;e3e~L {I "b6TL %1 30 COctober 2002 *166166* Miltinedia |nformation Coding
.Appar atus, Coding Method of Miultinedia Information, and Recordi ng Media

Storing Data Coded thod Field of the Invention The present
4invention rel ates t mwﬂ EIH Emll of editijng a mul ti medi a3@ PctobenBP@h

-conprises various s as notion pictures) still pictures, ;#t text
background still inmage, " '%K&phi cs, and a scenario describing the source
list, presentation nmethod and characteristics of the sources into video
signals. It also relates to a technique of coding a type of sequenti al
video signals into coded video signals such as MPEG responsive to a type of
data. In this specificatMultiniddea Tafrniatin Ceditg Asearadtast he above

par agraph are defined as follows: "source" : a displayed unit of respective
types of information suGuidiag MethodrofMaltithedia Iifothatibaf ands, text data,
background still inmage, graphics, and the like r scenario : a nethod of

di spl ayi ng a sour c&ecerdingMédiz PyrapdDatd Godéd by the SarmeMethodf a source
to be output "multinedia title" : data conprising sources and their
scenarios "data type" : characteristics of a source, such as a type of
information, picture quality, application, and process provi ded Background
of the Invention In recent years Rehlafithednobntioht i nedi a has increased in
t he market, and vi deo-on-demand-systens have drawn consuners' attention
because this sysf{ltem masemr owiethtions e¢latesi tchaneehmguei cf ediémpn mulgiedisi on

“set or a . - 2 30 Cctober 2002 personal conputer anytime when the users
want to wat ¢itld dnch tomphisew iveeiousrsodecesnsiichyad emticn piadieress sipl pyitnres,
vari ous data such as notion pictures, still pictures, text data and the, .

like is pregent ddsasbackguoundetilh imiagk e graphibat amth aektendnntdescabary Ané on
can be achieved. Therefore, the market has demanded a - .

mul ti nedi a- GAutkenBsid Pryseméation anetdel and shanactdmstansaott the sounces prfiosyideo t o
requests fromrespective termnals, which then reproduce the titles. The
fol | owi ng twéewasholisalap aelatas Itan sedhoriqrepf sadiieng bwe of peavdntiali videt | e.
(1) The reproduction termnal relevantly reproduces, decodes and edits
respective sogralssnfogiodedividea signplsstrshas MOEGaesransivalisptapsof aeln at a
specified tine in a_specified region so that a plurality of videos can be
edited on a scredn. thioppanicationy gl techpicad tewss usepdpt ihpealeye pexagsarld on
information fromtheir scenarios by using reproduci ng nethods relevant to
each sour ce,arsiefidgdias foleWson a screen. Accordi ng to the nethods di scussed

above, the termnal nust display respectjve sources in accordance wth
their characteristi%¥Tee g. 2 &Sk iﬁe&fanitsogmé?‘iﬁb"é’dtwd)ffIB?Rrél.‘atll‘PPtSH%hé‘ése
of multinedia t.itle includiing notion pi.ctures, the termnal nust_ have
Versati| 6 f GAgHPBRECtutch SU e e by b At PoR pRoCT Sl O RER| BRACtel 883and
t ext dat a. Aﬁ][eagé:h reproduction of the nultinmedia title demands a | ot of
functions of G erminal, thus reduci ng processes in the termnal i,s

needed. A technique,for reducing,.,a nu r ,of . functions iin the:termnal is
i sclosed | n the JSeABEE" Pt aRE iR OF i B SRR etk FUHFE 1 Ro.
HO6- 301495. |t _teaches that 4f the term nal has no

char act er-folr? “iltrln?%lpﬁgts’lcf)en,n ?fhaescﬁértcst?%eﬁé&)%put to the term nal can be
equi pped w th Sorre"mﬁgm%gfgﬁfe"z.%%%a comprising sources and their scenarios

"data type" : characteristics of a source, such as a type of information,

picture quality, application, and process provided

Background of the Invention
In recent years awareness of multimedia has increased in the market,
and video-on-demand-systems have drawn consumers' attention because this

system can provide users with moving pictures on a television set or a

BTN,
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Character fonts responding to characters used in a content of a
presentation so that the characters can be reproduced. However, this nethod
does not contribute to reduce a ot of functions in the term nal. Another
method is that a conbination of e.g. a scgn converter wi 3R QeteRar@d8acoder
-converts the nultinedia title into coded video signals. Mst of the scan
converters only accept sources converted into anal og-signals, and this
conversion deteriorates picture quality. The hard encoder does not provide

an optimal cedisBEal @nifetes AuvERSe SHeh the usbtd WwaBk €6 Waash #hemt ext data whi ch
can predict the next frame, but provide the sane coding as other sources

such as y notion B ¢hdkRRo-diNHemINtaRIL RIdds cdYsisPHOYhABHs daba Glch

| owers picture quality and demands a | ot of cal culation. The hard encoder
al so provi degs trhetiGRMRctiReGNetiY FstRbHefext AltEOSnd tRatlikkalks ipFegesed Nl #di ng
notion and still pictures - to text data, graphics or nonotonous artificial
i mages. Thesghatiddigtidle 0MBE P fEciRat Ptadnbhtitn k&t beriehbaied. oThesdfors and
can be used in background. Then the weighted data are quantized, and thus
pi cture qual they rhsrkedvWeaedenSemded Yo @hultittedin\endé@and Hyetdih efeitt délivaat i on
addresses the problens di scussed above and ains to achieve the follow ng
targets. (1)nRdeimettaatitlow regséndieprodequbss fromriregdechiveetbridinglsd which
multimedia title into a type of video signals so that a necessary process
for the ternthal régrodnte/tlze tielesoducti on of notion pictures. ,. (2) Code the
edited video signals so that the foll ow ng objectives can be realized: 2-1.
I nproving pictureThealfollywird: 2twiRedusthods aarsinbredilable cdbre ukgirodnsingante?- 3.
| mproving a coding rate. In order to achieve the goals discussed above, the
present inventultimedid@itlet ober 2002 3a provides, in one aspect, a

