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1 SO05P0255 DESCRI PTI ON DATA PROCESSI NG APPARATUS
THE METHOD AND CODI NG APPARATUS 5 TECHNI CAL FIELD go5pgoss
[ 0001] The present invention relates to a data
processi ng apparatus, the nmethod and a coding
%F%yantization on i mage dat a.
10 BACKGROUND ART [ 0002] FEdem“Nears, appar at uses
based on nethods, such as the Mving Picture Experts
Goup (MPEG for using inmage data as digital and
conpressing by discrete cosine transformation and
ot her PATROHROGESSINASADPARATUAS FHH METHODI AND CODING
conpensati on by using redundancy peculiar to inmage
information for the purpogserefraefid ciently
transferring and accunul ating information, have been
W despread both in information distribution by
broadcast stations and in infornmation receiving by
generaITEEH§§Eghd§ £B t he MPEG 20 net hod,
transf ormation coeFFlcients are generated by
piﬁgggging ort hogonal transformation on inmage data to
b ed and gGaRFrZePFohnVensdPPorddtes thea data
transformation coefficients by a predeterm ned

JqBEﬁFP?&FPQna§9aﬁéFu§ndthﬁh@#thm@-@u@hﬁﬁz@dimmag@pa;atus

data are coded.
for performing quantization on image data.

BACKGROUND ART
- [0002] In recent years, apparatuses based on methods,
such as the Moving Picture Expérts Group (MPEG) for using
image data as digital and compressing by discrete cosine
transformation and other orthogonal transfdfmﬁgions and
motion compensation by using redundancy peculiar to image
information for the purpose of efficiently transferring
and accumulating information, have been widespread both
in information distribution by broadcast stations and in
information receiving by general households. In the MPEG
methed, transformation coefficients are generated by
performing orthogonal transformation on image data to be.
coded and quantization is performed on the 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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25 In the MPEG nethod, the quantization scale is 2
SO5PQ255 determ ned based on ,a degree of corrplexitySO5P0255
of an inmage to be coded, so that the nore conpl ex

t he i mage becones, the smaller the val ue becones.
[OOOSLngllomﬁng to the MPEG net hod, coding nethods

5 dedirad nere PASSSY o8n@  FePTESoPRedoTdexitaamt oy image to
realizing a still higher conpression rate have been
pbspessied,| sot kbarvTtheerose cotibdgxapper dinage bediomgs, the
in the JVT nethod is perforned after decodi ng i mage
datraldededhel Oabyet bechkE®.i N sone cases. DI SCLOSURE

OF THE | NVENTI ON PROBLEMS TO BE SOLVED BY THE

| WobBION [ 08841 oWheg Rer tREMuBAcOMaRrhb&A! LPRing methods
wi thout considering a quantization scale used in the

VBEP1 e Rad £0o8A0LAG BRRABLIRCLN VLIRS t hod
codi ng appar at us o% t he ré a#e& ar g%§b¥%ﬁ%§d Sbove,
there.is a disad nba that, for _exanple, an
eXEPSHEIPOI Br Gor-IouBAEDSE: CORPEERFAOT Rate hgve been
guanti zation scale used in the MPEG net hod codi ng
aPpaPIEBd i s selected and information held by the 20
MPEG net hod is | ost by rough quantization, so that
t he i négethealvVTymethddt epdbngt egpanasony cadésg in the
I nversely, there is a disadvantage in the JVT
JVT method is performed after decoding image data coded
by the MPEG in some cases.

DISCLOSURE OF THE INVENTION

PROBLEMS TC 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 quantization scale used in the MPEG method
coding apparatus is selected and information held by the
MPEG metheod 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 quantization scale than

the quantization scale used in the MPEG method coding



met hod codi ng apparatus of the related art expl ai ned

above that an extrenely snaller quantization scale

than 25 the quanti zation scale used in the MPEG

nmet hod coding 3 apparatus is selected and a | arge

nunber of bits are assigned to less information, so

that the coding efficiency3declines without

i mproving the image quality. The sane di sadvant ages

may arise also in coding nethods other than the MPEG
appethodsand théedvEdnehhod. 12f6680ambtri sfdestEed rko

provi de a data processing apparatus, the nethod and

as8igadingoappakat Hsof-ABL 1WAeNsopehher Fhag-88¢4Rd
gquanti zati on on data to be processed and obtai ned by

effpﬁeigﬁe}n@emﬁé§ewﬂm& z ﬁg@;g@i &he %Lafeq%f a'u%qity.

Irst quanti zation, suitab mng t ove

seco quanti zation in terms of image quality and a

cod ng ettt Sl e e NG LA TR e

£0085a% In accordance with a first aspect _of the
mephadent L P RvehbfBntRe WAFEC| Bephedi e B @lal'd method.

rocessing apparatus for performng a second

Eogaahtizatiéﬁ P datared be PprvLédssediam whrasethdy

performng inverse quantization after performng a
appargtuguabhezattbndbynd &i cstiiquaatpbazatton scal ewhen

conprising: a quantization scale generation neans for
pegfﬁgﬁahgngebﬁﬁaquéh@itadﬁ6@tbﬂgdét§08E|Eé'ﬁ%o@@gégg

0
and obtained by performing inverse quantization after
performing first quantization, suitably performing the
above second quantization in terms of image guality and a

coding efficiency.

MEANS OF SOLVING THE PROBLEMS

[QOOBa} In accordance with a first aspect of the
present invention, there is provided a data processing
apparatus for performing a second guantization on data to be
processed and obtained by performing inverse quantization after
performing a first quantization by a first quantization scale,
comprising: a quantizetion scale generation means for
generating index data indicating a complexity degree of
block data to be processed based on the first
quantization scale used in the first quantization for

cbtaining the block data to be processed, and generating



bl ock data to be processed based on the first

guanti zation scale used in the first quantization for
obtai ning the block data to be processed, and
generating 3a a second quantization scale of the

bl ock data to be processed based on the index data;
and a quantization neans for perform ng the second
quanti zation on the data té&be processed based on
the second quantization scale generated by the

l.zat Lon. | e gener atj means; .and . wherein when
= B e R NG T L N e ey
correspondi ng to _adjacent two bl ock i mage positions
PIPRerRE Y BREFBaP RAITECLPER™ P "PRe PiinGeddiit e 2feon means
subjected to the first quantization based on the
forj patioguany i st seRCRE A Esttrmiionand Wy daty to be
respectively, the quantization scale generation neans
proa¢sgidabesed e see grtogdantancataoimnseak: Qengratedey the
used when perform ng the second quantization on the

qubhoicletdat ascdVBnehebasednoneboth ohdtfigefd Stwhen two
gquanti zation scales Qi) and Qni+l) and the second

b1EHRNA ZAMEAN :$Cahe 1k 14915t Qeéﬁec{é%y‘h%}r%%h%%?g@gto

the second quantization on the block ‘“data MB
oA AL 0 A0S, AL T BEEEN cton
LrSERRrp et st ion seale, i) coleated by the Lo,
bagRd e The Fiiet quARt Rt ion Sontes On(i) mna On(1at) .
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 Qm(i)
and Om(i+l) and the second quantizaticn scale Q{i+l) to be
used when performing the second guantization on the block
data MBm(i+l); and the quantization means performs the
second guantization on the block data MBm(i) based on the
second guantization scale Q{i} calculated by the
guantization scale generation means and performs the second

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

second guantization scale Q(i+1).

[0005b] In accordance with a second aspect of the



second quantization scale Qi +l). [0005b] In
accordance with a second aspect of the 3b present
invention, there is provided a data processing
nmet hod for perform ng second quantization on data to
be processed and.obtai ned by performng inverse
guanti zation after performng first quantization by
a first quantization scale3pr including: a first step
of generating index data indicating a conplexity
degree of block data to be processed based on the
PrepeBE UHAREZADI oRNSEEI ESuBsEViAeEhe fatastorocessing
guanti zation for obtaining the block data to be
me'prat €sseger amdniancs eeondd quearitiizzat bororscalte 0b thde
bl ock data to be processed based on the index data;
préc&ecendnst eproheperi opsimgnthe s86oRd gelaNti:Zabh Mifter
on the data to be processed based on the second

peftdtiigati an sgahe: ganenated, 'ﬂz‘sheqﬁér{tﬁEa\%E&P’sc%@g
wher ei N when tvvo bl ock data MBn(i) MBr( i+l )

inkBRRGEL!Y e%:{}/rs nStsﬁj‘f”bdén%‘%att%?d dr?cfe%ﬁtdalcﬁoﬁféat%a‘%mg a

i 'mege “positions Verti ca ection i
are s d to the irst tjization

copit S O fed'ed Pﬁ? bIRERas a1 Un nd h2e-Ygadl bAEL

Qr(i+l), respectively, the first step calculates the
th%eﬁhﬁﬁiqﬂéﬁﬁﬂ%ﬁﬁﬂéﬁ sgale Ged 1 Be Gdeatwhepntization
perform ng the second quantization on the bl ock data
fonBrftiginipas édeonl bot hlafa tive bl psbegesedi zatd @n second
scales Qi) and Qmi+l) and the second quanti zati on
quatel ea)drtldcdle kg weedblock data to be processed based

on the index data; a second step of performing the second
guantization on the data to be processed based on the second
guantization scale generated in the first step; and
wherein when two block data MBm(i}; and MBm(i+l) respectively
corresponding to adjacent two block image positions in the
vertical direction in the image data are subjected to the
first guantization based on the first quantization scales
Om(i) and Om(i+l), respectively, the first step calculates
the second guantization scale Q(i) to be used when
performing the second quantization on the block data MBm (i)
based on both of the first guantization scales Qm{i) and

Om(i+1l}) and the second quantization scale Q(i+l) to be used

when performing the second quantization on the block data



when perform ng the second quantization on the bl ock
data 3c MBm(i+l); and the second step perforns the
second quantization on the block data MBnm(i) based
on the second quantization scale Qi) calcul ated by
the first step and perforns the second quanti zation
on the block data MBn(i+l) based on the second
quanti zation scale Qi +l).3£0005c] In accordance with
a third aspect of the present invention, there is
provi ded a codi ng apparatus, conprising: a decoding
MBrgans ) f oRNgeRbBEabEAgndeslott e diEnanshyched scodinng
codi ng data generated by perform ng coding on notion
gquamageatata dy tehd ibrlsickcodtagviet hodard: obt ahsedebynd
performng first quantization based on a first
quibBntdzadd araseale iinchhen1 08l ngy str@P;fidst step and
quanti zation scal e generati on neans for generating
[ L ndicat exi.t e 0 I .
e b Proceeshn hageq oh The pir ookt 2Rt

le used in the first.quantization r t ai ni ng
baffd GOt Hlra o et o St Etaat ekl et ing o
second quanti zation scale of the block data to be

