng to the MPEG net hod, coding nethods 5 called

the H 264 gnd JVT (Joined Video Tean) for realizing a
saeltﬁrwaﬁar g@éﬁ“ﬁ‘r é§sf"oﬁeﬁﬁ€§ ﬁgvgoggéﬁnﬁwoﬁés@a. Ifage to
the JVT nethod codi ng apparatus, coding in the JVT
mPeheedee  pepf Ghakd thet BpraccotibPhgxi thgelnaue bedenes, the
10 by the MPEG in sone cases. DI SCLOSURE OF THE

| NMENTEONtRROBRENE B&cBReSOLVED BY THE | NVENTI ON
[ 0004] When perform ng quantization w thout

cqodiogderi ng arguasiidt tenNtaeaABESREth8dt NEoNPES methods
met hod 15 codi ng apparatus in the JVT net hod codi ng

?B&ﬁ&%&“%ggfﬂ.k%ﬁ &ﬁhab§9 i fXR! 94 ped %88%?’fEPere
t hat, y

i s a disadvant age for exanple, an extrene
| arger. _quanti zation _scale than the gquantization scale
Ao U e e S
and i nformation held by the 20 MPEG nethod is |ost by
r BiGR°§89nt i zation, so that the image quality is
deteriorated in sone cases. Inversely, there is a
di sadvahhageei AVTheeiVdd gedihnd spdangteppacatiisgoin the
the related art explained above that an extrenely
SOl petHudNi kZpkirebraedl eftBandecoding image data coded
by the MPEG in some cases.

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION
[0004] When performing quantization without
considering a quantization scale used in the MPEG method
coding apparatus in the JVT method coding apparatus of
the related art explained above, there is a disadvantage
that, for example, an extremely larger quantization scale
than the guantization scale used in the MPEG method

coding apparatus is selected and information held by the

MPEG method is lost by rough quantization, so that the

. image quality is deteriorated in some cases.

Inversely, there is a disadvantage in the JVT
method coding apparatus of the related art explained
above that an extremely smaller guantization scale than

the quantization scale used in the MPEG method coding




10

15

20

25

25 the quantization scale used in the MPEG net hod

coding 3 SO5P0255 apparatus iys selected and a Iarg%om%m55
nunber of bits are assigned to |less infornmation,

that the coding efficiency declines wthout |nprOV|ng

the i mage qualit The sane di_sadvantages may_ ari se
aP?EaFﬁ%Eﬁdﬂﬁg eéeﬁ§€ﬁo&§doﬁhéﬁrﬂﬁaﬁuﬂgérwpﬁébﬁ§ﬁh66e
and the JVT nethod. [0005] It is desired to provide a
dasgignededs Agssappdramasionhe seetthed &he¢ sodddiong
apparatus for, when perform ng second quantization on

defditdcheypdecdised wantoalkt ampedviygpehkotifiagg quality.
i nverse quantization after 10 performng first

quant i Z@hleOQaméuﬁﬁ.@QlﬂYraﬂ%EBQ%n}nﬁg wgseamgs §ﬁceeélng
quantlzatlon in terns of I mage qua |ty and cod I Ng

Lt‘&' Alc M?.A@gl g Van%é‘p%@ THEn ﬁo%?\@h[eo%@] ml‘EFod.

ve t a ove ages o rel at éd
e ed aboy accordin 0 a fIrSt i nvention,
ﬁ§P§5qs provFgeaS 883%598 %eeegPH@ IgpParatasPrPerssing
perform ng a second quanti zation on data to be
pFBEé§§§HSanGth@§¢ﬁ@é Bpdpar Fedangg aPpespss for, when
quanti zation after performng a first quantization by
aperfetrm2@gqeantndatiuentiecaltépnconprasangoabe processed
guanti zation scale generation neans for generating a
seaandbgdanklzall parroealiaghanedree Hhantikstion after

guanti zation scale; and a quantization neans for ‘
Peelermnifyt Ber3ecandn@y¥23aki 23l | Qi tably performing the
above second quantization in terms of image quality and a
coding efficiency.
MEANS OF SOLVING THE PROBLEMS

[0006] To solve the above disadvantages of the
related art explained above, according to a first
invention, there is provided a data processing apparatus
for performing a second quantization on data toc be
processed and obtained by performing inverse quantization
after performing a first quantization by a first
quantization scale, comprising a guantization scale
generation means for generating a second.quantization
scale based on the first quantization scale; and a
quantization means for performing the second quantization

on the data to be processed based on the second

quantization scale generated by the quantization scale
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on the data to be processed based on the second 25
quanti zati on scal e generated t he quanti zation sc

t%]%/0007] An operation o?h%P0255
the data processing apparatus of the first invention
is as below First, the quantization scale generation
e I 8PS t he second quanti zation scal e based
on the first quantization scale, Next, the
qUARAat i on Apappepetfionneft hbesdednd Progassingt Rpparatus
on the data to be processed based on the second

- quaEnttiheatiiian s dahergdrer disedshpeiler .quanti zati on 10

scal e generation neans. [0008] According to a second

i nventi @ rsitherdd SuaPiQ¥adednd sfalia RLreeatine Hekhed
for performng the " second quantization on data to be

pr a oht aj rf.orm ng _i-nverse
ARG Nl I A B on ene
quantization by the first quantization scale,

[ |

HEFdi AR 1B O #6516 generating a second
guanti zati on scal e based on the first quantization
scal e; Ng#d atbec anansieptéprpEepysnioey fopass ébengecond
gquanti zation on the data to be processed based on the
s emeund 126 tgwan binz dhicodatealte den@raiced sad theed wat the
step. [0009] According to a third invention, there is

ﬁgsg\#gﬂ@d =604 izRE i PP &LAN YS getRFRe BY AhdeeR@dintd zation
scale generation means.

[0C08] According to a second invention, there is
provided a data processing method for performing the
"second quantization on data to be processed and obtained
by performing inverse quantization after performing the
first quantization by the first quantization scale,
including: a first step of generating a second
guantization scale based on the first quantization scale;
and a second step of perférming the second quantization
on the data to be processed based on the second
quantization scale generated in the first step.

[0009] According to a third invention, there is
provided a coding apparatus, comprising a decoding means
for generating decoding data by decoding coding data

generated by performing coding on motion image data by

‘the first coding method and obtained by performing the
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for generating decodi ng data by decodi ng codi ng data
generated by perform ng codingion noti on i mage data:Q%P0255
25 the first coding nmethod and obtai ned by perform ng

the 5 SO5P0255 first quantization based on the first
quanti zation scale in the coding step; the )

qfdits & S igadtiey didest ioh theedis fodvgerdeatiing scale
the second quantization scale based on the first
quanttiheatdasit rer & tesp ;artdhea qpearitiizedtiicon swedes genfegration
perform ng second quanti zation on the decodi ng data

baseth OIFfdiheyeSrReitd muald Zalddid sfalntigendical edale based
the quantization scale generation neans in a step of

P&Id ArE ¥ GOdi R 1 A t3eFORE0Q1 NG dTRl RRGMAIER iich means
different fromthe first coding nethod on the decodi ng.

1 at a ner.at ed by the decaqdj neans...[ 0010] A

RS A e S TR Ue B Fhate Rerpite data
inventjon i.s as below. First, a decodi_ng neans

g&Rseg & FSRPWa B 20N RFdGuigRgSFated by the

generated by perform ng coding on 15 noving i nage data

- bRt ifgatsore gfladg wemiesd taed siseaisndd: ab g teer fodr mi ng

the first quantization based on the first
qpentiiczatiing sehlng iim Ehaeecaitonk coellingg rettdpd Meviich tilke
guanti zati on scal e generation neans generates the

S QEEFFE @ANtH M 1102 FTaHE RANAL ARG ¥4 frheSecoding
quanti zati on scale. Next, the quantization neans

p%&&%?@%ﬁé%%ﬁﬁ?@ﬂﬂthe decoding means.

C[0010] An operation of the coding apparatus of the
third invention is as below.

First, a decoding means generates decoding data by
decoding coding data generated by performing coding on'
moving image data by the first coding method and obtained
by performing the first quantization based on the first
quantization scale in the above coding step;

Next, the quantization scale generation means
generates the second quantization scale based on the
first quantization scale.

Next, the quantization means performs the second
quantization on the decoding data based on the second
quantization scale generated by the gquantization scale
generation means in a step of coding the decoding data

generated by the decoding meané by a second coding method
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quanti zati on on the decodi ng data based on the second
quantization scale generated hy the quantization scq#%P0255
generation neans in a step of coding the decodi ng da

25 generated by the decoding neans by a second coding

met hod 6 SO5P0255 which is different fromthe first
cé‘ﬁﬁ’ﬁj“ fet BdE et FERRe SHod r?drts& £ordngt methesht i on,

there is provided a data processing apparatus for
pdiXdrlni ng t héccordond goant frartbniowedéiant otbere is
processed and obtained 5 by perform ng the inverse

quartiiziaid an daftize bripekekeingn gpphia thisr $orqpatficzalingn the
by the first quantization scale, conprising the

O RRIINER IR tSGalte o8 Ber abiran t&) beliprokek sede g%aawﬂﬁmed
a second quanti zation scal e based on the first

NS A0 a0 s%eggggﬂa LA LRN SGHEGULL e i ng

he secon tlza i'on on the d

b sed based on t antlzatlon scal e
oEhe] S oA O Ors B Sheaare CyHar SiFgRion scale,
CIrCUIt EFFECT OF THE INVENTION [0012] According to
t FeMprdsdnyd ithee AUPOLZAffARN ESader UehprA§ioaceidcuit for
qguanti zation on data to be processed and obtai ned by
peehematigg aveesendugnbntatiadi caf senlepbakednong thiee first
first quantization, it is possible to provide a data
PLReeSS iz8G idpparal ey, ahhe thet hodndAdadioaodliRguit for

apparatus for suitably performng the second 20
OPRRiEZAkNgN the LEEBR4OGuLIRISaqYaL by 2Ad Aat3diRdbe
processed based on the second gquantization scale
generated by the quantization scale generation circuit.
EFFECT OF THE INVENTION
[0012] According to the present invention, when
performing second quantization on data to be processed
and obtained by performing inverse quantization after
performing the first quantization, it is possible to
provide a data processing apparatus, the method and a
coding apparatus for suitably performing the second
‘'quantization in terms of image quality and a coding
efficiency.
BRIEF DESCRIPTION OF DRAWINGS
[0013] FIG. 1 is a view of the configuration of a

communication system according to a first embodiment of

the present invention;
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efficiency. BRI EF DESCRI PTI ON OF DRAW NGS [ 0013] FI G