mul timedia I nformati on codi ng apparatus for editing a nultinedia title
conprising a source (Lhdhedrewroduntion aarpirctluredevamtst irkprogivcesr dgcotlextandat a
as well as audio and a scenario of the source into a video signal, and for
codi ng the viedde respaesive sourcksadfpPawargithedoagemiagiosgand dhen desplayethesmaty f or
storing a source; (b) a scenario nenory for storing a scenario; &F)a_frane
editor for cspacuﬁﬁé tame riareespéciBed regidesoshatarplbyalitt elyvidees seemardditesnd
the source stored in said source nenory; and (d) a notion picture encoder
for coding te8 & pFAeRedi ted by said frame editor in accordance with a data
type thereof. The present inventjon also provides, in another aspect, a

nul ti medi a i nf or nat i @) Tdedierginplrepaedices sespestivaGourees|hespe gnantorgagion
adaptively tq respective data-type of each source based on scenario

i nf or mati on, &R theppaseagoscanmsing reprogueagnactrpdntalyvant fopadharyEseng a
scenario; and dat a-t ype- adpati ve-codi ng section for coding data of each
frame adapti \?é!adye‘f‘lBs HHEm 9812 5¢5PBR based on the scenario information

anal yzed. Thus, apparaf.us accordi o0,aspects .of th resent, i nvention
y p ccording to t%e mert-'lgocis disc sseh above, tﬁe F%ermma must Hlsp ay

respective sources in accordance with their characteristics e.g. text déta is
developed into fonts. In the case of multimedia title including motion
pictures, the terminal must have versatile functions such as displaying
motion pictures, still pictures and text data. As such, reproduction of the
multimedia title demands a lot of functions of the terminal, thus reducing
processes in the terr)ninal 1s needed.

A technique for reducing a number of functions in the terminal is
disclosed in the Japanese Patent Application Non-examined Publication No.

H06-301495. It teaches that if the terminal has no character-font-

iformation, the data to be input to the terminal can be equipped with some



.30 Cctober 2002 edits a nultinedia title into a type of video signals such
as notion pictures. The multinedia title conprises various sources
i ncluding notion pictures, still pictures, text data, background stil
~pi ctures) and the like as well as scenari@s including th80Ssiokes 2003t
et hods of presentation and characteristics of the sources. The present
i nvention then codes the edited video signals into coded video signals such
as MPEG "'hen coding, the present invention utilizes the scenarios, and
t her eby assiguniragter dombsanespentinggorbahadsrs wsedagpectniteat sbapresensatied son a
ratio of region areas where respective data types appear. As a result,
respective sthatcthe charddersoded be mpcotwadce Rwwhvarmdibis daethodydess dat
other words, a nmultimedia title conprising various kinds of sources and
t hei r scenar¢agribaite bhyeduced lottod fanatyqs inftheddemindldeo and audi o signal s
following some format such as hl PEG The reproduction termnal thus can be
equi pped w th onl4methearethond Bethnti mgomwbinatéon ofled. riy sedre coyyryterf witded
vi deo and audi o signals. Wen converting the edited video signals into the
coded vi deo BiayhahedeuchnuertsPEomuliznedartaile vstocededivhdeesignatsoddvosteof
signals in a suitable manner for the characteristics of the nultinedi a
title such ath«s$aadsconveriens epky agcapt snirges eanysaiad ingo spalogesignalsi apd thist he
title. In this case, the scenarios also contribute to code the signals
“relevant to ernversippedeterioraigpautiuve smlittes Thedprdsencodes dope nosdgirerwisle
where different data types are displayed. As a result, coding rate is
_increased, a2pwebiralyodeng tatha sotrsenpechies sldlpaeturesand fext data whighicap i s
i nproved becausg the codiFg met hod acconmodat es rfspecti e data typei such
as text databPrehriethepest framehubPronleths iarys coding as ethey seuEsaUCh @S
Fig. 1 is a block djagram an information editor for ltjnqedia in
accor dance WP PicFeresey %P?%ﬁﬁg’gi%mt Rq?@l‘%rdeg{j?fﬂhﬁgv@ﬁ PISRUTeR g.
2 is a flowhart. illystrating process-fl ow performed by a. nmul tinmedi
nf ormat i on GBA{iRY AP SAMARS & et cgfquia%%chﬁ%%eggpa@%l%amﬁ%%
exanpl e of informatiqn naki up 'a frame. Fg. 4is f.l owmchart depicting
S Trane anal J3HEgWBHEONRE SAMTEH SoPESGaR ] FRBERR IR QR RAC By at e il
frame. Fig. 5.illustrates, c onents.of a frane. Fidg. s a flowhart
1 st rat | ng PACtFEReds. VY AP Gy dPRLIR, GhamRaTBBRM e tHiE) TBRECH pLCEif e
source. Fig. 7 ..s.a.flowhart i.l|lustrating a still-picture-decodi ng-process
whi chor eat e& Gl iEARRS AahutAt R AL RS Bbar (et i ERE ST RLRY %5
is a flowhart il ustyatdn f.ont s decqdj ng- process whi creates fra
component s oREclParth e ik the ERleniEd BRI OGSRIA S Al RERR SR 6081 | g

a process of . &u@geaditing. Fig. 10 is a block diagram of an apparatus
whi ch anal yzés a scenhari o and t hereby produci ng coded video signals in
accordance with the data type of the scenario. Fig. 11 depicts an inage of
a scenario. Fig. 12 details the image of the scenario. Fig. 13 is a block

di agram of an encoder adaptive tSuﬁnﬂQEﬁof@H&ﬁﬂ#@ﬁ%oh”

The present invention addresses the problems discussed above and
aims to achieve the following targets.

(1) Realize a low cost reproduction terminal by editing a multimedia
title into a type of video signals so that a necessary process for the terminal is
only a reproduction ?f motion pictures.

(2) Code the edited video signals so that the following objectives can
be realized: 2-1. Improving picture quality, 2-2. Reducing a number of
calculations, and 2-3. Improving a coding rate.