[OppeegssednbasedraanthewifdeX teaka; aapadantirzahkon
means for perform ng second quantization on the

prgggaeimavgﬁt§oﬁas%9eee_&Bep§6998@dqgaebazﬂpiQﬂpaggkﬁs,
generated by the quantization scal e generatioh neans

coBrLaBheR, aohedRIL FLOR OO LD, A RESEN SO0, oy
deggg{ggjé%giﬁggﬁa%E%%%ggagggz%y 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 guantization scale generation means for
gensrating index data indicating a complexity degree of
biock data to be processed based on the first quantization
scale used in the first guantization for obtaining the block
data to be processed, and generating a second quantization
scale of the block data to be processed based on the index
data; a guantization means for performing second quantization
on the decoding data based on the second guantization scale
generated by the quantization scale generaticn 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 deccding means; and wherein when twe block



generated by the decodi ng neans; and wherein when two
bl ock 3d data MBnm(i) and MBn(i +l) respectively
corresponding to adjacent two block i nage positions
in the vertical direction in the inmage data are
subjected to the first quantization based on the
first quantization scales Qni) and Qi +l),
respectively, the quantizaggqon scal e generation neans
cal cul ates the second quanti zation scale i) to be
used when perform ng the second quantization on the
datp ¢ (dat andMBR( 3+ basesrestbyehvoforhespepding to
quanti zation scales Qi) and Qni+l) and the second
adfjpaanti Zatd dnsdalima@ei ebpitoohe irused weenipetf of redg on
t he second quantization on the block data Mn(i+l) ;
in atige tihe guanthzatopuptanseperd o fiket $868RE-ation
guanti zation on the block data MBnm(i) based on the

baS€EOY antii,zat ipRnscake; @ (doa1eal eplat egncfxor&(ﬁea%é

quanti zation scal'e generation means and perforns t
cang, .. qu z . on.the_block data MBn(i+l) based
re St L8 ont A " S Tar S T T ORI Al sc
isclose% is a data processing a ratus for
ca TR 1G°a SEEBHATNTANt o5t T G St d )t 5opge used
processed and obtained by perform ng inverse
whep apR T Fat 6w taft eecpeff Brahgzat 191 s duentileaki data
by a first quantization scale, conprising a
MBqU@htbaﬁﬁd(mm scdlhe oFethe first quantization scales Qm{i)
and Om(i+l) and the second quantization scale Q{i+1l) to be
used when performing the second quantization on the block
data MBm{i+l); 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
quantization scale generation means and performs the second

quantization on the bleck data MBm(i+l}) based on the

second guantization scale Q(i+1).

[0006] Also discleosed is a data processing apparatus
for performing a second gquantization on data to be
processed and obtained by performing inverse quantization
after performing a first guantization by a first

guantlization scale, comprising a guantization scale



generation neans for generating a second quantization
scal e based on the first quantization scale; and a
qguanti zati on nmeans for perform ng the second
quanti zation on the data to be processed based on
the second quantization scale generated by the
guanti zation scale 4 geneBation neans. [0007] An
operation of the data processing apparatus in
exanpl.e enbodi ments is as _hel ow. First,
GeRAREL o5 TOR B CSPG GERELAEHOH ReaReo JeRbFatdgathen
second quantization scal e based on the first
scghanbpgati on 5Bal E1rRExHUahRézgbanbi 26elen AadEns
perfornms the second quantization on the data to be
qupnbtessednbasedsonctrheersecondgquhnat Fzabndngseakézation.
generated by the quanti zation scale generation
oneansdaf0008] LAl seodisekasedsks andaha peeeassi ng
met hod for perform ng the second quantization on
quiata-keibg 9&99@s§@ﬁeraegdogyakﬂedqunﬁg&ge&ahngcale
i nverse quantization after perforring the first
quanti zation by the first quantization scale,
including: a first step of generating a second
quanti zation scal e based on the first quantization
scal e; and a second step of performng the second
qguanti zation on the data to be processed based on the



second quanti zation scale generated in the first

step. [0009] Also disclosed is a coding apparatus,

conprising a decodi ng neans for generating decodi ng

data by decodi ng codi ng data generated by perform ng

coding on notion imge datda by the first coding

nmet hod and obtained by performng the 5 first
geganatizatiombased on the first quantization scale

in the coding step; the quantization scal e generation
[OAedns foRngeperating blietbecdatiaquantezathgnagspaketus

based on the first quantization scale; and a
inquaninpzat eancttasstsf 05 perboersing second

quanti zati on on the decoding data based on the

secendsguantdnzat i Qi SCcal £ goner ated-by JLh@ ration means

quanti zation scal e generation neans in-a step of

' codi [ odi thod which is

s e D e r o R PSRl T e T e

degodiggﬁ dat a generated by the decodi ng neans.
UEH016F “AR"opEfatt on of the coding apparatus in

exanpl e enbodi nents is as below. First, a decoding

neal§*g§enkfat €42BeedaF hgndaea ByPegéesdr ngheodpagnd

data generated by perform ng coding on noving inmage
qudatazbyirhechi kBe dadingonkbthpdoandsebt armred ohythe

performng the first quantization based on the first
sequadt gzatt dnastah estal & hgeaboyee asy NthSt@Pantization

scale generation means.

[0008] Also disclosed is a data processing method for
performing the second guantization on data to be processed
and obtained by performing inverse quantization after
performing the first guantization by the first
guantization scale, including: a first step of generating
a second guantization scale based on the first guantization
scale; and a second step of performing the second
quantization on the data to be processed based on the
second guantizaticn scale generated in the first step.
[0009] Alsc disclesed 1s 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



Next, the quantization scal e generation neans
generates the second quanti zati on scal e based on the
first quantization scale. Next, the quantization
nmeans perfornms the second quantization on the
decodi ng data based on thegsecond quantization scale
generated by the quanti zation scale generation neans
in a step of coding the decoding data generated by

fitde gerod mythwans:dyd aosadond cotl nyrarstid ien whiadhe
is different fromthe first coding nethod. [0011]

in Atise diSchosertkd s ahaafwapr ocessimgs cpargdnes: atfiem
perform ng the second quanti zation on data to be

me i HCLSS egeadda 0bh @i tied bycpedfonanngzibeon nvess€ based
quanti zation after performng the first quantization

on O¥ne therdi r¢tafuaitid zal iQni1scale,d CONPENRTiRatERE means
quant 1 zat1 on scal e generation circult for generati ng

foR SELPNMNL; QYanLizaki QRascal e Pasedn omihgabbliSty data

guanti zation scale; “and the quantization circuit for

baPSil SHMAQ LOSoR8CRG, - apantbzaLLon. 0. hheadata bohe
processe based on € second quanti zatlon sca
SRt TORrE TS P TP T VBN R [0019] SERCeRanpl e

epbodi nent s,.. when perform ng second uanti zation on
pe Bap St B Eo BEesten SnEoBB: Srneadnyethod wRTEh Ls
different from the first coding method on the decoding
data generated by the decoding means.
[0010] An operation of the coding apparatus in
example embodiments is as below.

First, a decoding means generates decoding data by
decoding coding data generated by performing ching on
moving image data by the first coding method aﬁd obtained
by performing the first quantization based on the first
guantization scale in the above coding step.

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

Next, the guantizaticn means performs the second
gquantization on the deceding 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 means by a second coding method



perform ng inverse quantization after performng the
first quantization, it is possible to provide a data
processi ng apparatus, the nmethod and a coding
apparatus for suitably perform ng the second
quantization in ternms of image quality and a coding
efficiency. BRI EF DESCRI PTI @N OF DRAW NGS [ 0013] FI G
1l is aviewof the configuration of a comunication
system according to a first enbodi nent of the

.wheagsggt dh BYERLLONE r dm SPRPCRSPs F&&%m’r%' fefhbyncti onal

bl ock di agram of a coding apparatus shown in FIG 1;
FIG 3A and FIG, 3B are views for explaining franme
[086di ng anBlfPefdseéarag sed PAtRhBrWPECS2inet RoRargtus
FIG 4A and FIG 4B are views for explaining frane
fogodengoamdnfi €hd eedibng Hnaubiitaofiopi chudetused ba
the JVT nethod; FIG 5 is a view for explaining
prbcaneedodhagoandinéaebg pedEpgmi Aguaht ©fverEeE0 bl ock
used in the JVT 10 nethod; FIG 6 is a view for

quexpk aknipg QEQ§§S§é9909ﬁln89EB@r@Hggtfﬁﬁggtgggffgnoﬁy
MPEG i nage data in unit of " picture in

th?EEEPQt EﬁgﬁtZzé lgnvég¥ﬁéOrcSﬁB%féfﬁggtﬁéogggﬁtfgation

scale generation circuit for generating a second
gquantization scale based on the first quantization scale;
and the gquantization circuit for performing the second
gquantization on the data to be processed based on the
second quantization scale generated by the quantization
scale generation circuit.

EFFECT OF THE INVENTION
[0012] In example embodiments, when performing second
quantization on data to be processed and obtained by
performing inverse guantization after performing the
first guantization, 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 Configufation of a

communication system according to a first embodiment of

the present invention;
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15 performng field coding on MPEG i mage data in unit

of macro block in the JVT nethod; FIG 8 is a view 05P0255
for explaining processing in an activity cal cul ati oSn
circuit shown in FIG 2 when performng field coding

in unit of picture as shown in 20 FIG, 6 in the

codi ng ddfar & d¢ 2 SHERHIORaH Blogk dipgram p§ a ¢pedng
for explaining an operation exanple on determ nation
ofappapaivs Aitowen isc IS .ald quantization in the

codi ng apparatus shown in FIG 2; and FIG 10 is a

f | owchartd.oB32expldaFaicng 3@ agesiikgsofor2explfining frame
activity calculation circuit shown in FIG 2 when 8

SQRIABRP arke i1l Mdfiing theerdiing tha mbz%e%ﬂeho
bl ock pair as shown inFIG 7 in the coding

0014y Fre BADA BRFr oS $§$X@Eé§‘s‘”f9§0%5ﬁ55§§5§“c§rme

APPARATUS, = 3. DECODI.NG APPARATUS, 22.

RS AR Elged £o9389 mPI“@T‘GRE’fREEGéR?FNésed in the
CIRCU T, 24... CALCULATION CIRCU T, 25... ORTHOGONAL
TRXNUSERERfSTI;ON O RCUI T, 26... QUANTI ZATI ON Gl RCUI T,
27... REVERSI BLE(LOSSLESS) CODING CIRCU T, 28...
BUFFER, FZ8... 5 16 hNVERSEfQUANKDZAThONgCEREIDETcodAng. and
| NVERSE ORTHOGONAL TRANSFORMATION CIRCUI T, 31...