1is aviewof the configurati-on of a comunicatio ;
system according to a first e#godinent of 25 the 805P0255
present invention; 7 SO5P0255 FIG 2 is a functiona

bl ock di_agram of a codin apparatus shown in FIG 1;

FIG 3AFdfd Bl &S 3ntanetiread PopPckxAiaprpRg of r angoding
coding and field coding used in the MPEQ net hod; 5
FREPa4A tavsd shio@n 4B &1& -vilews for explaining franme

coding and field coding in unit of picture used in the
JVT net Fa¢;,. BRGanB FIGa BBewrkorwiewpl &bk BgpiaaAkng frame
coding and field coding in unit of macro bl ock used

| eddieig) Whal Fieabheddi FhGusBd $nd thieeWpken axkhakni ng
processing of performng field coding on MPEG i mage

dat a inFEEht4%{anB!%&&[edbnaEgeviggﬁn%%go%'P?L%%i%ai%rame

a view for expl aini ng processing 10 errormn

field codi n EG .image data.in_uniit of nacro,
IR S S0P GORIGE BRGING Y SfaRY PERFFopeed in the

eéglaining processing in an activity cal cul ation
ciVduPeteR6vin in FIG 2 when perforning field coding
inunit of picture as shown in

FIG. 5 is a view for explaining frame coding and

field coding in unit of macro block used in the JVT
method;

FIG. 6 is a view for explaining processing of
performing field coding on MPEG image data in unit of
picture in the JVT method;

FIG. 7 is a view for explaining precessing for
performing field coding on MPEG image data in unit of
macro block in the JVT method;

FIG. 8 is a view for explaining processing in an
activity calculation circuit shown in FIG. 2 when
performing field coding in unit of picture as shown in
'FIG. 6 in the coding apparatus 2 éhown in FIG. 2;

FIG. 9 is a view for explaining an operation
example on determination of a quantization scale and
QUantization in the coding apparatus shown in FIG. 2; and

FIG. 10 is a flowchart for explaining processing of

the activity calculation circuit shown in FIG. 2 when
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20 FIG 6 in the coding apparatus 2 shown in FIG 2;

FIG 9 is a view for explaining an operation exanp“ﬁmP0255

on determ nation of a quantization scale and

quanti zation in the coding apparatus shown in FIG 2;
and FIG 10 is a flowchart for explaining processing
OB T A it FOSRIPGUIEaY U teiakc tacteh Sdeckn PRAE, as
2 when 8 S05P0255 performng field coding in unit of
meEdcothlioc FIfai 7 4 tdlkeowedimgFla@patatmst Be sbodinngn FIG. 2.
apparatus 2 shown in FIG 2. EXPLANATI ON OF REFERENCE
[0014] ExpLaGENWVON CATRENERYSEEM 2... CODI NG 5
APPARATUS, 3... DECODI NG APPARATUS, 22... A/D

CQERS! ON ChRCU EOMI?{@NICAE&%UBESE‘EMOCQT' NGc@bEﬁsJ' T,
24. CALCULATION CIRCU T

TRRSEERIL O\, B e é@u A%@R%h&aszon

FER_ 29. 10 | NVERSE JANTI ZATI ON C|RCU|T 30
RTRESE T ACEONRLC ToRANBECRVA TN GIREULT, 24
RESTRUCTURlNG CIRCU T, 32. DEBLOCK FI LTER, 33
NEﬁ@ﬁV}AEfQN.CﬂﬁtﬁATPREQFGTlQRTH@ER@BLTIRQESFQRMBWEQN
PREDI CTI ON COVMPENSATI ON Cl RCUI T, 51... MPEQGR2 DECODI NG
CCRBOUTIT ,526.... .PLORNREZAYRPENBOUERERITL5253..... ACTIVITY
CALCULATION CIRCUIT, 54... RATE CONTROL CIRCU T BEST

MeEk/E RERBEARRYNGESHT EUEINNVENﬁb@dT [0@15] Bekewr,azo,
JVT net hod codi ng appar at us

INVERSE QUANTIZATION CIRCUIT, 30... INVERSE ORTHOGONAL
TRANSFORMATION CIRCUIT, 31... RESTRUCTURING CIRCUIT, 32...
DEBLOCK FILTER, 33... MEMORY, 41... INTRA PREDICTION
CIRCUIT, 42... MOTION PREDICTION/COMPENSATION CIRCUIT,
51... MPEGZ DECODING CIRCUIT, 52... PICTURE TYPE BUFFER,
53... ACTIVITY CALCULATION CIRCUIT, 54... RATE CONTROL
CIRCUIT

BEST MODE FOR CARRYING QUT THE INVENTION
[0015] Below, a JVT method coding apparatus
according to embodiments of the present invention will be .
explained.

First Embodiment

In the present embodiment, a JVT method coding

. apparatus will be explained with reference to FIG. 1 to

FIG. 9.

First, corresponding relationship of components of
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according to enbodi nents of the present invention wll

be 20 explained. First Enbodigrent In the present SO5PO2E5
enbodi ment, a JVT nethod coding apparatus will be
explained wth reference to FIG 1 to FIG 9. 25

First, corresponding relationship of conponents of 9
SOBISORES S He WFEEEHON ARhIGHRART o Mfortédia Sresaie
present enbodinment will be explained. In the present
erdygdidigrant aviflindid exrdfaigedbrating a quanti zation

scal e based on a quantization paraneter QP 5 anong

functi om dfheapragidnt ehbealisidndl,i e Rinkddich 2F, gadnerating
rate control circuit 54 and a quantization circuit 26 .

CQ IRHHNGS G AR izald ORrs Al R gRNSLAL IR JIBARS ter OP

of the first and third inventions. Also, a function

of._pe ] td zati_on..hased 0.qn.t.he . .

qakld, TR HETe B LAY s R g 53 2

circuit 26 in the present enpodi nent correspgonds to a
é‘&ﬁ vazi UGt e 3% &t BRPHLEFTOD AN L0

Al so, an MPEQ decoding circuit 51 in the present 15

e ASFFHSFRFN IS0 rice $p oIV tiFat igec s¢iade wemeradfionhaeans of

third invention. [0016] FIG 1 is a conceptual view

- ofthee first and third inventions.

Also, a function of performing quantization based
-on the quantization scale in functions of the
gquantization circuit 26 in the present embodiment
corresponds to a quantization means of the first and
third inventions.

Also, an MPEGZ decoding circuit 51 in the present
embodiment corresponds to a decoding means of the third
invention.

[0016] FIG. 1 ié a conceptual view of a
communication system 1 of the present embodiment.

As shown in FIG. 1, the communication system 1 has
a coding apparatus 2 provided on the transmission side
and a decoding apparatus 3 provided on the receiving side.

In the communication system 1, in the coding
.apparatus 2 on the transmission side, after generating
frame image data (bit stream) compressed by orthogonal

transformation, such as discrete cosine transformation
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comuni cation system 1 of the present enbodi nent. As
shown in FIG 1, the connun|0ﬂ5|on system 1 has 20§%ﬂ%ﬁ55
codi ng apparatus 2 provided on the transm ssion side

and a decodi ng apparatus 3 provided on the receiving
side. In_the communication system1, in the coding
aﬁﬁ§r§PE§u?%ﬂTHQ%¥%|§ﬁ%ﬁﬁﬂ%§m9ﬁ1§Pdean§fF@Fleﬁnerat|ng
frame i mage data (bit strean) conpressed by orthogona
2eotnpenshdicat pod, modol add ndi $beeffeapesimage data, it is
transformati on 10 SO5P0255 and Kar hunen- Loeve

t raasken MRLdOR1 aatetafBi®R i RO MREASIt sQRhaBd a satellite
nodul ating the frane inage data, it is transmtted

Vb%o%ﬁ%%%%‘%%b%n BB LR oS 4o ny %w%r%at%'kbﬁé hBE@aﬂgﬁét
wave, a cable TV network, a telephorie |ine g net wor k

andt%opﬁlg %ggge netm%l ggtthekrece|V|ng si de,
af ter ecoalng a recelve nage SI gnal franme i mge

dat a deconpressed by inverse transformtion of the
ort hogoRBI “PPakreFEiaPLoR19e t REter| ARCefiiRfe® abBreived
nmodul ation and notion conpensation is 10 generated

ahtlageegignetie thamet hmageadefis seoemprgsgetdapybanverse
recording nedia, such as an optical disk, a magnetic
ditgknafdraatien edndhet orthegphpl Ardeeddrmngtappasat the
3 shown in FIG 1 perfornms 15 decoding in accordance
Wit heCo@i REcbYLbRE sodLNEtiBRPARAl HS&tion compensation is
generated and used.

Note that the transmission media may be recording
media, such as an optical disk, a magnetic disk and a
semiconductor memory.

A decoding apparatus 3 shown in FIG. 1 performs
decoding in accordance with coding by the coding
apparatus.

[0017] Below, the coding apparatus 2 shown in FIG. 1
will be explained.

FIG. 2 is a view of the overall configuration of
the coding apparatus 2 shown in FIG. 1.

As shown in FIG. 2, the coding apparatus 2 includes,
. for example, an A/D conversion circuit 22, a picture
relocating circuit 23, a calculation circuit 24, an

orthogonal transformation circuit 25, a guantization

circuit 26, a reversible coding circuit 27, a buffer 28,




10

15

20

[0017] Below, the coding apparatus 2 shown in FIG 1

wll be explained. FIG 2 is vi ew of the overal
configuration of 20 the codi%b apparatus 2 shown i#om%m55
FIG 1. As shown in FIG 2, the coding apparatus 2

i ncludes, for exanple, an A/D conversion circuit 22,

a 3P enyeEser graediiragiony circury, 28 caPcahyerss orthogonal
circuit 24, an orthogonal transformation circuit 25,

a tgeastioragitoon2®icioudti 80262 aesdvrecsiubiegcediregit 31, a
circuit 27, a buffer 28, 11 SO5PO255 an inverse

Odabiliczat Fan tekr 32,1 a2themdiyi BBSr 6 ehthageraldiction
transformation circuit 30, a restructuring circuit 31,

aci@%ﬁﬁ@@ﬁltigtﬁbtggn B .qg&ﬁo%?coﬁﬁeh@%ﬁ@oﬁr%QE%hﬁQn42,

circuit 41, a notion prediction/conpensation circuit

42, a.selectiaon.cirncuit 44 EG2.decadi ng .

ofr sereRstEn e sk, B pe VPR, Shenr poe it 51, =
activity calculation circuit 53 and a_rate control .
cPrEFHE S5 FYPROB TS eBe GO YN 26ut PRn8CbiVilky Sadicngation
apparatus 2 wll be explained. 10 In the coding
appacyits 52, and RPEStemegatdatlacsticuitodéd by the

MPE&R in the MPEQR decoding circuit 51 is decoded to
génenatie | mragBellawva Shlouabiinehefi sthgecddiag Spharsatus 2
coded by the JVT nethod. The MPEQ decoding circuit 51

extinache axpdagHantization scale Qm (first
quanti zation scale of the

In the coding apparatus 2, an MPEG image data 811
coded by the MPEGZ in the MPEGZ decoding circuit 51 is
decoded to generate image data 851, and the image data
551 is coded by the JVT method.