In order to achieve the goals discussed above, the present invention



" a second exenpl ary enbodi nent. Fig. 14 depicts a rough i mage of one frane
of a nultinmedia title. Fig. 15 depicts an inmage of hel per-file-information
for data type adaptive coding. Fig. 16 depicts an image .gof .co tkgk file of
quantizer. - 6 30 October 2002 Fig, 17 depicts an inadg”3¢°6 Pzat i on
.characteristics data adaptive to a data type. Fig. 18 is a flowhart of a
scenario analyzer. Fig. 19 is a process flowhart of an encoder adaptive to
a data type, the encoder controls quantizer. Fig. 20 is a flowhart
illustrating that a creator of data-typegadaptive hel per-file creates the
file by analyzing a scenario. Fig. 21 is 4 flowchart illustrating a process
of producing a quantizer control file

dat a- t ype- BI@4igef \)@%ﬁ@é@@t--%@H’t"mﬁdlﬁi@@Hﬁaw ?Rj’"lﬂ PappS far editipg amuyfimedia

encoder adgud éonpristhgta S6tirée inkR8ingf rﬂotuo??pubt%r@ a@tlﬂﬁlﬁttﬁé %fdad‘ﬂté)gs ﬁ/@ll 88a048"
adaptive to a data type used in accordance with a third exenpl a

embodi nent @ngRgsceparie of e penfendnte 3 vidgstsignal n@[‘daf%r"@@@@sthéfv“i%s‘gh@oﬁ@ﬂ
adaptive tgp@arg@g@ow%]n .n accordance with the third exenplary enbodi nent.
Fig. 24 is flowchart illustrating a process of producing an intra-flag
i nf or mati on- f| le by dat a- {8)RSUREDAEMOBLIOL FONDGBALRY®EH accor dance with the

third exenplary embodi mengp)usida@ado RRMRRY fdristRingfa fBn&MEoder adaptive to a
data type. ' Fig. 25 is an.image of an intra-flag-information-file. Fig. 26

is a biock diagramof an i2&a8e esdiapior oeatico a fiameLfoppaiden shiee®tyaistd wi t h
" the fourt htf’@%%gﬁérﬁanoel'ﬁg%ghr%@@oregirﬂsald?%drée ﬁ‘leHdPy‘%'ﬁart illustrating a

process of the encoder adaptive to a data ty i N accordance with the
fourth exenpl ary enbodi neff).a mmqjionmctues 8“% praceding [thes frame; edited it sRidss

of produc'ﬂgma@dﬁéﬁa@ecéraémmQaatfa'tweméwa t ype- encoder - cont r ol - neans
usi ng a hel per an encoder adaptive to a data type. Fig 29 is an

i mge of the escape i nformatl on file.
The present invention also provides, in another aspect, a multimedia information coding

apparatus for coding a multimedia title adaptively to respective data-type of each source
based on scenario information, said apparatus comprising:

a scenario analyzer for analyzing a scenario; and

a data-type-adpative-coding section for coding data of each frame adaptively to
own data type based on the scenario information analyzed.

Thus, apparatus according to aspects of the present invention



-7 30 Cctober 2002 Fig. 30 is an inmage of a quantizer control file in
.accordance with a fifth exenplary enbodinent. Fig. 31 is an inmage of matrix
i nformation of quantization adaptive to data type. Fig. 32 is a flowhart
~i | lustrating a process of the encoder adaptive to a dat a3@{stobien2@@tor dance
wWth the fifth exenplary enbodinent. Fig. 33 is a flowhart illustrating a
process of producing a quantizer control-file by
dat a-t ype- adapti ve- encoder-control -nmeans using a helper file of .an encoder
adaptive to editdad antlyjpecdin téde dndaadepawt idebaigndls suek erphatipnepiotukiesent .
Fig. 34 is a block diagram of the encoder adaptive to a data type in
accor dance Wheh niéinse dih htide ecoph @i sesevdrdcisremirceFi igcl@Bng smation n@igeures,
illustrating one macro block in one frame. Fig. 36 is an i mage of an
enl ar ged nactill picdokess tenh dataFbgck@bundrisgill ictuses dddeke dikgmanwell an
encoder adaptive to a data type in accordance with the eighth exenplary
enbodi nent . deegarid8 iiscladingraghe ofsoarseeglisn whetlmdsegof apresenitamnorstamdat i on
can be searchable in one frame. ' Fig. 39 is an inmage of a narrowed region
wher e not i oncheshcteristionof thre mursesar chable in one franme. Fig. 40 is an i mage
of a deviated region where notion estimation can be searchable in one
frame. Fig. 41 isltnpresmgé inferticndhray cadepnthe editedavidentsighzla into aodet i es
of ,. frames in accordance with a ninth exenplary enbodinent. Fig. 42 is a
bl ock di agr avide$ semaénsunders MRt v hen @diteg, ahe ppesdant ingeniicantidizas the t he
ni nth exenpl ary enbodi ment . 8 30 Cctober 2002 Detailed Description of the
_ Preferred Enivstiarient anBx&hptedyy acsigottigreatevant rcodihg tnietlsedsestenpispegtive
enbodi nent, an apparatus converting a nultinedia title into a type of coded
audi o and vismewced hasadson & rtiopfizemen areds wherearerpedtive daie t¥pehapBeAPEG
is demonstrated. As shown in Fig. 1, notion picture menory 101 stores a
source of a 4YBtd sePWt crespectivg ispurqgk cenrlks yn pegorkagce svidhsheiv dags a
still picture, text menory 103 stores a source of text. Mdtion picture
decoder 105 @@€8des a notion picture and then reproduces respective frames
of audio and notion picture., Stil] notion decoder (106 d_ecoggs a source of a
still picture int® Pﬁ’&ﬁé"’@@ﬁp6rf§Hl%§ﬂeéﬁdtlﬁlé>€9m@éh%ﬁér"’aﬂ?‘)ﬂs BE# €% sgurces
character into ,danme conpanents. Frane conponent ry.108 storgs fra
conponents. #Rg tREREPRNEPS it SURPTARL A0 ANt PReRfL0e U HeR ABB LRI SERASt he
foll ow ng st

create a,type of cod di g, and vi deo. si gnal.s.., The process
flovehart of IALRMENE SomE LAt 5Bt FEhine Tof Tapred o tgBab Akes BoR g.
1 and Fig. 2, Step 11: enario,anal yzer 1001 obtains a.scenario stored in
scenar i o menbs SIRTREC W CHEA BETEI RIS AT o DRHEI o BER e e
obt ai ned scepnasio nd,.stores the information in frame make-up menory 110.
Step 12: Fra e@oqqdﬁ?udfpflgq"@fr ucts motion picture decoder 105, still

When converting the edited video signals into the coded video signals
such as MPEG, the scenarios contribute to code the signals in a su.ifable
manner for the characteristics of the multimedia title such as kinds of sources,
ratios of respective sources making up the title. In this case, the scenarios
also contribute to code the signals relevant to data types of respective sources
responsive to the regions where different data types are displayed. As a
result, coding rate i§ increased, a number of calculations are decreased, and
picture quality is improved because the coding method accommodates

respective data types such as text data.