RESERHCEIRE NG ChRGWE T, 022macrcDEBeGiKuBkHTER, tB3. gvT
MEMORY, 41... | NTRA PREDI CTI ON
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 processing 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 c¢ircuit 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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CIRCU T, 42... MOTI ON PREDI CTI ON COVPENSATI ON

CIRCU T, 51... MPE& DECODI CIRCU T, 52... PICTUFg)I,:%PO%5
TYPE BUFFER, 15 53... ACTIVITY CALCULATION CI RCU T,

54... RATE CONTROL CIRCU T BEST MODE FOR CARRYI NG

OUT THE I NVENTI ON [0015] Below, a JVT nethod coding
afRfas naddald rﬁgad@%rmod-lrweiht@ ofaqire Prasdeprir as
invention will be 20 explained. First Enbodi ment In

t hqwresientF ghbddiinenthe acliihgretded-acoti 1y shown in FIG. 2.
apparatus will be explained with reference to FIG 1

to Fl GEX®ra2aThorstor cairresmeadi ng rel ati onshi p of
conmponents of 9 SO5PQ255 the present inventi on and

comangnt s of jt he RLRReRcAS i CODIN

expl ai ned. In"the present enbodi ment, é 12unct| on o

g qua t on a
s Bt -2 AEBRLCDLN 20/5 cqversion
activity calculation circuit 53, a rate control

¢TI T4 28nd -a RGCAVRE, BEIOCAS NG i GIRSH T To2desponds

to a quantization scal e generation neans of the

f CASCUBAT EON (CF RGWMdht i26ns.. AIRHIOGONAIN FRANS FORMATION
perform ng quanti zation based 10 on the quantization
SCAREUTT,f 26Ct.i.OQUANTIZATION CIRCUIT, 27...

REVERSIBLE (LOSSLESS) CODING CIRCUIT, 28... BUFFER, 29..

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... MPEG2 DECODING CIRCUIT, 52... PICTURE TYPE BUFFER,
53... ACTIVITY CALCULATION CIRCUIT, 54... RATE CONTROL
CIRCUIT

BEST MODE FOR CARRYING OUT 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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quantization circuit 26 in the present enbodi nment
corresponds to a quanti zation ans of the first an

third inventions. Al so, an NPégS decoding circuit 51°05F0255
in the present 15 enbodi nent corresponds to a

decodi ng neans of the third invention6#[0016] FIG 1

i sthe QReemtudinwahi ot and qompatiendls oif he @nesesft

the present enbodinment. As shown in FIG 1, the

c amhadicsntowidyis temaxllasing®l a codi ng apparatus 2
provided on the transm ssion side and a decodi ng

appar at us hey iRt torntiRiinResl,Viang i or Bt Renerating
conmuni cation system 1, in the coding apparatus 2 on

e dURRIRSION Slls BIIRI HPUCTRLLNG - JP PR tex op

data (bit stream conpressed by orthogona

transf ornati.Qn, su as di.scr.ete cqsine, . . .

¢ PRS0 e s o st A UTY litfB i g euit 53, a
transformati Qqn, and notion conpensation and )
nIAHSA R e FRiE b mfy &ndh e A9 HigaicthHinqud 26
via transm ssion nedia, such as a satellite
biceFdeaPeniisvdo @ RNt ipationwsidalca geslegidmm Imiesas of
5 network and a cellular phone network. On the

r ébei fiimgtsiatel tafitret idacediimmsa recei ved i nmage

signal, frane i mage data deconpressed by inverse

E ( gnsf. OANBbLI, 0B @unidta o LWFOBRRFL i ARS LRI i based
on the quantization scale in functions of the
quantization 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 is 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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time of the above nodul ati on and noti on conpensati on

is 10 generated and used. Noig that the transmssiqﬂ)E)PO255
nmedi a may be recording nedia, such as an optica

di sk, a magnetic disk and a sem conductor nenory. A

decodi apparatus 3 sho in FIG 1 perforns 15

dé‘é‘&‘g i‘%%“i‘ﬂﬁ‘eélc‘gﬁea’ﬁq CEF AR TEEEH G bR EhBOtd@Png
apparatus. [0017] Bel ow, the coding apparatus 2 shown

i FoRPEnsRLLRN prsk Mg latied thieGframes imagieedast t d is
overall configuration of 20 the coding apparatus 2
shoamsi the@ via AsasisnisdinnFi@did, shehcadi Agsatellite
apparatus 2 includes, for exanple, an A/ D conversion

Cbireudidcad?, wavRl,Clall@bllee et Aldtkdr,l 6Uitk128hoRe line
calculation circuit 24, an orthogonal transformation

Cln®¥or k2 Bnda 20 AR 1 kAR eliGibd 26, a
reversfblenboging c:ircui?)rillzo%{é %e%&# gf 28, 11

SO5PC25 i nverse.quanti.zatiQn circuit .29, an .
inverseégr?ﬁgggﬁgﬁlv?rgh?ﬁgFWaﬁggﬁrcP?gagfngo? peceived

restructuyring circuit 31, a  deblock filter 32, a
neff8e¢ §39134 (i ArPRSAERITE datacPrcomprassed Rt ipverse
prediction/conpensation circuit 42, 5 a selection
citreneforgatian\VPEGEhge codihegopaic tirenSformatpoot ate the
type buffer nmenory 52, an activity cal cul ation

time of the above modulation and motion 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 quantization

circuit 26, a reversible coding circuit 27, a buffer 28,
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circuit 53 and a rate control circuit 54. [0018]

Bel ow, an outline of the codi apparatus 2 wll be
expl ai ned. 10 In the coding ag%aratus 2, an MPEG S05P0255
i mpage data SII coded by the M\PE&R in the MPER

decodi ng CIrCUIt 51 is decoded to generate inmage

d&a 1SYET sgh @R lizpddend i cws 3% @odéavigr seheripgonal
nmet hod. The MPE& decoding circuit 51 extracts a 15
qUarnisfatrimeriisgald rQuilf i30st quasstimattiori nscaliecfit 31, a
the present invention) of each macro bl ock MB used

| dekquan ifAdtdean 32n thedMdze? IDdiatg isiteR Priddsiction

quanti zation of the present invention) fromthe MPEG

| pageudat 15l ia nRAd AUERUS Jd dHV%dMEédQéEioq circuit 42,

calculation 'circuit 53. 20 Thé activity cal cul ation

Clyl Guli; al_cul S ,gn ékﬁﬁ "Nac " based a
Iﬁ‘e%qléuar(ﬁ%ﬁfa |c%%cg1té'a éﬁQn an puts COdElﬁlg Sans Q: 51, 2
the rate ontr circuit 54 as wll be explalned

| REEFYER HﬁgeEbWﬁmﬁrﬁnﬁgcu@P'§$ﬁ6§P$§I§Pé§m&%2}°n

quantlzatlon paraneter QP of each macro bl ock MB
bgi&sgudk P2 spgpe2sstet kendadlyialyrcuidctd i nput from
the activity calculation circuit 53 and outputs the
sdf@184d t he gBehbiwzabhonuttineuf 26e Ehding apparatus 2
guanti zation circuit 26 perforns quantization

will be explained.

In the coding apparatus 2, an MPEG image data Si11
coded by the MPEG2 in the MPEG2 decoding circuit 51 is
decoded to generate image data 851, and the image data
SSl.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 S11
and outputs to the activity calculation circuit 53.

The activity calculation circuit 53 calculates an
activity “Nact” based on the quantization scale Qm 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 macro block MB based on
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5 (the second quantization of the present invention)

on the 1inmage data S25 by usi a quanti zation sca

(the second quantization scapg of the present B05P0255
invention) determ ned based on the quantization

pgkanet P |Q%ut fromthe rate control circuit 54.

FoB-ET- VRGNt | NRstE 1R £ R om0 diheg 3RHNSEY wRlcupation
explained. In either of the MPE&R and JVT, there are
nEAT cite PRagads oaplg ithegsadet dcakdel puenitagation
scanning image data in inmage data input to the
codregi&ppér.atus, 15 and it is possible to select
coding inunit of field data (field coding) and

codi ng iTReURUbN®h z5EABR dakaultr 28Bpetedir-Re) qubAtiBStion
MPEGR2, frame coding may be perforned on a nacro

b'(g@ﬁ& E.@csﬁepaﬁsgg@% @%ﬁ 8% lgepgia's%nt&y lﬁﬁrgﬂ'tégkg on the

exanpl € or fie
erforped, on each to l.d %eta and _bot
P g8 BR =055 aRH uFRGS: o BurhtiraTach Ferionythe second
pi xel s as shown in FIG 3B. [0020] Also, in the JVT,
| TUPBEHBRSH BPe SEBLSePEC TP OSPESEPRE iRvVeRition) pPrsegmaned
as shown in FIG 4A and FIG 4B 13 SO5PQ255 and
cedibad on bthet quantaertibhophrameskow@Pi anphEG fSomAtshe
coding in unit of picture, it is possible to
rate control circuit 54.
[0019] Next, MPEGZ and JVT coding methods will be
explained.

In either of the MPEGZ and JVT, there are non-—
interlace scanning image data and interlace scanning
image data in image data input to the coding apparatus,
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 MPEGZ, frame coding may be performed on a
macro block MB composed of data of 16 pixels 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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sel ect franme coding shown in FIG AA and field coding
shown in FIG 4B. 5 Also, as goding in unit of mcr805P0255
block, it is possible to sel’&t the case of
performng franme coding or field coding in unit of
single macro bl ock and the case of performng frane
coed nepdind | b darebdli ¢ haconiblofktaw shewr oih| BERs 5.
MB (MB pair), that is data of 16 pixels by 10 32

pi xel s.ad QEAIngAl 190, unit tde P eserd, enbadk ddsilebe to
shown in FIG 6, respective nmacro bl ocks MB(i) and

MY Iady radhaceiind dbowyelhi pak. diLestd ofi didf &8dEng
data FR -m conposing the i nage data 551 obtai ned by

' [ he,. 15 MPE&Q decoding circuit 51 are
g%g%;%d Igia%éd4%h quanti zation scales Qi) and

Qi +l),. respectively, in_ MPEG codin farmed in

Che padtLeorn e MRS Tk Gl W b PEUMEA RRITRe LS (1
quanti zati on scal es i) and Qr(i+l) in the step of

TP HEOER NP t¥rlMEGhPedrsdabh BrFfani vyt braget goding or
the activity calculation circuit 53. Note that each
ofieltk ety bimoksi VBT nsimel &RESro nabecklatad Sthe case
corresponding to the macro bl ocks MB(i) and MB(i+l)

| | piterohginy of rdhe Ep@itid Z6t | PleBatesing (W(hniBNEf two

Qi +1). 14 S05P0255

macro blocks MB (MB pair), that is data of 16 pixels by
32 pixels.