The MPEG2 decoding circuit 51 extracts a
quantization scale Om (first quantization scale of the
present invention) of each macro block.MB used in
quantization in the MPEG2 coding step (first quantization
of the present invention) from the MPEG image data Sl11
and outputs to the activity calculation circuit 53.

The activity calculatioﬂ'circuit 53 calculates an
activity “Nact” based on the quantization scale QOm and
‘outputs the same to the rate control circuit 54 as will
be explained later on.

The rate control circuit 54 calculates a

quantization parameter QP of each macre block MB based on
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present invention) of each macro block MB used in

guanti zation in the MPEQ codjng step (first

quanti zation of the present #%vention) fromthe NPE 5POZ55
i mage data S11 and outputs to the activity

cal cul ati on CIrCUIt 53. 20 The activity calculation
ciPeURCESYiEy & ”slaﬁutaéfpv1Fye"ﬁ§6ﬂWlEas€alsﬁlﬁﬁé0n
guanti zati on scale Qm and outputs the sanme to the

r gilecgsit BGl andr cuitpuss fbewskine o &hel svpadikatéprn

on. The rate control circuit 54 calculates a 25
quamtiuzat ken paranmeter QP of each macro bl ock MB based
on 12 SO5PM255 the activity "Nact" input fromthe

aCt|V|tThéahﬁHh@Ebgﬁloﬁ'EQHbﬁl%BZ@nQQQEBEHESqEQEt§QQﬁlon
to the quantization circuit 26. The quantization

CHEB%'Ee%gngeg%g%%§zg%§ghl?%tkgn 5rg%h%t$§§%%%tloné on the
ant’i zation resent i nvention

data S2 a guanti zation scale (the_second
qﬁgﬁgﬁzgﬁgénsééa ¥ YF1PAeprESBHT ZPAVERt SGR) S (?he secona
determ ned based on the quantization paraneter QP

i ApaRtirsiicRe scpratecfofhroPreprati inggntion) odesprmined
Next, MPEGX2 and JVT coding nethods will be expl ai ned.
Ibaeédhen thet heahPEEAtand py¥TambhereQ®r énpat- from the
interlace scanning i mage data and interlace scanning

| FRge daharbl cAeeaidaka.input to the coding
appar at us,
[O019] Next, MPEG2 and JVT coding methods will be
explained.
In either of the MPEG2 and JVT, there are non-
interlace scanning iﬁage data and interlace scanning
image data in image data input to the coding appafatus,
and it is possible to select coding in unit of field data
(field coding) and coding in unit of frame data (frame
~coding) .

| In the MPEG2, frame coding may be performed on a
macro block MB composed of data of 16 pixeis by 16 pixels,
for example, as shown in FIG. 3A, or field coding may be
performed on each top field data and bottom field data by
dividing to data of 16 pixels by 8 pixels as shown in FIG.
3B.

[0020] Also, in the JVT, it is possible to select

coding in unit of picture as shown in FIG. 4A and FIG. 4B
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15 and it is possible to select coding in unit of
field data (field coding) and, coding in unit of fr
data (frame coding). In the %bEGQ, frame coding na%ﬁngm5
be perforned on a macro bl ock MB conposed of data of
16 pixels by 16 pixels, 20 for exanple, as shown in
FrRed gadipg fpekBiéoafnfamy béopér f6r AE@WBNniBaERGH 0f -
field data and bottomfield data by dividing to data
of 16 pAgebedbyg8ipi meis af phownren FEGis BBssibD20fo
Al'so, in the JVT, it is possible to select 25 coding

| Bellatt EkapkCbuHEngdSsBBAWNIhNFELG 4AAzaRdrEbGd 4BdiRg
SO5PC255 and coding in unit of macro bl ock as shown

iEhg%§11§-Ffé.C@glng inunit of picture, it is

possible to select franme coding showmn in FIG -4A and

ni 1 of REET 0B SERLAc PoonpbsePuiecrs ELpEhr heil

case of _perform ng frame coding or field caoding in

 URPFS&Plei kgl EehREF0tBPOERSENAEt RETEQEWiNG! LFBMEoPRIARY OF

frame coding or field coding in unit of two nmacro

bfoekd WBAENB pai uhitt hft sivgdet magkolblpirkebhndbyhel0ase
32 pixels. [0021] Also, in the present enbodi nent, as
s@fwherfiorhifig 6ramespedinhgecorncielll ecksnyBih) uabd of two
MB(i+l) adjacent in the vertical direction in frane

.dﬂﬁérgRblabks MB (MB pair), that is data of 16 pixels by

32 pixels.

[0021] Also, in the present embodiment, as shown in
FIG. 6, respective macro blocks MB(i) and MB({i+1)
adjacent in the vertical direction in frame data FR m
composing the image data SSl cbtained by decoding in the
MPEG2 decoding circuit 51 are quantized based on

quantization scales Qm(i) and Qm(i+1l), respectively, in

- MPEG coding performed in the past.

The MPEGZ decoding circuit 51 extracts the
quantization scales Qm(i} and Om(i+1l) in the step of
decoding the MPEG image data S11 and outputs to the
-activity calculation circuit 53.

Note that each of the macro blocks MB in the MPEG
image data S11 corresponding to the macro blocks MB(i)
and MB(i+1l) includes both of the quantization scales

om(i) and Qm{i+1l).
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conposi ng the i mage data S51 obtai ned by decoding in

the 15 MPEGR2 decoding circuit El are quanti zed basquof)PO%5
on quantization scales Qi) and (i +),

respectively, in MPEG coding perforned in the past.

The MPE& decoding circuit 51 extracts the

qU&RE2dat i on 3d&PesvBRDI Fighd oRCi®E) ipnuphE sfepiefure by
20 decoding the MPEG i nage data S11 and outputs to the
adthey il oelthaldatiiso pecifioctied , 5IVINdmagehdhteal dnhciluges
macro blocks MB in the MPEG image data Si11

Canr esperRtion®lekt ke rrano ikl eckepVBiild awd 5VMB(i + )

i ncl udes both of the quantization scales 25 Qr(i) and

Q@HrﬂéEpo%61§%5%92§5mak%%2%hdﬁﬁ3 qun fhﬁ gtﬁ%@gﬁ%n

in unit of plcture he JVT rret IS perrtorne

S2 I bl .ock MBjt
| §oR S @ G v 18 PR el ATt e S il scrre. o
|) a quanti zation 5 scale Qt(i) used in th
q@&ﬁﬂrzéﬁ EnTRETEhBMR K MBIB (14, lnAlas6>°t1tﬁ>mafﬁ=§&fﬂoBF J

bl ock MBjb(i) in a bottomfield BF j corresponding to

a araresPohdd kaVBe( P+inpcre dpdagki ¥Bm(dnl)scal quanffiizption
used in the quantization is included. [0023] On the
otslkeal ehgnth,(if) usker far ¢hewkganftiehtd ionl @ scadichgded .

unit of macro block pair by the JVT nethod is

pqibenTed, i nodVinkMBERedahang?, rastABOMBrbN Fhén Fiefa
macro bl ock MBj (i) correspondlng to the macro bl ock
coding in unit of macro block pair by the JVT method is
performed, in JVT image data 82, as shown in FIG. 7, a
macro block MBj (i) corresponding to the macro block
MBm({i) and a macro block MBj{i+l) corresponding to the
macro block MBm(i+l) are arranged in the same field FI_J.
The macro block MB] (i) includes a quantization

scale Qj(i) used in the quantization, and the macro block

MBJ (i+l) includes a quantization scale QJj(i+l) used in

the quantization.

[0024] Below, components of the coding apparatus 2
will be explained.
The A/D cgonversion circuit 22 converts image data
810 to be coded and coﬁposed of input analog luminance
'signal Y and color-difference signals Pb and Pr to image
data S22 in digital,.and outputs the same to the picture

relocating circuit 23.
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MBn({i) and a macro bl ock MBj(i+l) corresponding to the
macro bl ock MBn(i+l) are arr ed in the sane fieldslals]_)oz55
j. 15 The macro bl ock Mj (i) cl udes a quanti zation

scale QG (i) used in the quantization, and the macro

block M (i+l) includes a quantization scale Q (i+l)

used i nThehecygaant FeaerahinpooRafuBt| 3%, cebhpbAcknagef data
the coding apparatus 2 20 will be explained. The A/D
cSaRepbitadnedr byi re2dceanvigr inagpagetdasa2 Stputoflbem the
coded and conposed of input analog |um nance signal Y

apgDCebakedkibar enceusitopal rPhmagd Brthoskimgapudakacm
S22 in digital, and outputs the sane to the picture

?%FﬁehgﬁabiBgcghﬁﬁﬂggi%éui%s5§Q§Bog§505§ggzg%rSgaingdin

el ocating circuit out puts i nmage da obtain

by rel qcating.i d 22 input. fromthe, A/ D -
cBvaFarBiec bl EhooChP (RRGUBLAE aPSBTRFARY SERBREuT
the MPEQ2 decoding circuit 51 in an order of coding in
5ceppeeaaneé whenPirsuceptygesup -of preét Br &9) the
structure conposed of the picture types I, Pand Bto

t kelcodbtabat comcoitc@dt 2he tih&ranpredpretdpot comcuit 41
circuit 41 and the notion prediction/conpensation

ChhUitheddotBehopretincthenpeenpahsarbodi aeptuithe2case
where 10 the screen relocating circuit 23 perforns

processgagoRn ihMge gakserblaiBBYimbheM the MEEEwhere
decoding circuit 51. :

the screen releocating circuit 23 performs processing on
image data 851 input from the MPEG2 decoding circuit 51.
[0025] The calculation circuit 24 generates image
data 824 indicating a difference between the image data
823 and prediction image data PI input from a selection
-circuit 44 and outputs the same to the orthogonal
transformation circuit 25.

The orthogonal transformation circuit 25 performs
orthogonal.transformation, such as discrete cosine
transformation and Karhunen-Loeve transformation, on the.
image data 824 to generate image data {for example, a DCT
coefficients) 325 and ocutputs the same to the
.quantization circuit 26.