Brief Description of the Drawings



-pi cture decoder 106 and text decoder 107 to decode respective sources and
.Create necessary conponents, and then, franes nmaking up one bit streamare
created. The frames are stored in frame buffer 113.° Steg 13: Mbtion

«pi cture coding neans 115 codes the frane gata stored in £0Sobsu2eQ%F 1) 3,

-t her eby producing a coded video stream Step 14: Audi o codi ng neans 114
codes audi o signals of sources stored in audi o conponent nenory 111,

t her eby producing a coded audi o stream 0 30 COct ober 2002 Step 15:

Mil ti pl exer 116 niigt ilpisex édodkhdiagmdedobian wiforeamtiem ¢ diedeldr amditomediaam

t her eby produci ng coded audi o and video signals. The follow ng alternatives
are avai | abl &cordanse sviph aclarss ekemplarStespbadmeat oféhe poesesdadventien. Step 14)
or both the steps _can be started before Step 12 is conpleted. Thus both the
steps can be proclBigsed sl endlowicharistilpstratiog laomh:owarae-r}fwmpsexefbxmdaabb aith
Step 12, whereby franmes and audi o conponents created are sequentially
coded. The fmal@imedininformetiopsadiagapnaratutet ai l ed hereinafter. The y
apparatus edits and codes a nultinedia data including various and plural
sources into a tyb&. of izcddechemaiio dagram déapicing A exaripe i mipmatign

t hrough step 11 (scenario anal yzing process) and step 12 (frane editing
process). Th@@éﬂl@%psﬁ@‘pﬁleﬁ urther detailed hereinafter with reference to
Fig. 1 and Fig. 3 _through Fig. 9. Scenario analyzing process: |Information
maki ng up a franeFis 4dstaflewehantdepicting 8 frame enaly8ne P3ocess Fskicharestesme
editor 112 to edit franmes, and descrjbes data of sources displayed in
respective fF}éﬁ@EfO’Bﬁa‘i}PH%kmémpoﬂ\%fé@mﬁromthe coded audi o and vi deo
signals supplied fromthe apparatus. Fig, 3 illustrating an exanpl e of
frane maki ng-up i ¥%r5n‘i1ﬂ’i56‘ﬁt%?%wfé9§\§?i°5é§r%rﬁé- fol l owing content: (A)
entire frames, (B).information %fsaﬁea. frape, and g%% content of eagch
source included i Along 1% OREChamb W USHEGEIME &3 PI@ ¥ PR el ABYE
conprises the follow ng el enents: ga) a frame nunber indicating the

position of FHEPPREMNS X AJRPTAR PRTHNEE SPWERe; - 10 30 Cctober 2002 (b) a

fram size Indicatioe o puter of sltele,lh ercical and norl sonial | ses:

o ements. (1) A GPAYRE A ST T YRS S et e Source 15 @

i cat ng a val ugypronel 40, e SOUessn( Drh0REaRhELBNES Ahidk SN0
frame components out of a source of text data,

Fig. 9 is a flowchart illustrating a process of frame editing.

Fig. 10 is a block diagram of an apparatus which analyzes a scenario
and thereby producing coded video signals in accordance with the data "C}';pe of
the scenario.

Fig. 11 depicts an image of a scenario.

Fig. 12 details the image of the scenario.

Fig. 13 is a block diagram of an encoder adaptive to a data type used in
a second exemplary fambodiment.

Fig. 14 depicts a rough image of one frame of a multimedia title.

Fig. 15 depicts an image of helper-file-information for data type
adaptive coding.

Fig. 16 depicts an image of control file of quantizer.



..the source in the frame; and (4) the coordinates of an ending point (Iower

right corner). Fig. 4 is a flowhart illustrating an anal yzi ng process of a
frame, this process creates the information making up the franme. Step |101:
.Scenari o anal yzer 1001 reads a scenario sgored in scenar$?® F900204. Step

-1102: Find a nunber of frames of a title. Step 1103: Prepare a skel eton,
whi ch describes a nunber of frames up to the total nunber, in each frane.
Step 1104: End the process if no source is left, which has 'been r

descri bed in theFsgehadepidisitannotaged gohatdzatoont hbarattarismats datanadaptgvalp
the scenario. |If such sources are left) then go to Step 1105. Step 1105:
Scenari o andbypzdatat§pd. i ssues a proper source IDto the sources not
reflected yet. Then the anal yzer obtains those elenents fromthe scenario
such as a data t e, 18 twea flowrchiantofs semasiosandlpgerand endi ng points in a

di splay region, starting and ending tinmes (indicated with frame nunbers),
and a source fil &ipab®is Stpepcekstdiiwdaenaf 4w eapaderzataptd@ltodedetd e, the
source information di scussed above in the franes bearing respective frane
nunbers wi t lengoder contidls 3Mabdtizeber 2002 time region fromdisplay start time
to display end tine, then checks whet her unprocessed sources still remain.

| f unprocessed sdiligc@8 istai flowckami ilustrapiagt thahe preatesef datentypesslaptd4- and
onwar d. Conponents making up a frame are described hereinafter. As shown in
Fig. 5) the hdppohlmerestarpitiesle byhandlykingw sepnereent s: (a) a source I D;
(b) a nunber of pixels in vertical and horizontal lines; (c) |um nance
signal ; and (d) dokoRldisf# dlasrahersiilfnstratinge poegesacitpiodyciag & dpwantizar
data structure and _a_video format regardl ess of types of data such as text,
not i on pi ct yaeatradile biy|datgrtyperasdaptive-qacadeotonirelemepns maing 8 helneg-filswéh as
4:2:2 which notion picture encoder 115 can utilize directly is used.) Thus
frame can bear@r¢wgradeptivade Hdaisiydg  t he dame conponents. As shown in
Fig. 6, notion picture encader 105 creates the frame conponents out of the

sources of noti onFig: é2as ablpek dingrag ehan prendes SEaPEIEWA Hetigiype used in

accordance with a third exemplary embodiment.