[c021] Also, in the present embodiment, as shown in
FIG. 6, respective macro blocks MB(i) and MB(i+1l}
adjacent in the vertiéalrdirection in frame data FR m
composing the image daté 851 obtained by deccding in the
MPEGZ decoding circuit 51 are quantized based on
quantization scales Om{i) and QOm(i+l), respectively, in
MPEG coding performed in the past.

The MPEGZ decoding circuit 51 extracts the
quantization scales Qm{i) and ¢m(i+l) in the step of
decoding the MPEG image data 811 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).



10

15

20

[0022] Also, when field coding in unit of picture by
the JVT nethod is perforned, i mge data S2
includes in a macro block MBft(i) in atop field TPo05P0255
j corresponding to a nmacro block MBnm(i) a

quanti zation 5 scale Qt(i) used in the quantization

ad 097@dn i n FR&socs. whansdieald soddedo ipl ook tvBifbpipture by
in a bottomfield BF -j corresponding to a nacro

bltbhek dvBhfrietihod & sogantficzataddon JBkalnedg kiata Wedrndludes
the quantization is included. [0023] On the other

handa frafdride BRI MianYif)i el a 3y aaiang i1 uni t  of

macro bl ock pair by the JVT nmethod is perfornmed, in

NAVANN e-Tolce -] O% aa%a%&%ﬂ&xfg%ﬁ&} N ﬁgﬁw‘(}@ég&%}

MBj (1) Corres ng to the macr ock

macr.qQ bl.ack .\Bj (i +] ). cqorrespondi.ng ,t.o the Cro.
DECER VEHE it sl A7y aGo gt e e 35 PR in FIG. 6.
15 The macro block MBj (i) includes a gquantization )
séAse Gif P 1eETF9 Plﬂ%‘ i (iZatitoR Ihd iedet BF_J

bl ock WMBj (i+l) includes a quantization scale Q (i+l)

used riesronigld ngu &t iez awicane. H1eeX4 MEBe(iow,) c@memaritizsation
of the coding apparatus 2 20 will be explained. The
AlzsBatenPgbyion usiade Uint the: emRvalit-g Hiagd sdama] vkl .t 0

be coded and conposed of input anal og | um nance

sifgaak]Y and gl ehedbthereRasds! $MakncPhodld RhehlOfield
image data S22 in digital, and outputs the sane to
tggdghgtﬂﬁeunit of macro block pair by the JVT method is
performed, in JVT image data S2, as shown in FIG. 7, a
macro block MBj (i)} corresponding to the macro block
MBm(i) and a macro block MB]j(i+l) corresponding to the
macro block MBm(i+l) are arranged in the same field FI_j.
The macro block MBj (i) includes a quantization
scale Qj{(i) used in the quantization, and the macro block
MBj (i+1) includes a quantization scale Qj(i+1) used in
the quantization.
[0024] Below, components of the coding apparatus 2
will be explained.
The A/D conversion circuit 22 converts image data
810 to be coded and composed of input analog luminance
signal ¥ and color-difference signals Pb and Pr to image

data 822 in digital, and outputs the same to the picture

relocating circuit 23.
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25 relocating circuit 23. 15 SO5P0255 The screen
relocating circuit 23 outputs j mage data S23 obtain
by relocating i mage data S22 F%put fromthe A/D
conversion circuit 22 or inmmge data S51 input from
the MPEQ2 decoding circuit 51 in an order of coding
in 5 actbedanteen ralohetGOP ¢gyrouptoR3pputprbs)image data
structure conposed of the picture types I, P and B

t 92Bhebtaahedl BYi ealeckeiht 24agkhaakat sazpieguct Feom the
circuit 41 and the notion prediction/conpensation

Ck/§uan@%rs@%hoﬂhrbﬁlthQZDBﬁsQﬁhg@”@gghnggﬁ 1hBﬁt from
case where 10 the screen relocating circuit 23

p Br g ut fr e.
Nﬁkéz‘ﬁ%écod.ﬁ%%%i?%ﬁ?rcb? So0gerTheeh bf KBRS
circuit 24 gene g nz data S24 .indica |n% ‘
d?FF@FQﬁEEebgﬁ ?h@OP g&°ukt & §2§t5ﬁﬁsér§ rEEBhe

i mage data PI |nput froma selection 15 circuit 44
afemBacspdt oft hhespietuset k¥PeFt RogEnandt Baitef &hfat i on
circuit 25. The orthogonal transformation circuit 25
pealonirstiont kdgopalt Bdansher matrenpredéktasndicscraie 41
cosine transformation and Karhunen-Loeve

t anAsStREMALEOBN pRetilet28n)/ FBfipctaha iS4 cliecaerernat e

i mge data (for exanple, a DCT coefficients) S25 and

out put sgLgwSafE tRe! PResdHBNEMEBHERANE! M EHb! 028 where

50255

the screen relocating 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
§23 and prediction image data PT input from a selection
circuit 44 and ocutputs the same to the orthogonal
transformation circuit 25.

The orthogonal transformation ¢ircuit 25 performs
orthogonal transformation, such as discrete cosine
transformation and Karhunen-loewve transformation, on the
image data S24 to generate image data (for example, a DCT
coefficients) 825 and outputs the same to the
quantization circuit 26.

The quantization circuit 26 performs guantization
on the image data 825 based on the quantization scale

regulated based on the quantization parameter QP input
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The quantization circuit 26 perforns quantization on

the i mage data S25 based on the quantization scale

25 regul at ed based on the quaHiization par anet er QPSO&WM55
i nput 16 SO5PO255 fromthe rate control circuit 32

and in accordance with the quantization paraneter QP

t §rgendhat eaitengendatd 82&cuamnd38utpdt $nt hecsadante with
the reversible coding circuit 27 and inverse

quast GuahitekatibeUhrdfeter] 0026b JRacHaver SbBlhe data s26
coding circuit 27 stores in the buffer 28 inmage data

obhal BeY Y sPRHEOLAIAD takhabhe v heRgh b CoUiNg ¥ircuit 27
cal culation coding on the I nage data S26. At this

tioe, -when the selection data S44 ippdicates that

i erl§?85F8tﬁ%ﬁ“&&&?&éoPscéé géFeg?°the reversible

10 coding circuit 27 perforns ¢oding on a nption .
velPaPIw i npliber FERPERAEPHGL FPBAING Circuit 27 stores in
predi ction/conpensation circuit 58 and stores the
sihe bPuffrr RBadwaogadatasbbérined by weadogaliogt variable
data S44 indicates that intra prediction coding is
sékegtbdeotihegr eversileh@éathonodbddngi bauithe? insiger elata S26.
an intra prediction node IPM input fromthe intra

predi ct hentRi kCHiine4lwhent BRehgalgkri At Aatat 844ALBGicates
the reversible coding circuit 27 makes the

OHAE SAERET s RSB EHRRchIAAUSIY FRLLN HiE Mrcroinic
coding circuit 27 performs coding on 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, etc.

Also, the reversible coding eircuit 27 makes the
quanti#ation 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 S26 based on the
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bl ocks MB. [0027] Inmage data stored in the buffer 28

is transmtted after being npdul ated, etc. The .

i nverse quantization circuit bLe perforns 25 i nver se S0oP0255
qguanti zation on the i mge data S26 based on the 17
SO05P0255 quantization scale used in the quantization
caueniti z28iocandcadepuised he Shreauentheaithoer sércuit 26
orthogonal transformation circuit 30. The inverse
onhHogamalitkr #naf eamat iten ther Guvkbrdd brprbiohas

i nverse orthogonal transformation corresponding to

t heaaLEReRgRabnt FaRel9MLi on used in the orthogona
transfornmation CIrCUIt 25 on inversely quantized

| mge ?g%athBHLe E?ﬁnETV%Eéﬁgﬁgﬁﬂgkiéﬁ an Gk 20

circult and ™ out UtS € Ssane restructuril

circuit 31, 10 The restruct ring circuit.31 adds

pPEdi BFWBanHﬁﬁée gEt2oBPTR pEngPFSHFF‘HE:L?Bl SEFFSFrpondl“g
circuit 44 and inmage data input fromthe inverse
otPh&henartheanspér faenshorgrtiant usedt éngéher aréhogonal
restructuring i mage data and outputs the sanme to the
débhoekoftimbt2on32irthiAf £6r cel inmveasehy GQheokigedaimage
of image data input fromthe restructuring circuit

3dathhengebl gekmf thbeingdrsw Ghasti BatsaABca@Tcuit 29 and
reference image data in the nenory 33. [0028] The

iBhE@uEEeghétggﬂeCEBC%hE %és%@ﬁgeﬁg§ng circuit 31.

The restructufing circuit 31 adds prediction image
data PI input from the selection 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 prediction image
data and the image data S23.

Then, the intra prediction circuit 41 specifies an
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intra prediction coding on the respective nmacro
bl ocks MB 20 conposing i mage data read fromthe )
menory 33 to generate predic & on i mge data, for S05P0255
exanpl e, based on respective intra prediction nodes

regul ated in advance by the NT and detects a

diipftere predbiEibot wedr the respdingtingn tonithe mdatmusnd

the i mage data S23. 25 Then, the intra prediction

Cidi Cffietredtes pacithbesabatrel8i$GePER%2 gehbi-atpicdbgbbeftively
node corresponding to the mninmum difference in the

a@@$etﬂbfEgb%acglqﬁaﬁaeye@ff%%Q&%tb&%@xctieﬁ kBBes and
above plurality of intra prediction nodes and

0 t S [ [ p tion node | t
R A o e o S T e
predlctl cir UIt 41 out%uts t he predlctlon i mage
dﬁ?geﬁﬁlggetﬁ8 LPEcPEFEYLENE’a  prediction node and

the difference DIF to the selection circuit 44. 10

[ 0029] ZFheonothenipkirdi prediartsnpesincnds éireutpugs the
perforns notion prediction processing in unit of

f papdictiaba amdgéi dhtladaflabgn thiee speagEiddt anB23 as
explained wth reference to FIG 4 and FIG 5 and

- dptredftaesnamodBt hAA YREt af Fi¥rbasedpar thethefl 8eeRe®ion

i mge data REF 15 read fromthe nenory 33. Nanely,
t pe ARt kopsconpensation circuit 42

[0029] The motion prediction/compensation circuit 42
performs motion prediction processing in unit of frame
data and field data on the image data S23 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 motion 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 823 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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determ nes a notion vector MV to nmake the difference
DIF between prediction inmge ?ata Pl regul ated by S05P0255
the notion vector MW and the feference i nage data

REF and the inmage 20 data S23 mininmum The notion

predi ction/conpensation circuit 42 outputs the
pradittitorfd eyt erars mRtiad ruedidg) it/ armmperat ios

the selection circuit 44 and outputs the notion
VagotcaresMLiie drhebhree viessgidalitel veo dimgnes idacitd tartl/ .£i28d data
Note that the notion prediction/conpensation 19

SEEb on Gilctite 4 REIdUITPIDIT Fead from the picture
predi cti on/ conpensation procesSing on the respective

fr 3t ANGndi S At a@%}é@ﬁf@gt%ﬁ &%/%gci&%; type

Pl read fromthe picture

appl vi ng t.he . picture type 5 used in the MPEG
cc‘)’%é/n&g..l htgj%e%?%%i%on&lcqq'cuit 44 conpares the

difference DI.F input fromthe intra prediction

ci rcui t e &9t oS it 4 DIEMRRIRS fitvmdifderence
notion prediction/conpensation circuit 42. 10 Wen

t B Es dirautt diram rithe tiMrad@nediicieon iratid 41 and the
difference DIF input fromthe intra prediction
Cididfifidretibe I FSnNalphar focamthke madidvwa conpari son, it

sel ects the prediction inmage data Pl input fromthe

| e iRtAd A Rperdd1GWn Atcad aytputs to the
calculation circuit 24.