The quantization circuit 26 performs quantization-

on the image data S25 based on the quantization scale

.regulated based on the guantization parameter QP input
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[0025] The calculation circuit 24 generates image

data S24 indicating a difference between the inage SOBPO255
data. S23 and prediction i mage data Pl input froma
selection 15 circuit 44 and outputs the sane to the
orthogonal transformation circuit 25. The orthogonal

t EX98f SheatRde corégPl 28 rpuitoPrsandr fRogsrardance with
transformati on, such as discrete cosine

-t thes uemdiiizanr iand paphhahen- DPeve trarshdenitiage, dema S26

the. 20 image data S24 to generate image data (for

exarpbetpa tBCtheC@ahbl ¢heths) rS¥aransleutpuingt bersaie 27
to the quantization circuit 26. The quantization

Clbali b0 BOLLAGTS L0uaRH 23Li00, 9 Lhe |mmge data

S25 bas on t'he quantization scal e 25 regul ated based

0 quanti zati on__par ter i nput 16, SO5POR255 :
RoRRBAa ot o RS PR PPT Fo o B PRUORE ol asfoBes in
with the quantization paraneter to generate i nmge
d&g BptezndBodPpdesdehe shfeinedt ke pevépsmpng variable
coding circuit 27 and inverse quantization circuit
28engthOeeefingherr enéryilbtdonodpdyngi pouithe2imeger deta S26.
in the buffer 28 i mage data obtai ned by perform ng

vari abl at kthngt himnedi R"enr tEal sglattooncadicagsan tihdicates
i mge data S26. At this tinme, when the selection data

StfakndheatkeprebifatibAt ebdPhEdEct LANEeAHNTthe reversible
sel ected, the reversible 10 coding circuit 27

p%EEQBEBCEBQLEQ 99 8eg?EE$Q ES&ES& QN a motion vector MV

input from the motion prediction/compensation circuit 58
.and stores the same in the header data.

Alternately, when selection data 844 indicates that
intra prediction coding is selected, the reversible
coding circuit 27 stores an intra prediction mode IPM
input from the intra prediction circuit 41 in the header
data, etec.

Also, the reversible coding circuit 27 makes the
quantiéation scale used in quantization in the
quantization circuit 26 included in respective macro
blocks MB.

[0027] Image data stored in the buffer 28 is
transmitted after being modulated, etc.

The inverse quantization circuit 29 performs

inverse quantization on the image data 826 based on the
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i Aveltde SrTRogeRa
-performs inverse orthogonal transformation

i nput fromthe notion prediction/conpensation circuit

58 and stores the sane in the, header data. S05P0255
Al ternately, when selection data S44 indicates that

intra prediction coding is selected, the reversible 15
COdlnqﬂferUIt 27 stores an intra predlctlon node | PM

ZevRitofe Sorlien Useed e ithe evpedieatiopncipeuit 26

header data, etc. Also, the reversible coding circuit
2 Anghlces rute  tiheamtEmeatticorhsc angrersed orthggantilzat | on
in the 20 quantization circuit 26 included in

I espeGiAotemaaem0 ciklcacks 3WB. [ 0027] | mage data stored
in the buffer 28 is transmtted after being

modul at eghe ehGerkhe o&:'&l&%@éﬁaﬂy%%Bé%hﬂﬁt%ﬁcB%cha?t 30

perforns 25 I nverse quanfi zation on the |nage ata
% Qn the 17 SOSP 55 %iantlzagj cal e used | din
tﬁb quan S 7 ebf?CU|@°? §ﬁ8n§ Fﬁﬂ?slﬁﬁec35ﬁ8598n g
the inverse ortho%pnal transformation circuit 30, The
Frsfermation &seduih Fhesorthogonal

c dregsfondieng ont eitreaidr £hogonanversedvoaranitdaeds dnage
in the orthogonal transformation circuit 25 on

| Bhats dnpuiu @iz ethel ARge rséataanfieh thibamch keuinvessand
guantization circuit 29 and outputs the sane to the

I @Sl lsUhRY sGineC 4ot t3d restructuring circuit 31.

The restructufing circuit 31 adds prediction image
data PI input from the selectibn circuit 44 and image
data input from the inverse orthogonal transformation
.circuit 30 to generate restructuring image data and
outputs the same to the deblock filter 32.

After eliminating block strain of image data input
from the restructuring circuit 31, the deblock filter 32
writes the same as reference image data in the memory 33.
‘[0028] The intra prediction circuit 41 performs
intra prediction coding on the respective macro blocks MB
composing image data read from the memory 33 to generate
prediction image data, for example, based on respective
intra prediction modes regulated in advance by the JVT
.and detects a difference DIF between the ?rediction image

data and the image data S23.

Then, the intra prediction circuit 41 specifies an
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10 The restructuring circuit 31 adds prediction inmage
data Pl input fromthe selectjpon circuit 44 and inagg :

. . 18 . B05P0255
data input fromthe inverse orthogonal transfornation

~circuit 30 to generate restructuring i nage data and

outggts the same to the deblock filter 32. 15 After
elNhFRaPragielrber Bedai ACBFeFRABELlndat i RpatMiIRHBANt he
restructuring circuit 31, the deblock filter 32
wilifEsreheesaneths akbeeediéfenagecdgénerateédieraspeciiively

33. [0028] The intra prediction circuit 41 perforns

| BbratpeedbeirboplaLgl NPy ORLt DRLESSPLEHI ¥E1 BRCHOIHE 0O8KS
MB 20 conposing inmage data read fromthe nenory 33 to

988@{;@‘:9 tﬂéf%&&if’{‘eg"ﬁﬂﬁrga{%ﬁgdi8E18?§31H8é§ 1PAsed Ofe

respective ra prediction es regulated’ln
advance.B% the JVT and det 9ts a difference DIF
beTWEER ThE B?%ﬁ?%t?%ﬁcP gé "data and the inage data

S23. 25 Then, the intra prediction circuit 41
speci f i @%5@an 13e SHBPOR BT e AhE FROpr €4F €t brd hodfetputs the
corresponding to the mninmum difference in the above
dbfédiehtengenagat @dtaecBpebyi veeyspeoifidd dhbye
plurality of intra prediction nodes and outputs the
speeaiii cefloh nhode paedi thé odi fbdechEM DOFt Be bhe selection
reversible coding circuit 27. Also, the intra
pLedbgiLO0RgCircuit 41 outputs the prediction inmage
data PI by the specified intra prediction node and

t?SogbﬁferencfhémﬁgéfbﬁrEEéﬁﬂé%&&ﬁVhompensation circuit 42

performs motion prediction processing in unit of frame

data and field data on the image data 823 as explained

. with reference to FIG. 4 and FIG. 5 and determines a -

motion vector MV based on the reference image data REF
read from the memory 33.

Namely, the motion/compensation circuit 42
determines a moticn vector MV to make the difference DIF
between prediction image data PI regulated by the motion
vector MV and the reference image data REF and the image
data S23 minimum,

The motion prediction/compensation circuit 42
outputs the prediction image data PI and the difference
.DIF to the selection circuit 44 and outputs the motion
vector MV to the reversible coding circuit 27. |

Note that the motion prediction/compensation
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circuit 44. 10 [0029] The notion

predi ction/ conpensation circujd 42 perforns notion 05P0255
predi ction processing in unit of frane data and fig 8
data on the imge data S23 as explained wth

reference to FIG 4 and FIG 5 and determ nes a
nstizsitiske d2o PemfoBBSe Bofh onh Predisite AR CPARGE Sa&L 8 REF

15 read fromthe nmenory 33. Nanely, the

nMptricarysEamge psa tthen reispewttii v42 frdeeedritpesnd floeldndata

vector MV to nake the difference DIF between

PRt oo piRgeoldapcPdategwirat @d rbydt Fecfidthenpicture
vector W and the reference ina@é data REF and the

@%?% HQ%fQQtﬁeﬁgg F Irg ? %gIEQE same Ficture type

i ction/conpen out put s
predl t|on | and the difference D F to
t KES electl |r05'%'22'and out puts the notion
vector W to the reversible coding circuit 27. 25 Note
t hat t héPRoBRORSEE é"ﬁirSHfL&oﬂﬂeﬁgﬁPPBﬁsl§hSO§P6§SSe“°e
circuit 42 perforns notion prediction/conpensation
pPddedsiong Srromhdheedpderi peefigid odacaraghd tf 4d| gndathe
based on picture type data PICT read fromthe picture

t Y& flaichele DEFOEYZSDE Wy oapphhy mgtiba sanme picture
type 5 used in the MPEG coding. The selection circuit

44 reaiiRah 8% /chfirdnkherencei rBul ¢ @put fromthe intra
prediction circuit 41 and the
When the selection circuit 44 determines that the
'difference DIF input from the intra prediction circuit 41
is smaller from the above comparison, it selects the
prediction image.data PI input from the intra prediction
circuit 41 and outputs to the calculation circuit 24.
[0030] When the selection circuit 44 determines that
the difference DIF input from the motion
prediction/compensation circuit 42 is smaller from the
above comparison, it selects the prediction image data PI
input from the motion prediction/compensation circuit 58
and outputs to the calculation circuit 24.
Also, the selection circuit 44 outputs to the
reversible coding circuit 27 selection data S44
indicating that inter prediction coding is selected when

the prediction image data PI input from the intra

prediction circuit 41 is selected, while outputs to the
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S, an

difference DIF input fromthe notion

predi ction/ conpensati on circuk} 42. 10 When the SO5PO255
selection circuit 44 determnés that the difference
DIF input fromthe intra prediction circuit 41 is
smaller fromthe above conparison, it selects the

predeesibie gegdndacarpuiitngdt selemtine BatRraS44

prediction circuit 41 and outputs to the cal cul ation
cinciicktidg that003@raV\berdikeéisel ectiioy ¢sr sailecddd when
determnes that the difference DIF input fromthe

MheOBreph edlich AB/AGOPREASALIOR roin ¢Ht md2ibs smal l er.
fromthe above conparison, it selects the prediction

:O e%ai@@iap%om aput, f Lamt he, ot b8Mis_selecte

d.
I ction/conpensation circuit 5 nd outputs to

cilPOaT 44" out B YPER2: HECOREVE, G BRE- Bonf ngeerFEgP = an

27 selection data_S44 _indicating that inter

piEBityi §RTc SHPAR RS y@ﬁ@eﬂ@é@ﬁh%ﬁtatﬁélpréaﬁcéﬁsﬁdes the
i mage data Pl input fromthe intra 25 prediction

cMPEGI timdgei slagal Sdfleby Whiel HPEGEpiibs geperhge20mage data
SO5PO255 reversible coding circuit 27 selection data

Sé41 bnd eatplgst hhak sAineatpr eleCki@Betodbbgchting circuit
sel ected when the prediction data Pl input fromthe
mpii on prediction/conpensation circuit 58 is

selected. 5 [0031] The MPER decoding circuit 51

receiveglgéég ggiﬁﬁgbz 5L SXAYPLErNPEGS MRS LR 2 the
picture type buffer memory 52 the picture type data PIC T
‘included in a header of the image data 811 and indicating
a picture kind of each macro block.
The MPEG2 decéding circuit 51 extracts a

quantization scale Qm of the each macro block used in the
"quantization in the MPEG2 coding step from the MPEG image
data S11 in the above dececding and outputs to the
activity calculation circuit 53.

f0032] The picture type data PIC T stored in the
picture type buffer memory 52 is read by the selection
circuit 44 and the motion prediction/compensation circuit
58.