Fig. 23 is a flowchart illustrating a process of the encoder adaptive to a
data type in accordance with the third exemplary embodiment.

Fig. 24 is a flowchart illustrating a process of producing an intra-flag-
information-file by data-type-encoder-control-means in accordance with the
third exemplary embodiment using a helper-file of an encoder adaptive(to a
data type. ’

Fig. 25 is an image of an intra-flag-information-file.

Fig. 26 is a block diagram of an encoder adaptive to a data type in
accordance with the fourth exemplary embodiment.

Fig. 27 1s a flowchart illustrating a process of the encoder adaptive to a
data type in accordap‘ce with the fourth exemplary embodiment.

Fig. 28 is a flowchart illustrating a process of producing an escape-
information-file by data-type-encoder-control-means using a helper file of an
encoder adaptive to a data type.

Fig 29 is an image of the escape information file.



.-f Step 1301: Take one frame of a notion picture source out of the source

menory 101 i

«store it into audi o conponent nenory 11l.7Step 1303:

nto encoder 105. Step 1302: Decode the source into frane data,
and at the sanme tine, decode audi o when the source includes audi o, and

| f BAOCHRLeHARR f r ane

-data is different froman instructed video format of the frame conponents)

convert it i

size different froman instructed data size) convert

nto the instructed one. Step 1304: If the decoded franme has

a

it to the instructed

one. Step 1305: Adg 30 soam tmagpof @ quentizearcentohPéminaccogfanes with a fidth 12
conponent in frame conponent nenory 108. 30 October 2002 Step 1306: End
process wherxamplayeempodmeendf notion picture sources are processed. |f
are not Erqcessed yet, repeat the process 1301 and onward. As

sone franes

Shown in Fig. 7, &i
follow ng the steps shown below. Step 1311: Take a source of still
dage ¢¥Pe-e conponent-nmenmory 102 into decoder 106. Step 1312:
picture data. Step 1313: \Wen_a video fornmat

out of still

Decode the source into still

1 ipiagt ipegel of surtirixl peoreaBae LI guantizatipncadgrtive to

of the decoded sthigl 3pice dlowvcharhillustoating parrocdssahthpgnceden atamtiverte a

conponent s,
conmponents.

decoder 106 caonverts it to the video format of the frane

toman instructed_size, convert it _into the instructed sjze. Step 13lo:

a source ID

conponent nenory 108. shown in Fig. 8, text decoder 107 processes fqn
decodi ng folqoé‘\ﬁif‘ﬂéﬂ?ﬁ’é(%t g‘ﬁf Fog

to tHEef Bane & Hepshart Lluatmnting reptosesc BhPERAMANG @ Qramazer-

g
8p¥Pe IRGAR tErGodet-egntralomearns MSINE & HiRes

t he

pi cture

dettaFype 1 acypdanenwiide g Bhaixempdaet embodusent. di f f erent si ze

Add

t

ext

out of text conponent mory 103 ;i nto decoder 107. Ste 322. . Create a
wi ndow havi fRf &HCP‘%’s‘t ?Egﬁté\ﬁgﬁzaed\afﬁ tlﬁ%%é’@liaﬁﬁort]a@%? V§ttgpt 3§§h Y he
text data onergg Wi ndtow, and create bit map

gdimen .

Fig. 34 is a block diagram of the encoder adaptive to a data type in
accordance with the sixth exemplary embodiment.

Fig. 35 is an image illustrating one macro block in one frame.

Fig. 36 is an image of an enlarged macro block shown in Fig. 35.

Fig. 37 is a block diagram of an encoder adaptive to a data type in
accordance with the eighth exemplary embodiment.

Fig. 38 is an image of a region where regular motion estimation can be
searchable in one frame. d

Fig. 39 is an image of a narrowed region where motion estimation can
be searchable in one frame.

Fig. 40 is an image of a deviated region where motion estimation can be
searchable in one frame.

Fig. 41 is an image of encoding adaptive to a text data in a series of
frames in accordance with a ninth exemplary embodiment.

Fig. 42 is a block diagram of an encoder adaptive to a data type in

accordance with the ninth exemplary embodiment.



.data. Step 1324: Convert a video format of the bit map data into a video
format of the frame conponent. Step 1325: Add a source IDto the frane
conponent, and store the 13 30 October 2002 conponent in frane conponent
.menory 108. Frame editor 112 instructs the productions of0fQdeRer@8fdonent s
‘di scussed above. Frane editing is detailed hereinafter. As shown in Fig. 9,
frame editor 112 edits franes follow ng the steps shown below. Step 1201:
Take the informati on naking up a dane out of frane

makeup- i nf or mat i on- redwtailéd Descopiivant the Prefer k2B n®odpmea02: Draw a
background on a franme to be edited. Step 1203: Obtain information of

sour ces not BEretmplnoy dsskodinertie y. franme to be edited, and search whet her
t he conponent with the source ID obtained is stored in frame conponent
menory 108 or notln $hip fid04exdthplarg ambedsaent, canpeppatatus notvextiorgedh i n
menory 108, go to Step 1205. Step 1205: Instruct one of notion picture
decoder 105,msltimkdisi titler mtdec oger ofl CGledr atdintamtt vidker sig0lst ; areatience
frame conponent in accordance with the data type described in the source

i nf or mat i on.wishepstaaderd WrematasurbcasMRBG ¢odeooestiratesl. st ored in menory 108,
obtain the frame conponent to be used fromframe conponent nenory 111, and
draw it on a posiAd showssiar Figdl,i motine potire enpmiosy il sivres at smirce anfen
Step 1207: If frame conponents to be edited remain in the frane, search the
conponent s. HREpBAictue, Pildpistves nferarnyStAZstoressa apdrceriwastill picuep te208:

|f the frame conponents to be edited do not remain anynore, output frane
data to franmemeryck0313®reSaespureeof tettten Metédn pictnee agodsse e dpeades &nd
the process. If a frame to_be edited still renains, repeat the process from
Step 1202 ape@obanapigture awd tthenerepsediicsegespestve framespifaradigsant motion
accordance with this first exenplary enbodi nent 14 30, Cctober 2002
decodes sourREtEs: a SsHsEWtoR defs:pé?rh}é% BFrogps aiSABErey aaFtal Piatute Wtedeame| o.
The various kind of and plural] source data as well as. the scenario nake up
mul ti medi a deRTAPOTETES Ak ERtUteCPREs] ChRRaereS2 CHAT3REPE HHR AT AR A 4P BPOREB S
type of codeg audi o and vi deo si gnala such fa;‘_s VEPG 2. Pr oces%ﬁs once needed
for decodi ngt5318e dFUEPPRRAHg MAIRPTUL O $@gespframe components. ¢ members

discussed above and members to be described in the following steps create a

type of coded audio and video signals.
The process flowchart of this apparatus is described hereinafter with
reference to Fig. 1 and Fig. 2.

Step 11: Scenario analyzer 1001 obtains a scenario stored in scenario
memory 104, then creates frame make-up information based on the obtained
scenario, and stores the information in frame make-up memory 110.

Step 12: Frame editor 112 instructs motion picture decoder 105, still
picture decoder 106 and text decoder 107 to decode respective sources and
create necessary components, and then, frames making up one bit stream are
created. The framels are stored in frame buffer 113.

Step 13: Motion picture coding means 115 codes the frame data
stored in frame buffer 113, thereby producing a coded video stream.

Step 14: Audio coding means 114 codes audio signals of sources stored

in audio component memory 111, thereby producing a coded audio stream.



source data in order to survey nmultinedia data are thus elimnated in this
apparatus. This apparatus needs only processes of decoding and displaying a
type of coded audi o and video signals such as MPEG in order to survey the .
.nultimedia data. i In this enbodiment, a potion picture, 38Qctabepi2@02r e,
text and audi o are used as sources to be responsive to a nultinedia title
as shown in Fig. 14, of which video signals conprises a noving picture,
still picture, and text. However, these four sources are not necessarily
prepared. Exenpl ar \WtEpildd Mutiplexear 18ppaltiailaseutededdedt e stxeeondndxmdptar y
enbodi mnent can code sources adaptively to a type of their data in an
efficient naanéio dbresen, Grerély pravhicimgcddedsoeh@and vaded signals. This is a
function additional to the converting function of nultimedia informtion
into coded video Thegdellevinghltétrnadivebeee adiadeblesouthin nrocedsiflew: eReerpllary
enbodi ment. This enbodi nent denonstrates to code the data adaptively to the
data type bycawhe pobicsperd aftquiben térorbashdhestepsscaenbe startedpefose Sgep 12
information about region, tine, and data type. Region infornmation indicates
a regi on whersecatapketeppethus bathl théstepsgeaim be prosessedyaldng cvitbeltdpy 12 v
points on X and Y coordinates. Tinme information indicates a tine when data
appears. Thebethrthehstepa asteanatenyithrittepddi mhepebnfanseriand aydicbompoesntsi bed
by a unit of frane. 15 30 QOct ober 2002 Data type information indicates a
data type of craated ame e¢auentiallyepded. of nultimedia i nformation, and it is

described as a notjion picture type, still picture type or a text type. The
appar atus in accor@andeatyres ehcthisceprprativodrifendetasledohereinatter as Tgown
in Fig. 10, i.e. scenario analyzer 1001 includes a

dat at ype- adapPPaEatNe| ghs Apf codpe & syultipedigydiatn inchuling varouserperilirale by
using a scenario conprising the ipformation of yegion, ti and data type.
This hel per BPWESERSIdAAETPR ¢ @9(%5&& ¥ ead ¥ideor signadyi nghishds e
Dat a-t ype. adapt i ve- codi ?ﬁ-fecti an 1%3 includes dat 8-type- Ed ptive-encoder
1005 and J dAREQUSR SERdapfScBIUBRRAIYESSEt PEICFEY) 2pB4stegedti BRREO0s Kbtk

t he sources adaptiyvely to respective data ty of . the sources. |In encqder
1005 shown | BTRHEGS)- 1 65RO, JePRREISHY Brtallsfe Spiatter WEbb Telse 168 £ [OF. o
edited frane,, and_i nput - Si -identifier identifies a coding type of the
frame data sdp?ﬂ‘?gég'\%n&rﬂ&ggﬁlﬁ% %odi ng type is one of | frame, B frame or P
frame. Orthogonal transfornmer 1008 provides the supplied video signals with
a discrete cosine transforner (DCT) process. Quantizer 1009 quantizes the

i nput data b%%d on a process rg)d_e deci ded by controller 1004. f Inverse
quanti zer 10TFTAVEAEE Y HBEATI28s the data quantized. Inverse orthogonal

transformer 1011 peoyige. ! heidal & Luersely quant kzad wilb anloverse POT

process, thereby producing Unco 0 signd rame
decodee o 1T RaDARSH, B HUR o2 U OBTOEARD, ORI el Mo
displayed in respective frames of videos reproduced from the coded audio and
video signals supplied from the apparatus.
Fig. 3 illustrating an example of frame making-up information which
describes the following content:
(A) entire frames, (B) information of each frame, and (C) content of
each source included in one frame
As shown inuFig. 3, each frame information comprises the following
elements:

(a) a frame number indicating the position of the frame from the

first frame;



.1013 stores the data of a franme decoded by decoder 1012. Modtion estimator
-,. 1014 follows an identifying by identifier 1007 and estimtes a notion
based on the data frominput-frame-buffer 1006, reference-frame-buffer 1013
-and “motion vector-buffer 1015. Buffer 101 stores noti on39&staber 8%
‘created when estimator 1014 estimates notions. 16 30 Cct ober 2002