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 déta 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 844
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



15 [ 00301 When the selection circuit 44 determ nes
that the difference DF inp&% fromthe notion
predi ction/ conpensation circ % 42 is smaller from
the above conmparison, it selects the prediction

i mage data Pl input fromthe notion
preveceibhecoppangacivgugitr 2di seb8c2@oandabat fdds to

the calculation circuit 24. Also, the selection
cin@ichtd4gotthptt 3 nt@at Beedi evebnl bbaiagdingseieatedl when
27 selection data S44 indicating that inter

peadi s-bBRcE9ehNGaits B8l eahad wheR thhemBEgdhction
i mage data PI |nput fromthe intra 25 prediction

SB%%%%&E%&néver %%%gbamgikgugﬁtggt tgeﬁggté

Ie codi ng crrcuit ection data

dlcatln that ntra prediction. codin
o0Paatld vhen™enEBhreapeteBl taathr SR Frdh Frpaivenes =
notion prediction/conpensation circuit 58 is
séPeétedfos pEeBPleTh¥PRPEGPagecdaithgSeils cangd decodes the
receives as an input, for exanple, MPEG i nage data
S¥PEGandadecddés ©Shé byPEGei MBBE2dabag8térhyet hmage data
MPEGR2 to generate inmage data S51 and outputs the
SapE 4Adt batpateerheckamat tBgthkl 6dirben28e14B8afifg, circuit
the MPEGQR decoding circuit 51 wites in the picture
tyge buffer menory 52 the picture type data PICT
included in a header of the inage data S11 and

S05P0255

10 Indlcalﬁfgo, the MPEG2Z decoding circuit 51 writes in the

15

20

25

picture type buffer memory 52 the picture type data PIC T
included in a header of the image data S11 and indicating
a picture kind of each macro block.

The MPEG2 decbding circuit 51 extracts a
quantization scale Qm of the each macro block used in the
gquantization in the MPEGZ coding step from the MPEG image
data S11 in the above decoding and outputs to the
activity calculation circuit 53.

[0032] 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 QOm input from the MPEG2 decoding circuit 51 and
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a picture kind of each macro bl ock. The MPER2

decoding circuit 51 extracts a 15 quantization scale

Qn of the each nmacro bl ock us@H in the quantizatiom09F0255
in the MPEQ coding step fromthe MPEG i mage data

S11 in the above decoding and outputs to the

actibtputty chlec whatel d dihec watteb Bon[t@a32citomi Gdur €#IG. 8
type data PICT stored in the 20 picture type buffer

MERDEY vBéw Foreeplk ilMigigs Preklis@A ngClint Whe 44t3Rd ty
the notion prediction/conpensation circuit 58.

[ Q:%%@u 113—]%?. oRC 'i:'l\f'cﬂitc @30 lgh%twino R nC i]:"rI%‘l“.I i ? %%en tpierf orming

cal culates an activity Nact based on the quantization
2%.5 |l e i nput fr. mtsthe.I\/PEG2 deco?‘iﬁ)n Cir Et ?1.
2RASHE SOSPAFSET SGUCE BE TORRe 3o SIRETY dft Fdstt Pofi™ VT
circuit 54. FIG 8 1is a view for explaining

pFeEa8gi-ng in the activity calculation circuit 53

shown in FIG 2 when performng field coding in unit

of pict Bedors showerpilanBitGon6wialiPE mdeodiyngaking as an
Bel ow, an explanation will be nade by taking as an
exaampe eC aht ¢hatiddnolofl heaaidtiivt tyNialctusedd dor
generating macro blocks MBjt(i) and MBjb(t) in the
JYEneiriRyBqgdabars? bilewy MBiEI(® GndlPmeStAR)SEhlithe gvT
image data S2 shown in FIG. 6.

Step STI11:

The activity calculation circuit 53 receives as an
input a quantization scale Qm(i) of the macro block
MBm{i) and a quantization scale Om(i+l) of a macro block
MBm{i+1l) shown.in FIG. 6 from the MPEG2Z decoding circuit
51.

The activity calculation circuit 53 receives as an
input the quantization scales Om(i) and QOm(i+l) as
arguments of a function £t ()} shown in the formula (1)
below regulated in advance for a top field TF j and

specifies a quantization scale Qa t(i).

[0o034] [Formula 1]

Qa__t(i)=f(Qm(), Qm(i+1))
A1)
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The activity calculation circuit 53 receives as an

i nput a quantization scale i) of the macro bl ock

MBn(i) and a quantization scal® Qwi+l) of a macro S05P0255
bl ock MBn(i+l) shown in FIG 6 fromthe MPEQ

decoding circuit 15 51. The activity cal cul ation

ci[oodbtl 53 reThevastasiay chipul athenquamtiizat bBNreceives
scales Qi) and Qmi+l) as arguments of a function

f &6) aphewpuith thie dhamnmil-a tibh skahew taguhated om(i+1) as

. advance for a top field TF j and 20 specifies a

qs&;&%g&g Bes slgﬁ, @ac)])to@ )fb ol %;l%gg ggg %%520%8%5](2)
3

| RSP BB VAP Sn 16 acélaéi»%” P EARISQHEL ) Foge

argunents of a function fb() shovvn in the formula (2)

r EgGraféasi a queRNdEatIra S5GleoRR PARd -BF -j and 5
specifies a quantization scale Qa b(i). [0036]

[ F@PRala 2] QaFbEmyt&bl2OY(i), QMi+l)) ... (2)
[0037] As the ft() and fb(), for exanple as shown in
the formula (3), the smaller of the quantization

scal ﬁa_b(i) = (Qm(G). Am{i+1))
...{2)

[0037] As the ft() and fb(), for example as shown in
the formula (3), the smaller of the quantization scales
Om({i) and Qm{i+1l) is selected and used 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(@), Qm(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
formula (4f below.

[C040] [Formula 4]
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Qr(i) and Qm(i+l) is selected and used for a function
for 10 specifying the quantization scales Qa t(i) and
Qa b(i). [0038] [Fornula 3] €A t(i)=Ca S505P0255
b(i)=mn(Qm(i), Qmi+1l)) ... (3) [0039] Note that as
the functions ft() and fb(), for exanple, a function
for calculating the quantization scales Qa t(i) and

ol AL ZECH B LR LRRRMEE TR P 2
b(i)=(Qv(i)+Qu(i+l)+)/2 (A )(4) [0041] Step ST12
The activity calculation Circuit 53 calculates an

average value aveQa t of quantization scales Qa t(i)
of all block data in the top field TF j, to which

t heomagro 5 btpek #Bid€i) bel ongs, based on the
formula (5) below. [0042] [Fornula 5] aveQa t= (I

I'N) Eca&ﬂé)act5§it¥(g§lg é%koﬁlégrchhﬁ §§tE¥hE¥ﬂates an

cal cul ation circui cul ates an average va
aveggageoga Hgng§é8gL%nof 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) %Qawt(i)
..(8)

[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 MBjb{i} belongs, based on the
_formula (6} below.

[0044] [Formula 6]

aveQa_ b=(1.N) Y.Qa_ b(i)
' ..(8)

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

activity Nact t(i) by dividing the quantization scale
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scales a b(i) of all block data in the bottomfield
BF j, 10 to which the macro block MBj b(i) bel ongs,
based on the formula (6) bel 8. [0044] [Formula 6] S05P0255

aveQa_b= (I /N) EQa_b (i) JECQB ... - (6) [0045] Step
ST13: The activity calculation circuit 53 cal cul ates
19a=adt{iivi iplNadt tied Yinbyhdi Wigin@The bguahlel zateireiye value
scale 24 SO5P255 Qa t(i) calculated in the step

SEVEQRY ¢ haiavenaeel val Ute amReR dricalrew abeth i0F M macro
step ST12 for each of the macro blocks MB bel ongi ng

oSSBT SR TR S e i ne
" 0047 : i vi

cg\l‘])g%]g{ai cﬁ?’cf“’%@ﬁ’l * 53 ! cal igl a: eg ggi : x: w Nact b(i)

by dividing the quantization scale Qa b(i)

cdPldrdt ed i nFREMYLEp74T11 by the average val ue
aveQa b calculated in the step ST12 for 10 each of

TSR Mg by o e
e (7)

[0047] Also, the activity calculétion circuit 53
calculates activity Nact b{i} by dividing the
quantization scale Qa b(i) calculated in the step ST1l by
the average value aveQa b calculated in the step ST12 for
each of the macro blocks MB belonging toe the bottom field
BF j as shown in the formula (8) below.

[0048] [Formula 8]

Nact b(i)=Qa_ b(i)~ aveQa_ b
...(8)

[Cc043] Step ST14:

The activity calculation circuit 53 outputs the
activities Nact t{i)} and Nact b{i) calculated in the step
ST13 toc the rate control ci?cuit 54,

[0050] The rate control circuit 54 calculates a
quantization 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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[0048] [Fornmula 8 Nact_b (i) = Qa_b (i) /aveQa_b

(8) [0049] Step ST14: The activity calcul ation

circuit 53 outputs the 15 actiwltles Nact t(i) and 505P0255
Nact b(i) calculated in the step ST13 to the rate

control circuit 54. [0050] The rate control circuit
S4ctavtuyatetcaulaguant czatitdh par andt entgPtEokheaghme to
macro bl ock MB based on the activities Nact t(i) and

Nahé 8Ganptippviohredr&hlet256S05P0255 activity

calculation circuit 53 and outputs the sane to the

quant i zgsiQn ﬁﬁéﬁuéipgésstﬁgeth$h58t§%9£§§§'ﬁﬂcﬁhg(l) and
activities Nact t(i) and (i) by the activit

NSLL b BYAPLZBLE0D; BPRLANRE 51 SHLLLoo - gggean |

nacro— Iock I'S express
(1 bel ow. te that ound the formula
|Bﬁ PREEST| ﬂ%gér%r‘aes si“ﬁ&rsygiLSﬁhd%ﬁg,lSaﬁﬁpgeéﬁPd by

in the formula é is a reference quantization
phranEeerutagul 8t eandy (L1R: betonwet Notie Ghath“rsund” in the
regul ated 10 for field data or frane data. [0051]

[ Formula 99) AigPrcatied (hbgget2Maotéssihg(BYy rounding, and

“OPr” in the formula (10) is a reference quantization
Parameter regulated by the JVT method, which is regulated
for field data or frame data.