[0033] The activity calculation circuit 53

calculates an activity Nact based on the quantization

scale Om input from the MPEGZIdecoding circuit 51 and
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MPEG i mage data S11 by the MPEQ to generate inage
data S51 and outputs the sang . to the screen
relocating circuit 23. 10 Almg]o the MPEQR decodi ng S05P0255
circuit 51 wites in the picture type buffer nenory

52 the picture type data PIC T included in a header
ofoutira tisnddie ¢@me $P1 thed rafdi conitygl sigicetidr 84ki A4G. B
of each macro bl ock. The MPE&R decoding circuit 51

extsr actvietv Forquamiliad atingn psoales sQmgofint biccacit i Er0

bl ock used in the quantization in the MPE&Q codi ng

stan du1emildie JYREaiitTBge shdand 18l Frid) bhemaoyRrforming
decodi ng and outputs to the activity calculation

Cigd:CYi . 2 e _pict Pl l ore
irglt%;wigt cg%h&bg?&r]ém}&pg@b% fu:g:?lrtr?ye%%r%%go%rﬁ s:,&r ga%'b& In gvr
the selection circuit 44 and the notion

pPE€G &% -on/ conpensation circuit 58. [0033] The

activity calculation circuit 53 calculates an

activit PeNgdr BasegbPdanpéofuiatilz e paderbyséakérgnps an
i nput fromthe MPEQR decoding circuit 51 and 21

SexRgR3s calipliasivhe ofarbet acttherityt Macintuseld Eorcui t

54. FIG 8 1is a view for explaining processing in the
agknerb)t i ngamarat k0B ckisr et (33 ShavwnE Il () Gin2 theeovT
performing field coding in unit of picture as shown

I BrEE BithN sdVEnownCodl BEG. 6.

Step 8T11:

The activity calculation circuit 53 receives as an
input a quantization scale ¢m(i) of the macro block |
MBm (i) and a quantization scale Qm(i+l) of a macro block
MBm{i+1) shown in FIG. 6 from fhe MPEG2 decoding circuit
51.

The activity calculation circuit 53 receives as an
input the quantization scales QOm(i) and Qm{i+1l) as
arguments of a function ft() shown in the formula (1)
bélow regulated in advance for a top field TF_3j and
specifies a quantization scale Qa t(i).

10034] [Formula 1]

 Qa__ti)=f(@m(), Qmi+1))
| | (1)
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Bel ow, an explanation will be nmade by taking as an

exanpl e cal cul ation of the activity Nact used for .
generating nmacro bl ocks NBjt(%% and MBjb(t) in the FRFO255
i mge data S2 shown in FIG 6. 10 Step ST1l: The

activity calculation circuit 53 receives as an i nput

a- [§025tli zat i ofhecakbelQhty) calcuhatianr oibtotk SRBrgeeives
and a quantization scale Qr(i+l) of a macro bl ock

MB&( hl) nphewthenghbGtiGaftti om shalWBEGR (decaddngm(i+l) as
circuit 15 51. The activity calculation circuit 53

r%‘i«%h)ﬁ%%tés o@Na EREkibhe rBYINLheah! 9B sgal §§r1QHlea) (2)
Ch(|+ ) as argunents of a function ft() shown in

1 Wl eg I n n top
f?%ﬁgg? d é&dggags %cF %e% %@Oh&fggggo%%s a%ng
t(i).  _[0034] [Fornula 1 (Qu(i), |+1))
2%P§€5§%?§53 F%6§§?z?ﬁé° cFF@ﬂ%ybéaPé&Patlon circuit
53 receives as an input the quantization scales Qr(i)
an@0@&(i +1 ) afFommylderls of a function fb O shown in
the formula (2) regulated in advance for a bottom
field BF j and 5 specifies a quantization scale Qa

°(1) Qal “B6h) A5 Ml ). (i #7097 Qrii+1))
..(2)

[0037] As the ft() and fb(), for example as shown in
the formula (3), the smaller of the quantizaticon scales
Om(i) and Qm(i+l} is selected and ﬁsed for a function for
specifying the quantization scales Qa t(i) and Qa b(i).

[0038] [Formula 3]

Qa_t(i)=Qa_ b(i)=min(Qm{(), Gm(i+1))
..(3)

[0039] Note that as the functions ft() and fb{), for
example, a function for calculating the quantization
scales Qa t(i) and Qa b(i) by calculation shown in the
formuala {(4) below.

[0040] [Formula 4]
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.(2) [0037] As the ftOand fb O, for exanple as
shown in the fornula (3), the srmller of the
qguanti zation scales Qi) arfc Qni+1) is selected SREF0255
used for a function for 10 specifying the quantization
scales Qa t(i) and Qa b(i). [0038] [Formula 3] Qa

t(i)=Qa b(i)=mn(Qm(i), Qni+1)) ...(3) [0039] Note
th L(pe=t ti 16

hogs (Or ey = G G P 1 4Tyl e2 o
t(i) and Qa b(i) by cal cul é4)on shown in the 15

ing the quantization scales (a

fornula (4) below. [0040] [Formula 4] 23 SO5PC255 Qa
t(i)=Qa b(i)=(Qm(i)+Qr(i+1)+1)/2 (4) [0041] Step

ST12: The activity calculation circuit 53 cal cul ates

apooaverage vatae avegn t of quantization scales (a
t(i) of all block data in the top field TF j, to

whi ch tfge NREE Py DLH! egkcmubﬁ bel-engs, 5§a§§ﬂcﬁnata§ an
formula (5) below.™ [0042] [Forrmula 5] aveQa t= (1 /N)
E£§g£5%e ngﬁe £§gQaﬁt of quantization scales Qa t(i) of
all block data in the top field TF j, to which the macro
block MBjt(i) belongs, based on the formula (5) below.

[0042] [Formula 5]

aveQa_ t=(1.”N) Ean_t(i)
..(5)

[0043] Also, the activity calculation circuit 53
calculates an average value aveQa b of quantization
scales Qa b(i) of all block data in the bottom field BF j,
to which the macro block MBib(i) belongs, based on the
_formula {6) Dbelow.

(00447 - [Formula 6]

aveQa_ b=(1./N)D.Qa_b(i
(e

[0045] Step ST13:
The activity calculation circuit 53 calculates

‘activity Nact t(i) by dividing the quantization scale
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[0043] Also, the activity calculation circuit 53
cal cul ates an average val ue a%fCa b of quantization
scales a b(i) of all block data in the bottomfie
BF j, 10 to which the macro bl ock MBjb(i) bel ongs,
based on the formula (6) below [0044] [Fornula 6]
aQeQs (33 chlolapg@s B thieefs2Rp. ST1l6PY [th@4Besrgs value
ST13: The activity calculation circuit 53 cal cul ates
15vagh ¢ toalNadtated inbyhdi sitdipng Tt e fnarbichabifothe macro
scale 24 S05P0255 Qa t(i) calculated in the step ST11l

by 1lh& sAVEY 2R o¥R)iMe RVERR ftophlrguhatl a@dh snakhanst@Pin the
ST12 for each of thé macro bl ocks MB befonging to the

top. field TE j hown in the fornmula (7) below 5
[%%f&jhgﬁo(}r)m{bgq%ws'l\lact_t(i) —at (i) /ave@ t ... (7)
[3047] Al so, the activ%&y calculation circuit 53

cdlPldtdt es actFOFTYRadd b(i) by dividing the

quanti zation scale Qa b(i) calculated in the step ST1l

o1 N ot o QA TR Py SR M el onging 10

the bottomfield (7)

d905P0255

[0047] Also, the activity calculation circuit 53
.calculates activity Nact b(i) by dividing the
qﬁantization scale Qa b(i) calculated in the step ST1ll by
the average valué aveQa b calculated in the step ST12 for
each of the macro blocks MB belonging to the bottom field
BF j as shown in the formula (B) below. |

[0048] [Formula 8]

Nact b(i)=Qa_ b(i).”aveQa_ b
..(8)

[00497 Step ST14:

The activity célculation circuit 53 outputs the
activities Nact t(i) and Nact b(i} calculated in the step
ST1l3 to the rate control cifcuit 54,

[C050] The rate control circuit 54 calculates a
gquantization parameter QP for each macro block MB based

on the activities Nact t(i) and Nact b(i) input from . the
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BF -j as shown in the fornmula (8) bel ow [0048]

[Formula 8] Nact _b (i) =Qa_b (i) /aveGa_b (8) [OOéﬁ@%m55
Step ST14: The activity calcul’ation circuit 53 outp

the 15 activities Nact t(i) and Nact b(i) calcul ated
- in the step ST13 to the rate control circuit 54.

[ 80BDViThecadtuvlabhonoticevthi P35andapetbutesthe same to
qguanti zati on paranmeter QP for each macro bl ock MB
bare@dquentibataehi ¥itbestNaet t(i) and Nact b(i) input
fromthe 25 SO5PO255 activity calculation circuit 53

and outputs, tReSalBpl&ssihg QHénébﬁﬁ&iQDeQ'ﬁgétttzﬁ) and
Her e, when expreSS|ng the activities Nact_t(i)

Nact b 194 a_d
pa?%ﬁe%él)cﬁ¥l of 28ach 5%%2? %ﬁlék ﬁnggggigéggggd by
the formulas_(9) and (10) bel ow. _Note that "round" nb
tn%ramsFﬁﬁ|9P§ i Pﬁd?éabe@aFﬁ?eaéPcbr%§e§§.ﬁﬁpsvssed Y
rounding, and "QPr" in the fornula (10) is a
rther EncmufpantPraandn(1phrhabewr Negal shed Byowrnd” Jyr the
met hod, which is regulated 10 for field data or frane
dﬁbﬁmuléomgl]iﬁ&bcauéa Shtédg€P-poundsEinglbyl2bapdiny, and
) (9)

ZWOPr# in the formula (10) is a reference quantization
parameter regulated by the JVT method, which is regulated
for field data or frame data.