Vari abl e | ength encoder 1016 codes frane data in a variable | ength manner)
then the frame data has been qunatized by quantizer 1009 using the

not i on- vect or - dat a &) oa effaime Isifef éndit@tisg Annopdentdéfopixels in vertical and

dat a-t ype- adapti ve-apparatus thus constructed is described hereinafter with
reference t doFizgntdllinds;gnd12, Fig. 15) Fig. 16, and Fig. 18 through Fig.
21. A flowchart of the process by the apparatus used in the second

ermbodi ment i ncl udes(ch beuyedofmmateseri bed in the first enbodi nent and a
process of coding sources adaptively to their data types. This process of
codi ng the sour céhestapte vefoymadionhenmprisgsatheyfolowamg plementsi zed by

conmbi ning a process by scenario anal yzer 1001 and a process by coding
section 1003. The ptlocedsatd kyme indideldng iablewerdrdsitaat.¢ efhe source is a motion

Hel per-file-creator 1002 as shown in Fig. 18 analyzes a scenario follow ng
t he process phowe, plall Gictuse op texti: Creator 1002 reads the scenario shown in
Fig. 11 or detailed in Fig. 12. Step 102; Create a helper-file as shown in
Fig. 15. A process () ajsqurcadbbin ¢ sitlepdndigagnste wue posreistotdeconsess in
Fig. 19. Step 103: Section 1003 reads the frane data created_in frane
editor 112 and st or €3 the copeHiBatrE 9% stermie mpap (upper leitgoanen of dispiayiagt a
read by section 1003 into_input franme-buffer 1006. Step 105: Coding

control | er jdwsousegiin thefma@lge@nd | e created in the scenario anal yzer.
Step 106: Coding controller 1004 creates _guantizer controlli ng file shown
in Fig. 16 based on(dHEeforpeinates @fe%lhéﬁﬂl gPgipg (lowsr rightcorpey). .

Controller 1004 transmts fhe_ quantizer .controlljng file to )
Hﬂg. 4”%5 a owch%rt I;']ﬁustratmg an anafyzgng process of a frame, this

process creates the information making up the frame.

Step 1101: Scenario analyzer 1001 reads a scenario stored in scenario
memory 104.

Step 1102: Find a number of frames of a title.

Step 1103: Prepare a skeleton, which describes a number of frames up
to the total number, in each frame.

Step 1104: End the process if no source is left, which has “been
described in the scenario but not reflected to the information making up the
scenario. If such sources are left, then go to Step 1105.

Step 1105: Scenario analyzer 1001 issues a proper source ID to the
sources not reflected yet. Then the analyzer obtains those elements from the
scenario such as a data type, the coordinates of starting and ending points in a
display region, starting and ending times (indicated with frame numbers),
and a source file name.

Step 1106: Scenario analyzer 1001 describes the source information

discussed above in the frames bearing respective frame numbers within a



.30 Cctober 2002 17 data-type-adapti ve-quantizer 1009. Step 108: I nput
.identifier 1007 identifies a frame to be created. Step 109: If a franme to
be created is a predictive frame (P-franme) or bi-directional predictive
.frame (B-frane), notion estimtor 1014 estj mates a noti of0 Optoder 2Q2%nt i at es
between the frame data read by identifier 1007 and the frane data stored in
buffer 1013. Step 110: Mdtion estinmator 1014 stores notion-vector-data into
notion-vector-buffer 1015. Step 111: Othogonal transformer 1008 transforns
t he data frome adegibnffrem d3QTay $tarhéinie tordispbaibend taat ettheinsclaeks mthreahér ane
(I-frame.) Mtion estimator 1014 transforns the data estinmating the notions
i f the framanprotrssed satewtsissilhrganeant. ctlf vapfocassed $urceseiillaenmin, repeat
bi-directional predictive frane (Bframe.) Step 112: Quantizer 1009 has
recei ved t heheprocesk|fiong Stiepel 19 omwaidy. 16 and created by coding
controller 1004. Quantizer 1009 determ nes quantizing characteristics
responsi ve to a rompomdmskmbRingng agfranid 2esdédoritad: hereimaftdn: ansf shiaven
1008 in a unit of macro block. Step 113: Inverse quantizer 1010 inversely
quanti zes t he Kigt 5, flreoronopiame tzemprias. thetfelbovting elemeatse ort hogonal
transfornmer 1011 inversely transforns the data frominverse quantizer 1010.
Step 115: Frane de¢odesou@edecodes a frame using the data inversely
transformed with reference to reference-franme-buffer 1013 and ,.

mot i on- vect or - buf f éb) 4 BMBbest e pitdls in Ferheal decloaenizagablisesir es data into
buffer 1013 in order to estimate a notion. Step 117: Variable |ength
encoder 1016 codes (®Humizaace semagant i zer 18 30 Cctober 2002 1009 in a
vari abl e | engt h manner based on the quantization characteristics, Step 118:
I nput identjfier 16drcaleedifference oigaeker a frame to be coded still remains

or not. If remains, identifier 1007 reads._ the frane data created in dane
editor 112 (Step 1bs)cpmanpentphag aphidentioph deperdrnetare and §ovidegnrmat

regardless of types of data such as text, motion picture, or still picture. One
kind of video format is used (such as 4:2:2 which motion picture encoder 115
can utilize directly is used.) Thus frames can be edited with ease by using
the frame components.

As shown in Fig. 6, motion picture encoder 105 creates the frame
components out of the sources of motion pictures following the processes
shown below. )

Step 1301: Take one frame of a motion picture source out of the
source memory 101 into encoder 105.

Step 1302: Decode the source into frame data, and at the same time,
decode audio when the source includes audio, and store it into audio
component memory 111.

Step 1303: 1If the decoded frame data is different from an instructed
video format of the frame components, convert it into the instructed one.

Step 1304: If the decoded frame has a size different from an

instructed data size, convert it to the instructed one.