[0051] fFormula 9]

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

...(9)
[0052] [Formula 10]
QP (i)=QPr+ AQP
-co(-l 0)
[0053] The rate control circuit 54 outputs a

quantization parameter QP(i) generated as explained above
to the quantization circuit 26.

The guantization circuit 26 performs quantization
on the image data 825 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+ 8 QP ...(1 O [0053]
The rate control circuit 54 outputs a quantization
paraneter QP(i) generated as é&pl ai ned above 15 to S05P0255
the quantization circuit 26. The quantization circuit

26 perfornms quantization on the inmge data S25 by a

quifii zation scale regulated in accordance with the

quanti zati on parameter QP(i) input fromthe rate

cont r ol NeitfeC wihtatH4 iho tgeneraisen g cddat@andt $eRP0255

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

O WA 23 QS | cladsd eHgatadd oc_ob%ed%bh%dm&rbn JFhe

the quanti zatl on par arret er Q3(| ) increases by "6".

e%gﬁa ﬂtl@afcél Fe co | %X&r%&a@,% %ﬁgn\%rﬂatlon

I ng ap regardi
d nation uant i zatl on scal e and
qm%au on. Féf?’epgs 512 YENPED SFRIFdPAGIc AR GReration
51 extracts a_ 10 quantization scale Qm of each nmacro
blERRIse @S FhegGestingaERRR A Hh APRGEIHAih glefieyprination
fromthe MPEG image data Sli in the decodi ng above

and autpuersizetibe saetlievidand cplagistatomnci rcuit 53.

étep 5721:

The MPEGZ decoding circuit 51 extracts a
aquantization scale Om of each macro block used in
quantization in an MPEG2 coding step from the MPEG image
data S11 in the decoding above and ocutputs 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 Om input from the MPEG2 decoding
circuit 51 in the step ST21 and outputs the same to the
rate control circuit 54.

Step ST23:

The rate control circuit 54 calculates a
quantization parameter QP of each macro block MB based on
the activity Nact input from the activity calculation
circuit 53 in the step 8T22 and outputs the same to the

quantization circuit 26.
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Step ST22: 15 The activity calculation circuit 53
calculates activities Nact(Nact t(i) and Nact b(i))
based on the quantization scd&e Qninput fromthe
MPEG2 decoding circuit 51 in the step ST21 and
outputs the sane to the rate control circuit 54. 20
Step ST2FepTiidZ4at e control circuit 54 calculates a
guanti zati on paranmeter QP of each macro bl ock MB

based oIThd lumandtiizwith ywnNadtr duiput2 d epfhtisaguenitiyation
calculation circuit 53 in the step ST22 and outputs

t RS SHE it de@ia £20 PR 2At Gl AR Uidn 26:a12/ regulated
SO5PO255 Step ST24: The gquanti zation circuit 26

PeL Y AR 78400 a%“te‘%&ll JRge, dal aﬁ%%e*%‘yﬁ%tﬁ_ ) input

quantl zat| on scal e reglﬁ In acco ance Wt

S05P0255

nt i [ ara er. %g&g% ut 5 fromthe rate

ﬁﬂ%ﬁcﬁ FEe Rt ‘%&%’ﬂzﬂ d:hegérF@PatSé['23 to

|nage data 526. [0055] Bel ow, an exanple of an

0P @R tepérmacoradR S2%e coding apparatus 2 when

coding by the JVT nethod the inage data S51 obtai ned

by 0@&cddi ng t BelbREGahnegemgdiea of l@nSbirewillll bperation of

expl ai ned. First, the MPEG i mage data Sli coded by

t kbeMIddng apparatus 2 when coding by the JVT method the
image data S51 obtained by decoding the MPEG image data
811 will be explained.

First, the MPEG image data Sl1 coded by the MPEG2
is input to the MPEG2 decoding circuit 51.

Next, the MPEG2 decoding circuit 51 decodes the
MPEG image data S11 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 Om of each macro block used
in quantization in the MPEG2 coding step from the MPEG
image data 811 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 quantization
scale Om and outputs the same to the rate control circuit

54,

Then, the rate control circuit 54 calculates a
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IS input to the MPER decoding circuit 51. Next, the
MPEGR2 decoding circuit 51 decg es the WMPEG i mage S05P0255
data SI| to generate the i mgé”data S51 and 15

out puts the same to the screen relocating circuit 23.

At this time, the MPEQ decoding circuit 51 extracts

a Hlizaddioon Pacametemn OF edclearhc madricoblk ogkelB based on
quanti zation in the MPEQ coding step fromthe MPEG

i ohge addtiaiSil Newtt hadaboveudac atiengamiad toutthet s t he

same 20 to the activity calculation circuit 53. Then

t GaanelizwitiynCicatl e circuit 53 cal culates an
activity Nact based on the quantization scale Qn and

th t . . . Ci i 4. 2
oO4bRuls the SARE, ??%FSCF%SlE%EfBgaFgEFg%Lmegzén 2he

Then, the rate con rcurt 5 ates a

SO5RPCR55 danti zati.on r te%ng of__each macr. .

b BER NBTBRLEH BN CLREUAG A AP NACEIARG GRERUDS Tt A th the
sane to the quantization circuit 26. [0056] Also

i REPALFEEBPCEMBAS §2ker Pdr id OUPlife t5 ither gelection
prediction circuit 41 and a difference DIF with the
peediceiitod4i.nage data Pl is output to the selection
circuit 44. Also, in the notion _

predi ct AbsbgonpenRat noBichr puelic42onfebinPBnsation circuit
predi ction/ conpensati on processing is

42, motion prediction/compensation 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 difference DIF
of the difference DIF input from the intra prediction
circuit 41 and the difference DIF input from the motion
prediction/compensation c¢ircuit 58 to the calculation
circuit 24.

[0057] Next, the calculation circuit 24 generates
image data S24 indicating a difference between the image
data S23 and the prediction image data PI input from the
selection c¢ircuit 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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10 perforned and a notion vector MV is specified, and
the prediction inmage data Pl ,and the difference DI%HBP0255
are output to the selection Circuit 44. Then, the
selection circuit 44 outputs prediction inmage data

Pl corresponding to the snaller difference DIF 15 of

t FEHTS raef PImatiguand Saaheannicoeys ddiecsfermation,
circuit 41 and the difference DIF input fromthe

ot dihe pmedie tdaotyd (Rpdrs @ler@radia dumagh 8lata tifer example
calculation «circuit 24. [0057] Next, the cal cul ation

Ciad @01 defyenerains 2G iampeoutdht Sdhd ndincationdha

di fference between the image data S23 and the

PIRME AL i dReS Mdata Blg.i nput fromthe selection
circuit 44 and outputs the sane to the orthogona

transfo&g&%joq: ir it.%ﬁ..hbxt. the ,orthogo

LOnd

transt oMt ot [t i23 a0 Gl e BT e

transfarnmat.ion, such as discrete 29 S05P0255 cosine

¢ PRI Bh h o Hea RS SEdey S35 TRt i it on

the i mage data S24 to generate inmage data (for

e XBPHI T zad- 1paT seweie irsigaedRrdsin antargdangss wiltd dhee

to the quantization circuit 26. 5 Next, the

g N tZ gt rc ipamante t2G: (P barsesl ofpuathial zataindid zatiche

i mge data S25 based on the quantization scale

I eaulhnicadr praGePuaFERmiithe hte control circuit 32, and
outputs the same to the reversible coding circuit 27 and
the inverse quantization circuit 29.

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 3526.

[0058] As explained above, in the coding apparatus 2,
~when performing JVT coding on the image data S51 decoded
in the MPEG2 decoding circuit 51, a quantization
rarameter QP (quantization scale} of each macro block
used for quantization of the quantization circuit 26
based on the guantization scale Qm 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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quanti zati on paranmeter QP based on the quantization
paraneter QP input fromthe rate control circuit 32,

and 10 outputs the same to th¥ reversible coding  =06P0255
circuit 27 and the inverse quantization circuit 29.

Next, the reversible coding circuit 27 stores in the
bouhsescP8ribeicsnge datatbbsaisadibyther¥PEGI agding

vari abl e length coding or cal culation coding on the

| 888Barifgdal @hSefe EQQé8$fA§e€éEh§hﬂﬁ€T§b@M§ntiQaEhSn
codi ng apparatus 2, when performng J codi ng on

R T i TR i S e S o S

scale).of _each pacro b#gck. éo %sed.for quant%zat'on
ofUPHELGBENPP 2 GEFOHIEi FRuUME TBBY T pHERRIoR HH@ntLZation
guanti zation scale Qnused for generating each macro
bfeekeME® of MPEG i mage data is deternmi ned.

Therefore, according to the codi ng apparatus 2, it

i §0Pb83i bl e tBlperfacoehighoqbal thy godimg zapraratms 2, as
25 l ess waste in the JVT codi ng by considering 30
SObP022hedchBbaet eqiusht£8aiofjuanhigat panti(n) t BedMPEGH (1)
coding conparing with the case of determning a -

qgﬁétﬁéﬁékgﬁedpﬁéggatgﬁ gﬁéteugﬁt§§§gigﬁrsca1es (i) and
guantization by the quantization circuit 26 w thout

Usih P9+ 2 948NLLZALT OR écgﬂgvgnkormu;as (3) and (4) in the
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 guantization scale than the
quantization scale used in thé MPEG method coding in
quantization in the JVT method coding.

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 informaticon already lost in the MPEG

coding.