[0051] [Formula 9]

AQP=round(log, ,,Nact(i))

...(9)
[0052] [Formula 10}
QP (i)=QPr+ AQP
..(10)
[0053] The rate control circuit 54 outputs a

quantization parameter QP (i) generatedlas explained above
to the gquantization éircuit 26.

The guantization circuit 26 performs quantization
on.the image data S25 by a quantization scale regulated
in accordance with the quantization parameter QP(i) input

from the rate control circuit 54 to generate image data
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[0052] [Formula 10] QP(i)=QPr+0OQP ... (10) [0053] The

rate control circuit 54 outpu a quantization
paraneter QP(i) generated as %iplained above 15'tosom%m55
the quantization circuit 26. The quantization circuit

26 perfornms quantization on the inmage data S25 by a
q&&%t.i zation scale regulated in accordance with the
quanti zati on parameter QP(i) input fromthe rate

cont r ol Neitectthtt54ihothenprakentmageodainan26 SAEP0255

526. Note that, in the present enbodi nment, the

qa%%&&&%%%&%nsgﬁbge'§sr§@ h@%%@dtQob%ed@%ﬁbggdwﬂﬁ@ntEﬁe
guanti zati on par amet er CP ) i ncreases "6".

[gggﬁk a?&o% b%r m&ESW XRB%E@%%%sa Oﬂ%matlon

ng ap ara us regard
detern1nat|on guanti zati gn sca

quEfciat i on. F%Fepgs*ﬁla Yhev EzeﬁgiﬁaFﬁBchFcBPFr%fion

extracts a 10 quantization scale Qmof each macro
blegerpiseefi #heqgadi ngabPbATREUSN 2MPRGR rédadngeseapination
fromthe MPEG image data Sit in the decodi ng above

ad euppensitzattibe saefeviehyd gabodhiabitéenci rcuit 53.

Step ST22:

Step S8T21:

The MPEGZ decoding circuit 51 extracts a
gquantization scale Om of each macro block used in
quantization in an MPEG2 coding step from the MPEG image
data 811 in the decoding above and outputs to the
activity calculation circuit 53.

Step 8T22:

The activity calculation circuit 53 calculates

"activities Nact(Nact t(i) and Nact b(i)) based on the
quantization scale ¢m input from the MPEGZ decoding
circuit 51 in the step 8T21 and outputs the same to the
rate control circuit 54.

Step STZ23:

The rate control circuit 54 calculates a
guantization parameter QP of each macro block MB based on
the activity Nact input from the activity calculation

circuit 53 in the step ST22 and ocutputs the same to the

quantization circuit 26.
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15 The activity calculation circuit 53 cal cul ates
activities Nact(Nact t(i) and %ﬁct b(i)) based on t
qguanti zati on scale Qm i nput f#bm t he MPE® decodi ng
circuit 51 in the step ST21 and outputs the same to
the rate control circuit 54. 20 Step ST23: The rate
cont r ol S¢epcET2454 cal cul ates a quantization

paramnmeter QP of each macro bl ock MB based on the

activi t yhNaguanffub ticanci keuact 26 pyrcakrsl atbanization
circuit 53 in the step ST22 and outputs the sane to

LRe tPe GHARW GALEORIE! HEuial . %nt%%a%%ﬁ%éélesﬁc%eulated

ST24: The quantlzatlon circuit 26 perfornmns
Nt 0 e b [ t n
sc§ ‘s#%&&%atcsd e e B
r amet i) input 5 fromthe rate %ontrol Clr UIt
TR t § SPRETRS CErEidt €% mgdlGar&SB26 T2
[0055] Bel ow, an exanpl e of an overall operation of
tﬁ@n@éﬁﬁﬁgl@ESQrd?¢§ 22fhen codi ng by the JVT net hod
the 1inmage data S51 obtai ned by decodi ng the MPEG
i M@gS&5dat a 1Bebblr, wahl kxbepérpbéi andoverall, opheahPE® of
i mage data S11 coded by the MPEQ is input to the
Meke? degadi Bgparbeuist 25heNeXbdihge PR detoficRfod the

circuit 51 decodes the
image data S51 obtained by decoding the MPEG image.data

EE%5P0255-

S11 will be explained.

First, the MPEG image data S11 coded by the MPEG2
is input to the MPEG2 decoding circuit 51.

Next, the MPEG2 decoding circuit 51 decodes the
MPEG image data 811 to generate the image data 851 and
outputs the same to the screen relocating circuit 23.

At this time, the MPEG2 decoding circuit 51
extracts a quantization scale Qm of each macro block used
in quantization in the MPEG2 coding step from the MPEG
image data S1l1 in the above decoding and outputs the same
to the activity calculation circuit 53.

Then, the activity calculation circuit 53
calculates an activity Nact based on the gquantization
scale Om and outputs the same to the rate control circuit
54,

Then, the rate control circuit 54 calculates a
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MPEG i mage data S11 to generate the inage data S51 and
15 outputs the sane to the screen relocating circui _
23. At this tine, the MPEQR &%%odlng circuit 51 %05P02&3
extracts a quantization scale Qmof each macro bl ock

used 1in quantization in the MPEGQ coding step from

t HeanPEGa tinngpadatmet8t10Pnofheaghomactdecblipay HRdbased on
outputs the sane 20 to the activity cal cul ation
CitheUbabtD3dityheActt hadastitpiity enkcuhmbki @8 ehecuit 53
calcul ates an activity Nact based on the quantization

Sgahf L andnoUt puhstt Bg same to the rate contro
circuit 54. 25 Then, the rate control circuit 54

tes a SO05POP 55 lzat r

ib&gﬁicro bl ocREMB" ase@rg& % 2 ac n38?£g€§é$ 1S}Eﬁé
outputs the same to the quantization. circuit

[ BO56F RFSHLFRiPR ﬁF‘éEfP&Fu 8h ngp@r%ﬁﬁ@aepﬁet RiFgwith the
intra prediction circuit 41 and a difference DIF with
t peedpré&dPot Loagpndgéaddlaipl ohsput pat the shéection
selection circuit 44. Also, in the notion
prédicaitoAAconpensation circuit 42, notion

predi cti on/ conpensati on processing is 10 perforned and

a nmotiof1¥ect 9fh Wel So8PERI b188icBDEnyBBmpBheELEbh0Bircuit
i mage data Pl "and the difference DIF are output to

tH@,Sﬁb@EBhoﬁrgaﬂSﬂignféompensatlon processing is

performed and a motion vector MV is specified, and the

| prediction image data PI and the difference DIF are

output to the selection circuit 44.

Then, the selection circuit 44 outputs prediction

image data PI corresponding to the smaller differenée DIF
qf the difference DiF input from the intra prediction
circuit 41 and the difference DIF input from the motion
prediction/compensation circuit 58 to the calculation
circuit 24.
[0057] Next, the calculation circuit 24 generates
image data 824 indicating a difference between the image
data S$23 and the prediction image data PI input from the
selection circuit 44 and outputs the same to the
orthogonal transformation circuit 25.

Next, the orthogonal transformation circuit 25

performs orthogonal transformation,'such as discrete
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Then, the selection circuit 44 outputs prediction

i mge data Pl correspondi ng tQ the smaller differen
DIF 15 of the difference DIF ?nput fromthe intra
prediction circuit 41 and the difference DI F input

fromthe notion prediction/conpensation circuit 58 to

t mesdale firsrisdermation ng4 Karbgseh-Negve thensformation,

calculation circuit 24 generates 20 inmge data S24

| o addd rgnaayed ideftey @2de theyweerattke imagge dadat {£623example
and the prediction image data Pl input fromthe

sel erir RAHAIIdn44 828 aubP e $REE shAet B8 the
orthogonal transformation circuit 25. Next, the

orthogqnaly sty ansf QL Tgt bLen circuit 25 25 perforns
orthogona transfbrnatloﬁ, such as discrete 29
SO5PO255 osine tran tornation.and.Kar?unen-Loeve
transf oPfRtirork e GHAPHEZRIAGE FAFSUE542P0PGERRFEFe

I mge data (for exanple a DCT coefficients) S25 and
oGUFGts 2t o pd ttder ABageafiitratedn baiseguicn e 5
Next, the quantization circuit 26 perforns
qusranitZaEitdrrondalle iregyé adatia iS25doasddnoe wheh the
quanti zati on scale regulated in accordance with the
0 dRidinit7A 2=t P Padiiiicte rABrbasee obnt RBcdd@ihitiabitobn
paraneter QP input fromthe rate control circuit 32,

$05r0255

apd 10 QUEDWHES tHe SRt @nthe eV eksichlLe _eg%ﬂtg t,32, and

circurt 27 and he 1 nverse quantization circu

outputs the same to the reversible coding circuit 27 and
the inverse quantization circuit 25.
Next, the reversible coding circuit 27 stores in
the buffer 28 the image data obtained by performing
.variable length coding or calculation coding on the image
data 826.
[0D058] As explained above, in the coding apparatus 2,
when performing JVT coding on the image data S51 decocded
in the MPEGZ decoding circuit 51, a quantization
parameter QP (quantization scale) of each macro block
used for quantization of the guantization circuit 26
based on the quantization scale QOm used for generating
each macro block MBm of MPEG image data is determined.
Therefore, according to the coding apparatus 2, it
is possible to perform high quality quantization with

less waste in the JVT coding by considering
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Next, the reversible coding circuit 27 stores in the
buffer 28 the i nage data obtajned by perform ng S05P0255
vari abl e length coding or cal<ulation coding on the
i mage 15 data S26. [0058] As expl ai ned above, in the
codi ng apparatus 2, when perform ng JVT coding on the
i chgeadéeaisSsicdeobdgdanthzahdoMPER thecdEEGgcedingi t
51, a quantization paraneter QP (quantization scal e)
otompalifgcothl eak c28euseddieermiabhgzat foantl zaheon
quantization circuit 26 based on the quantization

EEQkaQHbEsgﬁ £8rpgensLat ¥Ry 83A P SREL 8nbLeckndBm of
EG I nage data is determ ned. Therefore, according to

the_coding.apparatus, 2, it .. ossihle_t
RS Ar L gk APk D bt 2Sn i bRubeiF ke g dpBREL 2 FLon
JVT codi_ng by considering 30 SO5PO255 characteristics
ofCgb&n®Pzation in the MPEG coding conparing with the
case of determning a quantization parameter QP to be
us@85Pdr quanklsaiianrceyding tqubieicedinem apprIAtU9E2, 2S
W t hout using a quantization 5 scale Qn [0059] Al so,
aegpidingdt ebblre, cqdangiappavat usalesaga eXp) aanddQa_b (i)
above, quantization scales Qa t(i) and Qa b(i) are

gSBéf?bﬁérﬁ@éﬁdeEeBhSnQEﬂathﬁéht@ﬁaﬁﬁahe§c£MéE)Qﬁmﬂ) and
Qi +[') as shown in the above fornmulas (3) and (4) in

tBf (1Q1 RCLLVERYwhal fULALT QBoGLT BUEhuP3s 28§ DMa (4) in the
déetermning a . _
activity calculation circuit 53, and by determining a
quantization scale to be used in the quantization circuit
26 based thereon, it is possible to prevent selecting an
extremely larger or smaller quantization scale than the
quantization scale used in the MPEG method coding in
quantization in the JVT method ceding.
| Therefore, according to the coding apparatus 2, it
is possible to perform suitable quantization in the
quantization circuit 26 in terms.of image quality and a
.coding efficiency. Namely, it is possible to prevent in
the JVT coding a wasteful loss of information held in
MPEG coding or assignment of an unnecessarily large
amount of bits to information already lost in the MPEG
coding.