[00601 Second Embodiment

In the above first embodiment, an explanation was
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[ 0059] Also, according to the coding apparatus 2, as
expl ai ned above, quantization scales Qa t(i) and Qa

b(i) are generated based on the quantization scal es05P0265
Qr(i) and Qmi+l) as shown in the above fornulas (3)

and (4) in the 10 activity calculation circuit 53,

amddey oge ttdenpriong sainguealt ithaet Ratisddlye chd chéatised

in the quantization circuit 26 based thereon, it is
pessichlie B3 RhevweNtins@Iect ngnakthel ¥us@RIfy phaFgeni A
smal | er quantization scale than the quantization

sgakeusediiing the uMPEGo%%EB@u%d L0 sm%wiﬁln FIG. 6.

quanti zation’in the JVT nethod codlng Ther ef or e,

accordi t he codin paratus 0SS

Lo perf Sfmla PABPEnGLSREPOLPERN i An REP giabt R art bh Po
circuit 26 in terns of inmage quality and a coding
ePPP€|QﬁcFr°H§ﬁ§F?g Pf F§ep6§§ﬁﬁF§Yt&a&FQQéﬁﬂopnCEBGU1t 53
the JVT coding a wasteful |oss of information held in
VePEGwgoding 16 2syhghanprrforminguiieddssading fargait of
anount of bits to information already lost in the

MREGroc bdiond. as0@hownSeaoFdGENadi ment 25 In the

above first enbodi nent, an explanation was 31

S05P25F1Gade 98 Eh913ﬁ653§§|BgrOExbmﬁlﬁﬁthPE¥ces51ng of
calculation <circuit 53 shown in FIG 2 in the case

Ofcheest:%&glﬁég g&'_l%h@ia?:@i%”%ﬂ:%u%‘ 530LhBICHU §18S 2 when

shown I n

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

Below, calculation of activity Nact of macro blocks
MB] (i) and MBj(i+l) in JVT image data 82 shown in FIG. 7
ﬁill be explained as an example.

Step ST31:

The activity calculation circuit 53 receives as an
input a quantization scale Om(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 Om{i) and Om(i+1l) as
arguments of the function f1l() shown in the formula (115
below and specifies a quantization scale Qa(i).

[C061] [Formula 11]



In the present enbodi nent, an explanation will be 5
made on processing of the actjvity calcul ation
circuit 53 shown in FIG 2 when performng field
coding inunit of mcro block as showmn in FIG 7.
FIG 10 is a flowhart for explaining processing of
thecyégj v-i___—_tfy] (t@[.ﬁ@i)at' dﬁqrqgi)t 53 showin FIG 2
when performng fie coding in unit of nmacro
bl ock as shown in FIG 7._.E}Q+|0|I<?B cal cul ati on of
activity Nact of macro bl ocks j (i) and MBj (i+1) in
JVT image data S2 shown in FIG 7 wll be explained

as an exanple. 15 Step ST31: The activity cal cul ation
ciPRaRl 53 rebbioesthes aativhput calgquiatieat conceihl 3
Qi) of the macro block MBn(i) and a quanti zation
seatei@aEi k) anf ihpetmebeoqubhadkakBohi tkbpleboqmn (ih and
FIG 6 fromthe MPER decoding 20 circuit 51. The
aghicvkiy g8l auhakbARsChECHhE FAnE@SBHYESD (S sABwni DRUEhe
the quantization scales Qr(i) and Qi +l) as

?ﬁ%‘xﬂﬁ%&s (951 gslwn ‘a‘bho Qpébg k3 8oun qhﬁn‘t‘ﬂ%af:%g%lé?.le

el ow an specifties a quanti zati on scal e

. éﬁ?%ggiil [Formula 11] 32 SO5P0255 Qa(i)=Ff1(Qm(i),

S05P0255

[0063] [Formula 12]

Qa(i+1)=f2(Qm), Am i+ 1))
. {(12)

00641 As the functions fl{) and £f2(), for example,
those as same as thé above formulas (3} and (4) are used.
[0065] Step ST32:

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

15 [0066]  [Formula 13].

aveQa=(1.N) ZQa(i)

e

...(13)

f0067] Step ST33:



(11) [0062] Also, the activity calculation circuit

53 receives as an input the quantization scales

Qi) and Qwi+l) as argunems of the function f2()p05F0255
shown in the fornmula (12) bel ow and specifies a

quanti zation scale 5 Qa(i+l). [0063] [Formula 12]

Qa(i +1)Ehe@(&ntiyitgntatdp)ation (&¢2ychDO683 Aslttkates an
functions fl() and f2(), for exanple, those as sane

asctiei epoNscter fubasdf 3laand (H Qﬁgnu§ggtlo£09é§1e Qa (i)
Step ST32: 10 The activity calculation circuit 53

cahtuLPLe daﬂ ngﬁgrgggglgkgf ﬁ¥|£§?g ggggg'égikﬁnaveQa

scales (1 ain
ch t he cro b ocks
{?Eiét%%lbﬁg, %a?&ﬁpoﬁTgﬁ 25¢9 ﬁﬁ?al?1%§ebgP5WP135(l4)
[0066] [Formula 13]. aveQa= (1 /N EQa(i) ,ED
5 'belqwy [0067] Step ST33: 33 SO5PCR55 The activity

calculation circuit 53 cal cul ates an
[0068] [Formula 141

Nact (i) "—‘Oa (i) ~aveQa
..(14)

[0069] Also, the activity calculation circuit 53
calculates an activity Nact(i+l) by dividing the
quantization scale Qa(i+l} calculated in the step ST41 by

10 the average wvalue aveQa caiculated in the step ST32 as
shown in the formula (15) below.

[CO7O01] [Formuila 15]

Nact(i+1)=Qa(i+1)“aveQa
...(18)

[0071] Step ST34:
The activity calculation circuit 53 outputs the
15 activities Nact(i) and Nact(i+l) calculated in the step
ST33 to the rate control circuit 54.
[0072] The same effects as those in the first

embodiment can be obtained also in the present embodiment.
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activity Nact(i) by dividing the quantization scale
Qa(i) <calculated in the step ST31 by the average
val ue aveQa calculated in t ¢ step ST32 as shown i
the formula (14) 5 below. [0068] [Formula 14]

Nact (i) =Qa(i)/aveQa ...(14) [0069] Also, the
atbPVBly cal cthat PoasentcimvenBional suhat ebimited to the
activity Nact(i+l) by dividing the quantization

ssBbee Qabal) meakeul ated in the step ST41 by 10 the
average val ue aveQa calculated in the step ST32 as

shown 1 got e i ar il a; £ 1ehe PLLOVE &ROLQ mdios MU A 4R
Nact (i +1) =Qa(1+1)/aveQa ..(15) [0071] Step’ ST34:

The.,activity calculbation circuit 53 { 1 .
50 debaPiR) PR ErpE Y REpREHANAY HiS 1 Boain
step,. ST33 to the rate control circuit 54?%%0072% The
s2¥etRer &ET smakhPAo¥ES) AXPhEIPPAsES BRbBURHRHE cBRtpErame
obtained also in the present enbodi nent. 34 SO5PO255
[ 00d3hg They ppeserriprnedti on is not linited to the
above enbodi nents.

In this case, for example, in the step ST1Z2 shown

[USP0255

in FIG. 8, the activity calculation 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 audic data.
INDUSTRIAT. APPLICABILITY
[0074] The present invention can be applied to

coding systems for coding image data.



For exanple, in the above enbodinents, in the coding
apparatus 2, the case of performng field coding 5
by the JVT nethod was expl ai ned as an exanpl e, but
frame coding may be performed. In this case, for
exanple, in the step ST12 shogg in FIG 8, the
activity calculation circuit cal cul ates an

aver age val ue aveQa of quantization scales Qa of al
10yhLock datanda ikhe frame data, to which the macro
bl ock bel ongs, and based thereon, an activity Nact
is generated. Also, in the above enbodi nents, notion
i mage da S |.ai:ned t
pragessad A PRATRdBE AR TEn AP b B el e
pr emessethtiont e dadth presentrocryead o nhyaibedsbil |

I mage _dat.a or_audi o data. | NDUSTRI AL PLI.CABI LI TY

[ 0F7ATOFHE IprBEE® AHTRM AT OBaR 158 BPpti™ddipo? t1-st
codiuagt S):stiensh§ of et Ngidniaget tat 8caBS, Mhptidshg:
claimed is: 1. A data processing apparatus for

per f or m AgTRTEEEERHCN il 280016/ B2 £6Tbe

Pr oassed ANd RRLAI 8 byng PI QT NIhVEL SRy degree of
quantization after performng a first quantiZation
by tddodkr stdafisant ¥2at Pen sdalcessednprissieg: @ the first
qu m}einﬁ%{zh%og?%'c%l%eﬂ%@&' QFJ %t%”s%lroét 989?&9{%“&' on for
I ndex data I ndicating a conplexity degree o
obtaining the block data to be processed, and generating
a second gquantization scale of the block data to be
processed based on the index data; and
a quantization means for performing the second ‘
quantization on the data to be processed based on the second
quantization scale generated by the guantization scale
generation means; and
wherein when two block data MBm{i) and MBm(i+1)
respectively corresponding to adjacent two block image
positions in the vertical direction in the image data are

subjected to the first quantization based on the first

quantization scales Qm{i) and Om(i+l), respectively,



bl ock data to be processed based on the first

guanti zation scale used in the first quantization for
obtai ning the block data to be processed, and

generating a second quantization scale of the block
data to be processed based op.the index data; and a
guanti zati on neans for performng the second

guanti zation on the data to be processed based on the
second quantization scale generated by the

quanti zati on scale generation neans; and wherein

when tmthOGMad‘é@aaK/Bﬁf(llf)C%]rﬁj %@(naﬂlpn mespeceserlates
corres I [ [ S
R L e
sulpjeadiedihg the ﬁecshdqqammtzzatmmlbaseﬂmnmﬂbhk data
first uanti zati o (i) .

sy By e038n PREAGRANT TS ot Vo SERTE GandeR: FERLes
megrs iGaleul ahes+ihezsecond spemtd Zﬁidrﬁlz&ﬁﬂb@ Qh)e

to be used when perform ng the second quantization

on Y{He& 1Bl bekPyatBEd M )0‘355%’81%9‘1 Wt BesPnfhgusprsgation

quapt izt LaBcgcakes Mﬁﬁﬁh}lﬁnda&@(|+|) and the second
quantization scale Qi+l) to be used when perform ng

the secohiequantFzaetopn TRRAhEHIloersdats MBAONG ) ;
q%agﬁ EQQBhZQ% Qﬁ%qg Qﬁ{fo ;?eb§§§@qg1tﬁe second
qua hé bl o e

|za I on on data based on t
Secﬁmmhtlzatlon scale Q(1) calculated by the quantization

scale generation means and performs the second
guantization on the block data MBm(i+l) based on the

second quantization scale Q(i+l).



quanti zation scale Qi) calculated by the

guanti zation scale generation neans and perforns the
second quantization on the block data MBn(i +l) based
on the second quantization scale Qi+1). 37 2. A
data processing apparatus as set forth in claiml,
furthernore conprising: a control neans for
generating first field data configured based on

bl ock data MBjt(i) obtained by performng the second
quanti zation on the block data MBn(i); and second

fi & d dateteorforsa B NgacPPrafatiis RE £¢F storth énpdchrit, L
configure a n..hl ock data MBj b(i) obtained by
pe?Fﬁg%?ﬁ%”?hég é%%ﬁ%gQUantization on the block data
MB(i +l ) a d¢antirh@ cases wher gychieebdicodiingtatfialpidtr e

level . is petforned t he i nmag at.a. A dat.a

or beRSL T ppar v R Ce TR 1. chrafasE &

f upkhesreOmPhsi BEcoRd CRRiNtokatBansor ahegbbecatddtg

field data configured based on block data NE%{i) an%,
VBMEI41) i gitchisredndr espletiaral §O by Perf BRAnT nft tthehe tirst

Se%?_@g Qyant | é@ﬁf%ﬁhr‘%@l bBsed RIP ek o8t @ tMBRIEH ) ( ANGbtained
MB{i+l) 1nthe 3 case where field coding in unit

of byheet fwrmsingc kheasecWBh(@URn&AE2 B iR Fhpsblock data
pe&&%QEEQ,OQﬂFEﬁei££§§vﬁ£&§"field coding at a picture level
is performed on the image data.
3. A data processing apparatus as set forth in claim 1,
further comprising:
a control means for generating field data configured
based on block data MBj (i) and MBj{i+l) obtained
respectively by performing the second quantization on the

block data MBm{i) and MBm{i+1l) in the



4. A data processing apparatus as set forth in claim
1, wherein: the quantization scale generation neans
specifies a quantization scale Qa based on a
predeterm ned function wusing the first quantization
scales Qn(i) and Qn(i+l) as & gunents, and

cal cul ates the second quantization scales Qi) and
Qi +I') based on the specified quantization scale Qa.

5. A dat g, p& ORRSS RYc2pPAsAINS @S uset &ordre ithochabax
4, wherein : the quantization scal e generation neans

spéatfi ¥em {he anguiRE i at)i drF seafertst s éheornqde data.
fupcti i_n - I f.LES [ |
soaf s OB T T e 2 e For ea S e B
A datmeipr:ocessi ng apparatus as set forth in claimd4,

wherein ;. the anti.zati on_scal erati .
speci fi eéChF h%ug%qulazn til? at is%arl}fes el%eegggl%%sn{ee%%ggg]?ﬁ%lfles @
f uRgn®AzEof o€ ad llleaangasad quard irzatlieoarstedd Qandyion

S BRI LS PL Fr g i) o
WhengiRent BE AianL1Z2al ho8s Saad &<genar ghh M ABARS scales
cal cul ates an average val ue ave of the , )
Q(i) and Q(i+l) based on the specified guantization scale
Qa.
5. A data processing apparatus as set forth in claim 4,
wherein
the quantization scale generation means specifies the
quantization scale Qa based on the function using the
smaller of the first quantization scales Qm and QOm(i+l) as a
guantization scale Qa.
6. A data processing apparatus as set forth in claim 4,
wherein :
the quantization scale generation means specifies the
quantization scale Qa based on the function for calculating
a quantization scale Qa by calculating (Qm(i1)+Qm(i+1)+1}/2.

7. A data processing apparatus as set forth in claim



quanti zation scales Qa of all of the block data in
field data or franme 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 averagge val ue ave, and
cal cul ates the second quanti zation scale of the bl ock
data to be processed based on the activity Nact. 8. A
daga pHeessi ng nethod for performng second
quantization on data to be processed and obtai ned by
per f or m Alge i WiaatsE€aghant &Rt GFNEFRBFCPEIFHEM ng
first quantizati a.fi lhzat i .
ncluding. & TerST EtEs 8F SaRerb ipg rrdon Taras
i ndiveatingtien compkeexdt yodegrieefothdlwlicickddbgat on bieleld
processed _based, on the first .quantization scale used
indfaﬁé OF F 51"\ 2 i"g)}rl}l%lort%o Et%\f)ﬁ}?n%a eQb:bce)(:grmesseo1
datalbagbe processed, and a second quantization
scale of the block data to be processed E}ase | Qr&,the
i ndex data; 40°2aCEEGTd &t edf Of ipdr AN 1y tHgiding the
Se@]?xﬁﬁtﬂk@@idr?%@a@@_ of dherdabacte dePrecessedodasid by
on the second quantization scale generated in the
firtde svepagantWeerden @hen two bl ock data MBn(i)
and MBN(iH )1 fRSPERLT VELIL S U a88R00EH N9 42 1adi#CeAL biock
two bl ock i mage

data to be processed based on the activity Nact.

8. A data processing method for performing second
quantization cn data to be processed and obtained by
performing inverse quantization after performing first
guantization by a first quantization scale, including:

a first step of generating index data indicating
a complexity degree of block data to be processed
based on the first guantization scale used in the
first guantization for obtaining the block data to be
processed, and a second quantization scale of the

block data to be processed based on the index data;



positions in the vertical direction in the i nage data
are subjected to the first quantization based on the
first quantization scales Qi) and Qi +l),
respectively, the first step cal cul ates the second
quantization scale Qi) to bg, used when perform ng
the second quantization on the block data MBn(i)
based on both of the first quantization scales Qi)

and Q(i £l Jecan@ Ehep SeeRRecaWAN ithat E8vorst uent taddon on
to be used when performng the second quantization
onthReddtddie 5t BIOMBITTHPRSeang t He sE¢OoRE Jrap-1zation

per. ongd . izat oL, . a4 he block data
MBI ?;ggggggagﬁatﬂg-gg%g%é%guanggzation scale Qi)
cal cul at ezkdnjint Reefii tet Istapk alad apdBidimsanfeMBrecond

guanti zation,on_ the bl ock dat i+l e e
e BHECanE AT B ST g o G Rt SRS 68k B
appakatisns conprhsivgtiaadecdddengioeans flog image data are

gener ati ng decodi ng_data by decodi ng.coding data
geﬁ@PéFEHgﬂytﬁeF?%rﬁﬁ?ﬁf(ﬁﬁ%qﬁj 21 PR5Eo niﬁ%%eflrSt
dat@ahyi8afibst seothnmmet heth@nsh (@bt ai nedspyctively,

perfornln% first quantization based on a first _ _
quant i zatthenfizehl eteh tREC O Ty SreFecgnd quantization

quantiizabi 9 $63Le 9eBer ARLANIPANS. IS craenYIRhing
i ndex data indicating a conplexity degree of
quantization on the bklock data MBm(i) based on both of
the first quantization scales QOm(i) and QCm{i+l} and the
second quantization scale Q(i+l) to be used when
performing the second quantization on the block data
MBm{i+1); and
the second step performs the second guantization
on the block data MBm(i} based on the second guantization
scale Q(i) calculated by the first step and performs the
second quantization on the block data MBm(i+l) based on
the second guantization scale C(i+l).
9. A coding apparatus, comprising:
a decoding means for generating decoding data by

decoding coding data generated by performing coding on



bl ock data to be processed based on the first

guanti zation scale used in the first quantization for
obtai ning the block data to be processed, and
generating a second quantization scale of the block
data to be processed based opm the index data; a

guanti zati on neans for perform ng second

qguanti zati on on the decodi ng data based on the second
quanti zati on scal e generated by the quantization

scal e generation neans in a step of perfornmin

c o8P HEPT ﬁméges%%%dwc&difﬁﬁsmqmgmﬁ?g%oq S Pgé%%?d by
frﬁg}kgﬁmﬁk{%ﬁrs%oghgﬁkfggﬂyg% gRsthesdecaedi-ng dadfization

generated by the decoding neans; and wherein when

t wechlock dacachBrid )st@rd MBn(i +l) respectively
correspondj j.-ac ' pQgi tions

in the v%r%§%§#£ﬁ$§é%t?g%l%ﬁ&?ﬁggﬁﬁgggﬁgg?% are
sulbjeaetredine it idagt qudntezaty on dEegd@dxanyt begree of

first _quaptization scales i) .and i Al
reéﬁ@fFig@P?,%ﬁzbet?ﬁp?ﬁﬁﬁﬁq anogcgﬂé %%%%%ation
rrea{)h%ne;@baﬂhaﬁ escihe seoond quanttiizati gnascadet iQd )for

to be used when ferfornin the second quantization ,
on bréipfagktuatRloneridha g%sé’& SFOGGEASEF TRE eRRYating

quantyi.zahiioRug6ak 85t 1 QI(4da AN Qtiethb) oaRdat e &eerNd
quantization scale Qi+l) to be used when perform ng
t horseesnddgbamed zan i B index data;

a guantization means for performing second
gquantization on the decoding data based on the second
guantization scale generated by the guantization 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
deceding means; and

wherein when two block data MBm(i) and MBm({i+1)
respectively corresponding tc adjacent two klock image
positions in the vertical direction in the image data are
subjected to the first guantization based on the first

guantization scales Qm{i) and QOm(i+l), respectively,



on the block data MBn(i +l); and the quantization
nmeans perforns the second quantization on the bl ock
data MBn(i) based on the second quantization scale
Qi) calculated by the quantization scale generatiaon
means and perforns the secondy; quanti zation on the
bl ock data MBm(i +l ) based on the second quantization
scale Qi+l). ABSTRACT From an MPEG i mage dat a
(S11), an MPEQ2 encoder circuit (51) extracts a
guantum scale (Qm of each macro block (MB) which
has been tH&edUpBELGRRNPT 237 6h BRRE IOPEES A FRECulates
enct;w %%cgﬁgcﬁﬁéntf@aéﬁéhVééé/lé:%S"Ml ald O GlebClhbn
(53) calculates an activity (Nact), based on the
quanfmrgdabe thenpecandatiearbmaolomiarc dine P34k data
cal.cul ate uant [ far .eac
e B2l BEEh Ot PR AR deates
Cm(i) and Qm(i+l} and the second quantization scale

Q(i+l) to be used when performing the second gquantization
on the block data MBm(i+l); and

the guantization means performs the second
gquantization on the block data MBm({i) based on the second
guantization scale Q(i) calculated by the quantization
scale generation means and performs the second
gquantization on the block data MBm(i+l) based on the

second quantization scale Q{i+1).
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ABSTRACT

From an MPEG image data {(S1l), an MPEGZ encoder
circuit (51) extracts a guantum scale {(Qm) of each macro
block (MB) which has been used for quantization of the
MPEGZ in the encoding process. An activity caliculation
circuit (53} calculates an activity (Nact), based on the
quantum scale (Qm), A rate control circuit (54)
calculates a gquantization parameter (QP) for each macro

block (MB), based on the activity (Nact).