[0060] Second Embodiment

In the above first embodiment, an explanation was
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quanti zation scale to be used in the quantization
circuit 26 based thereon, it {s possi ble to preven
selecting an extrenely Iarge? or smaller quantizati
scale than the quantization scale used in the MPEG
nmet hod coding in 15 quantization in the JVT nethod

c odideg onThéee boreessdogr difngheo aciia vé st aglappatacns
2, it is possible to performsuitable quantization in

t ke rofdantizz ahben Sinf EUGL. 26 inn ther Basef ofmpgefaumlihty

and a coding efficiency. Nanely, it is possible to
PrEavaRf dodiid@ GihReudY eedihgrarwesketubyhosa efc. 6.
information held in MPEG codi ng or assignnent of an
unnecessar i r a .of bits tQ j | of).
alreadyi o0& gih%Fggnﬁnggggé |ﬁ§f FBO%ﬁ?Eég%g% hOLLL be
Enbodi nent 25 I n the above first_%pbodhne t,.an . i+ 53
eXFIEn & BF R8s S3TISE5P(ES5 2 e “dn °F 811398&8&3%08%

the activity calculation circuit 53 shown in FIG 2

i showe das& 16 Bemhernpegforméng £aeildgcpraingi inopnit of
picture as showmn in FIG 6. In the present enbodi nent,
amiexpl dlaickorswishiowlne i Fade Gn processi ng of the
activity calculation circuit 53 shown in FIG 2 when

per formphg fhel dscadiengwicRavii Fof explleliaiBbopkoasssing of
shown in FIG 7. FIG 10 is a flowhart for explaining
PIACCSUNG I, ARG K ¥1eRha 85 Aol GAUFIGY32 when

show i n

QRP0255

performing field coding in unit of macro block as shown
~in FIG. 7.

Below, calculation of activity Nact of macro blocks
MB3j (i) and MBj (i+1l) in JVT image data S2 shown in FIG. 7
will be explained as an example.

Step ST31:

The activity calculation circuit 53 receives as an
input a quantization scale Qm(i) of the macro block
MBm(i) and a quantization scale Qm(i+l) of the macro
_block MBm(i+1l) shown in FIG. 6 from the MPEG2 decoding
circuit 51.

The activity calculation circuit 53 receives as an
input the quantization scales QOm(i) and Qm(i+l1) as
arguments of the function f1() shown in the formula (115
below and specifies a quantization scale Qa(i).

[0061] [Formula 11]
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15

10 performng field coding in unit of macro bl ock as
shown in FIG 7. Below, calcyation of activity Na%b5P0255
of macro blocks Msj(i) and M (i+1) in JVT inmage data
S2 shown in FIG 7 wll be expl ai ned as an exanpl e.

15 Step ST31: The activity calculation circuit 53
recgQH€p) :asﬂa(erlﬁp)Jt(m—ﬁ:(Liqm]l)z)atl on scale i) of

t he macro- bl ock and a quanti zation scale

Qmi +l) of the macro bI ock B} +l) shown in FIG 6
fromthe MPEQR decodi ng 20 circuit 51. The activity
calculation circuit 53 receives as an input the
guanti zati on scal es Qn(i Qni +l) as argunents of

t A80Fgdct i on Mﬁ»sﬁbama)FﬁthéYf erhEEh2L1e} CHEFBI ard

specifies a quantization scale Qa(i). 25 [0061]

[ Eecaiivasl ik 3R $0PRE25Be Quantizitibmeth)esQAm(irlpnd
) (11) [0062] Also, the activity calculation circuit
58m(fiec¢i wesSaagumBnitBPUE the Guadtizatfan)seabes A(the
and Qm(i+l) as argunments of the function f2() shown

'@okﬁﬁlanﬁﬁylﬁeﬁé%)ahalQﬂé@ﬂ%l%@eg|&hgﬁ §zatlon2fcale

guanti zation scale 5 . [0063] [Fornmula 1
Qa (i+1). '
[0063] [Formula 12]

Qa(i+1)=f2(@m (1), Qm(i+1))
..(12)

[C064] As the functions f1l() and £2(), for example,
those as same as thé above formuléé (3) and (4) are used.
[0065H] Step 8T32:

The activity calculation circuit 53 calculates an
average value aveQa of quantization scales Qa(i) and
Qa(i+1l) of all block data in the field FI j, to which the
macro blocks MBj (i) and MBJj (i+l) belong, based on the
formula (13) below.

[0066] . [Formula 13].
aveQa={(1.N) ZQa(i)

e

..{(13)

[0067] Step ST33:



10

15

Qu(i+1)=f2(Qmi), Qi+1)) ...(12) [0064] As the
functions fl() and f2(), for anple, those as sa
as the above fornulas (3) and£%4) are used. [0065]n§05P0255

Step ST32: 10 The activity calculation circuit 53

cal cul ates an average val ue aveQa of quantization

scal es Th¢i 3chhdl tyagalrplatian| chreektdagacahcphetes an
field FI j, to which the macro blocks Mj (i) and

MBEivh rvbEbandi)bhgediondihg therquhat@iatibelsmaléSQa(i)
[0066] [Fornmula 13]. aveQa=(1/N) EQa(i) ;EQ ... (13)

[ BAb&h1Sten §E3%he3§t§9536§55byTBﬁeagﬁéyagé value aveQa
calculation circuit 53 calculates an activity Nact (i)

by 4| Mighgg %@ Eﬂgagkﬁéakhﬁﬁ égakﬁ a(i), &gé'%HkﬂﬁfQ (14)

in t e step aver age valUe ave
c% uIated in the step ST32 as shown in the fornula
3; 5 bel ow. [0068] [Formula 14] Nact (i)

gaé %/aveca (14) [0069] Also, the activity
GPation ciFewrEla3ldtal culates an activity

Nact (i +1) by dividing the
Nact(i) =Qa(i) aveQa

..(14)

[0069] Also, the activity calculation circuit 53
calculates an activity Néct(i+1) by dividing the
quantization scale Qa(i+l) calculated in the step ST41 by
the average value aveQa caiculated in the step ST32 as
shown in the formula (15) below.

[0070] [Formula 15]

Nact(i+1)=Qa(i+1)/aveQa
. (15)

[0071] Step ST34:

The activity calculation circuit 53 outputs the
activities Nact (i} and Nact(i+l) calculated in the step
ST33 to the rate contrcol circuit b4.

[0072] The same effects as those in the first

embodiment can be obtained also in the present embodiment.
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quanti zation scale Qa(i+l) calculated in the step ST41
by 10 the average val ue aveC_a3 alculated in the ste%O{)POZ55
ST32 as shown in the fornul a”(15) bel ow. [0070]

[ Formul a 15] Nact (i+1) =Qa(i+1)/aveQ ...(15) [0071]

Step ST34: The activity calculation circuit 53 outputs

t HEO0783 act i viThreprrgenti ynyaatiaot Lp+hptchivitadetoi khe
the step ST33 to the rate control circuit 54. [0072]
Thdosamembbbdaienitas t hose in the first enbodi nent can

be obtained also in the present enbodi nent. 34

SOSPQ25For[ @&ARb1ENE i A @8aNLbbY%EBInb8AI manRQY, EhMthed
to the above enbodi ments. For exanple, in t he above

CHBAILEEALRa kNS (U DABPRY BLUFGZNihEC£ERTA Bbain
per?br%?ngiﬁi& d cadi ng %ggy tﬁgg V%OHE% d " was g
expl ai ne s an.e | e, byt frame codin b
pB¥ GPRedY T AR (RS SXPIPiBeEnAFe 20 AAARE Sy ofuETI5ame
shown in FIG 8, the activity calculation circuit 53
c&PEERg: B3Y ke RFEFag@efal ue aveQa of quantization
scales Qa of all 10 block data in the frane data, to
whi ch t he fhdsochbkeckfobekangpleaninbébedsther 88h2 shown
activity Nact is generated. Also, in the above
eqho@dTOENBS, tiRl betiviRge cdakalation circuit 53 calculates
an average value aveQa of quantization scales Qa of all
block data in the frame data, to which the macro block
belongs, and based thereon, an activity Nact is generated.
Also, in the above embodiments, motion image data
was explained as an example of data to be processed in
the present invention, but data to be processed in the
present invention may be still image data or audio data.
INDUSTRIAL APPLICABILITY

[0074] The present invention can be applied to

coding systems for coding image data.
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was expl ained as an exanple of data to be processed in

the present invention, but da?g to be processed in t&Rpooss
15 present invention may be still inmage data or audio

data. | NDUSTRI AL APPLI CABI LI TY [0074] The present

i nvention can be applied to coding systens for coding

i TG dat £123aneshsstpss Wiat is clained is: 1. A data
processi ng apparatus for perform ng a second

‘quanti zation on data to be processed and obtained by 5

performng inverse quantization after performng a
first qQualaitaz triceRedey ny faipicsir adhan ticratdedrT 3 edlng, a second
conprising: a quantization scale generation neans for

O RARIALAMY i S PR 13U Y I b SGA L NP bt dde by

first quantization scale; and 10 a quanti zation nmeans

f ' . t ' :
B R L AR
gener .scal e generation neans.

t.ed hy the quantization )
Z.WR%@%%@%%&%%%?&“ YR i FERRRLINI
1, 15 wherein: the quantization scale generation
means gén&iandd zathens scede geamtiatdoromeses dased
on the first quantization scale for each of a
plaemanatty ref blsetiordaiguanddmaddsiony saage iateal am thhe first
data to be processed; and
quantization scale; and
a quantization means for performing the second
quantization on the data to be processed based on the
second quantization scale generated by the quantization
scale generation means.,
2, A data processing apparatus as set forth in claim 1,
wherein:
the quantization scale generation means generates
the second guantization scale based on the first
quantization scale for each of a plurality of block data
"composing image data as the data to be processed; and

the quantization means performs the second

quantization on the block data based on the second

gquantization scale generated by the second quantization

scale generation means in accordance with the block data.
3. A data processing apparatus as set forth in claim 2,

wherein the gquantization scale generation means generates
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20 the quantization neans perforns the second
guanti zation on the bl ock datga, based on the second
guanti zati on scal e generated t he second

guanti zation scale generation neans in accordance
with the block data. 3. A data processing apparatus
asnsistx fdertteh indicladiimo? 2 2emplerditly degrgsamt s bdock
scal e generation neans generates 36 SO5PO255 i ndex
datarta i Gt ig1e o seeRp kevsieldy othe gihee fdfrsttherubindd kea tdana
to be processed based on the first quantization  scale
used i s fild $heauanisitz guaelrtifz%rti@m FJH RBtERGing the
bl ock data to be processed or the bl ock data aroun

t I?ﬁo%l?'cfa% q:%t e %I}g)fr‘%}%%g toqfs LIh ebsl%%%ngiata around  the

guanti zat1 on scale 'ock data to be processed

based .on the index data. 4. A data ocessi.ng , .

APk (o tRe SO MR A HeSc EhemSEComh BT AR RS2 Le

bl ock data MBnm(i) and MBm(i+l) 10 respectivel ]

cofr ddypoidionk 19& tadjtec st PrRsasisesk Baf@se opddia iigkex data.
in the vertical direction in the inmge data are

subj ectrediatta heddssinggegpeiradiisoRrshasdd fortthd if iglstim 3,
quanti zation scales Qmi) and Qi +l), respectively,

t Renspeamd-i zati on scal e generation neans cal cul ates 15

the second quantization scale Qi) to be used when

perform t S t \ated: QN Lggk data
VB ) Baeng e BRR AR, MR (1" 0 MR (e el s

Q}(els)pe%r]:dJ.v | g&rr%%%&n'@n%e %n% l“ala.ac:rétnitz actxJoo%lSo%%l %.mage

S05P0255

positions in the vertical directidn in the image data are
subjected to the first quantization based on the first
quantization scales QOm(i) and Qm(i+l), respectively,

the quantization scale generation means calculates
the second quantization scale Q(i) to be used when
performing the second quantization on the block data
MBm(i) based on both of the first quantization scales
Om(i) and Om(i+1) and the second quantization scale
Q(i+1l) to be used when performing the second quantization
on the block data MBm(i+1l}; and

the quantization means performs the second
quantization on the block data MBm(i) based on the second
quantization scale Q(i) calculated by the qguantization
scale generation means and performs the second

quantization on the block data MBm(i+l) based on the



Qi+l) to be used when perform ng the second

guanti zation 20 on the bl ock gata MBn(i+l); and the 05P0255
guanti zati on means perforns the second quantizati or%3

on the block data MBm(i) based on the second

quanti zation scale Qi) calculated by the quantization

sggiceonge sepatiiga theanscade pdiafddms the second 25

guanti zati on on the block data MBnm(i +l) based on the
3B.S05R03a%a proaedsquantippatiadmss aal ae@ folt)kh Sn Alaim 4,
data processing apparatus as set forth in claimd4,

f Wi eLTRIce <C (RS isi@g:a control means for generating
first field data 5 configured based on bl ock data

MBj t (i) johtained ﬁéagggg grg%ggrb%%F§$§9§%g field data

guanti zation on t d second

field.data to f i ith t .first field . data,
G eREgd Resg Rt Bl oo st MR H 00 Ghtatkad BY

perform ng the second quantization on the 10 _bl ock
dRextRBRLRg Ehe secredc gueniRersirrerd 06 kgosk data
picture level is perfornmed on the inmage data. 6. A

- d¥Br (p) gcesdl sgcappgaraeds detsettof dotrn Rnpeliai mith the
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further conprising: a control nmeans for generating

f ifelrg td&hialls deeafl,i gvhdddoasad varedl eakndata MBjtG MBib (i)
and MBj (i+l) obtained respectively by performng the

Sg62ad nHURY Eéét_eb%iga the klkeckhqdahan¥Bahithcdndn the
MBn(i+l) in"the

block data MBm(i+1}, in the case where field coding at a
picture level is performed on the image data.

6. A data processing apparatus as set forth in claim 4,
further comprising:

a control means for generating field data
configured based on block data MBj(i) and Miji+l)
obtained respectively by performing the second
guantization on £he block data MBm{i) and MBm(i+1l) in the
case where field coding in unit of the two block data
MBm (i) and MBm{i+l) is performed on the image data.

7. A data processing apparatus as set forth iﬁ claim 4,
wherein:

the gquantization scale generation means specifies a
quantization écale Qa based on a predetermined function
using the first quantization scales Qm(i) and Qm{i+l) as

arguments, and calculates the second gquantization scales
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case where field coding in unit of the two bl ock data
MBm(i) and MBm(i+l) is perforped on the inmage data.

7. A data processing apparatug?as set forth in claié%gP0255
4, wherein: the quantization scale generation neans
specifies a quantization scale Qa based on a

pidddt eénd Rdd Hllnbrised onsithg shecified quantizatiep scale
scales Qi) and Qmi +l) as 25 argunents, and

c@acul ates the second quanti zation scal es 38 SO5PO255

Qi) and Qi +l) based on the specified quantization

sgal e Aﬁﬂat%-péo@%%%iﬂgoﬁ irBGuaPppar akys resthetinf @khim 7,
inclaim7, wherein: t he quantization scale

9%%%%%&59” means specifies the quantization scale Qa

based on the function using the smaller of the first

uanti zation scal.es, On and i+l S a quantization.
deale obheoluReTiEatTPhe B6athy UapbaRhLae H8abs, SPorChies
inclaim7, 10 wherein: the quantization scale

gdher SUPBHiFBAAS NS SERILEI 83 bpredg@antheafipstien usgpy the

based on the function for calculating a quantization

scukdlex bf thlecdliasitnguahQitr)iQn( seh)les) OB ahd 0O.(iAl)
data processing apparatus as set forth in claim?7,
Waer &l Buantization scale Qa. -
9. A data processing apparatus as set forth in claim 7,
wherein:
the quantization scale generation means specifies
‘the quantization scale Qa based on the function for
" calculating a quantization scale Qa by calculating
(Qm (i) +Om{i+1)+1) /2.
10.- A data processing apparatus as set forth in claim 7,
" wherein:
the quantization scale generation means
calculates an average value ave of the
quantization scales Qa of all of the block data in field
data or frame data, to which the block data to be
processed belongs,
calculates an activity Nact by dividing the
quantization scale Qa of the'block data to be processed
by.the average value ave, and

calculates the second quantization scale of the




t he quantization scal e generation nmeans cal cul ates an
average val ue ave of the quaptization scales Qa of
all of the block data in fiel g§20 data or frane dat aS,O5P0255
to which the block data to be processed bel ongs,
calcul ates an activity Nact by dividing the
qRIRGs A3 teh i R s etk Bseck aanttde @gafdvity Nact.
processed by the average val ue ave, and 25 cal cul ates
t Hel secéndlagramtoraisisangs oalthodf folve P& fSAFRER5Second
bl ock data to be processed based on the activity Nact.
1 lquzh il 2 iWrD GRS SHateh MR Rd JrafeRIdD AN SLTeEoRE by
guanti zati on on data to be processed and obtai ned by
P HF UG d NMRFS& S %Hté%t@l%nafatf%rerp?efr%@dﬂgf Ifi$st
57quanti zatl on by a first quantization Scal e,

te erat.ing a_second

includi.ng:, . a first of n S
e b I X SR YRS R O e uding:

scal e; and a second step of perform ng the second )
quanti z&t itdirstors teRe oéaﬂgnf%aﬁé“ﬁr 8c 88588 s8BR LR AR

second 10 quanti zation scale generated in the first

- sts@ple basedl cudithe dppetayentigapdion sgale/decddi ng
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means for generating decoding data by decoding coding
dat a gerersaicethdoy tper bar petFotodnag the sBobndnguEBge zation
data by a first coding nethod and obtained 15 by
P AHE Rt Y vl dRbicealsed Haased oo thd isk¥ond
quantization scale generated in the first step.
12, A coding apparatus, comprising:

a decoding means for generating decoding data by
decoding coding data generated by performing coding on
motion image data by a first coding method and obtained
by performing first quantization based on a first
quantization scale in the coding step;

a quantization scale generation means for
generating a second quantization scale based on the first
quahtization scale; and

a quantization means for performing second

quantization on the decoding data based on the second

quantization scale generated by the quantization scale

- generation means in a step of performing coding in a

second coding method which is different from the first

coding method on the decoding data generated by the
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quanti zation scale in the coding step; a quantization
scal e generation neans for erating a second :

. . . 505P0255
guanti zati on scal e based on t e first quantization
scal e; and 20 a quantization neans for performng
second quantization on the decodi ng data based on the

- séeemdiinguarePFati on scal e generated by the

quanti zation scale generation neans in a step of

péiaf.or mtAngatedprgecensangseppadatudi Aigrnpehbdrmibnghsesond
different fromthe first 25 coding nethod on the
deceditigadaba ganaaahedobyet becd@s588PEZESoheats adtngy
nmeans. 13. A data processing apparatus for perform ng

E@Q@%rmﬁ @nﬁh§@ 'QnqﬁQnQQEgtﬂeanfEEQC§§§%Qrﬁﬂgg first

tained by perform’™ng inverse quantlz tron after

perfo&g&n flr%t 5 guan |zat| st - in
q@gnp’ il 8, ﬁ%rﬁg lza laﬂaﬁFPzgflgﬁ gca ang:
generatlon circuit for generatln a second

quant i zat AYANSEZRELIRRSEGRLR EﬁEeF?F§Pn GUERPL ZafPBN

scale; and a quantization circuit for performng the

S g@@@eratiogq saseceadi anaoftiehdidat sacedebbapedcenssbe first
based on the second quantization scal e generated by

t bragtantitiahi eaala¢gahadgeneration circuit.

a quantization circuit for performing the second
quantization on the data to be processed based on the
second quantization scale generated by the gquantization

scale generation circuit.