Step 1305: Add a source ID to the frame component, and store the



.remains, end the process. As such) the frame data supplied is coded by
changi ng the quantization characteristics responsive to a data type based
on the scenario informati on. The process of producing the hel ger-fi le (step

.101-and step 102) based on the scenario igfornation i's deR QFiokgr 2002
“hereinafter. The process of producing qu& tizer controlling file (steps
105, 106 and 107) fromthe hel per-file by coding controller 1004 is al so
detail ed hereinafter. The controlling file is specified the quantiziation

characterisQkﬁﬁmhgn@ﬁ?pFﬁgpgggggggﬁI?EQMQYHUSFig. 16. First, the production

process of the  hel per e scenario information is

demonstrated, |i.e. sH}gl%&pﬁna%eaﬂgoc%Q@“ﬂ{e% 481 e BmdsS of B &3}&%% 12,

t he data inside of scenari o conprises the follow ng elenents:

frame size IGLOIBLORAHRLLER! o Lo q&aﬁegfaﬂfggeé bo0ssXd A, YoPXES thtb)

data type information of respective sources; time 1nformatio ndi cat ed

by a starti i 10 §AWESq describing franmes where a source appears;

and (d) ar i cated by coordinates of starting and endi ng points)

describing a regignsubd i Fid M AEil A OHECERRPEATE HBcIdRE 4 QQi1PDictirb e
creator 1002 creates the helper-file based on the scenario information and

the infor matf,ppwY e SRKESheRnttgedr ame. This nake-up information has been
used for editing the frame discussed in the first 19 30 COct ober 2002 y

embodi ment. As sho@fep N15119- ThRe bN@oBRIPRE- &iill € pidtakeidest tdfe stiol-pRMAD
el ements in each frane: (a) frame size information; (b) region information;

(c) data typ@nhpirentahéadrPioL esReddcodsr $08ir ces appearing each region; and
(d) flag information indicating a dane where a source firstly appears r or

not, The hel per-filSgep 330LiDearid thersodadeamty petigsaptirevirtaodi ng. As shown in
Fig. 20, helper-file-creator 1002 creates the hel per-file based on the

scenari o shown in Btegp 1B23aWhdrohkl videsdorinhet pf tleedscalvavstibialiomire tp 1201:
Add "1" to a frame counter which has indicated "0" at starting, thereby
i ncreasi ng adiffeaest frorbehatbyf ole frame components, decoder 106 converts it to the
video format of the frame components.
Step 1314: When the decoded sill picture has a different size from an
instructed size, convert it into the instructed size.
Step 1315: Add a source ID to the frame component, and store the
component in frame component memory 108.
As shown in Fig. 8, text decoder 107 processes font decoding folloyving
the steps shown below. -
Step 1321: Take a source of text out of text component memory 103
into decoder 107.
Step 1322: Create a window having an instructed size for decoding
text.
Step 1323: Decode the text data on the window, and create bit map
data.
Step 1324: Convert a video format of the bit map data into a video

format of the frame component.

Step 1325: Add a source ID to the frame component, and store the



.Step 202: Read a frame size and wite it into the helper-file. Step 203:
-Read the information of the source firstly described in the scenario file.
Step 204: Refer to the tine information of the source) and return to step
-103 'when the present frame No. is not foupgl between the 304dehe§280@ endi ng
‘times. Step 205: \Wen the present frane No. is found between the starting
and ending tinmes, determ ne whether the frame No. is "0" (zero) or not.
Step 206: If the present frame No. is "0", wite an appearing flag into .,
t he hel perconipanenStie frams)conpomen @yemanyi 1@8.t he data type infornmation
into the helper-file. Step 208: Wite the region information into the
hel per-file. StepF20fe @ter Ml?e inbteubier the sprodaetivos bef graowessenipsnénts

renmai ns or - 30 COctober 2002 ' _ 20 not. If remains, return to Step 203)
and if not) discusse8tadiove10. Step 210: Deternmine whether a frane to be
processed still remains or not. If remains, return to Step 203, and if not,

end the process. Rexne ediénpiodetnsledfheyeioddieirngAgehawindarFigoft rae edjtdri | e
(steps 105, 106 and 107) fromthe helper-file by coding controller 1004 is
denonst r at ed1Heedits ifanees fofloaviogrthe stdpsrdiomin below. al | otted with the

quanti ziation characteristics in each macro bl ock shown in Fig. 16. Coding
control l er 1004 ref%¥er 120 Malake yhe infamation making A polragisapuic pEDasRecs
as shown in Fig. 17 based on the hel per file, and creates a macro block ID
as wel | as. makgaptinfemeiemmeemprglioiing famaedigerahtd-zat i on
characteristics responsive to the macro block I D which is used for putting
an | D nunber to a Pol 482 e aw-p dackaround, psx 2 Atagae tp ke eBIEBw ng process
where coding controller_1004 %r eates a quantizer controlling file fromthe
hel per file,; Step 0P hdes: @btain idermakips fopress WAL I8t IFSCsSsad dat the o

at starting so that the coynter nunher agrees with the frame nunber. ep
302: From t herames e rher P@@?gf aBfl $395Ch DT 2Be |CRRRGRSEE GRLBTLAeHEYTC ﬁi)me

of which nunbger .agrees with the counter nunmber. Step 303: Add "1" to a
macro bl ock 8@%9%& 1T iRt Ay AR CPBPBRER KB BY W?%%n%tt arting tine is
i cated L0 - and oot g L he LestlL oL guant3er contr oL Ling )
coor di nat es %%tg%%g 1%9,9“ responsi ve to each macro block ID. .,

Step 1205: Instruct one of motion picture decoder 105, still picture
decoder 106 or text decoder 107 to create a frame component in accordance
with the data type described in the source information.

Step 1206: When a necessary component is stored in memory 108,
obtain the frame component to be used from frame component memoﬁ'; 111,
and draw it on a position described in the source information of the frame.

Step 1207: If frame components to be edited remain in the frame,
search the components. (Repeat the processes from Step 1203 and on ward.)

Step 1208: If the frame components to be edited do not remain
anymore, output fralrlne data to frame buffer 113.

Step 1209: When each frame has been edited, end the process. If a
frame to be edited still remains, repeat the process from Step 1202 and

onward to edit the remained frame.

The apparatus in accordance with this first exemplary embodiment



.Step 305: Fromthe helper-file, read the region information wthin the
frame of which No. agrees with the frane counter nunber. Step 306: Refer to
the region informati on, and determ ne whether the macro block is in the
.regi'on or not. 21 30 Cctober 2002 Step f07: Wien the nd@PstabeseR03 s

‘Wi thin the region, codi-ng controller 1004 reads data-type information from
the helper-file. Step 308: Refer to the data-type,; adaptive-quantization
characteristics shown in Fig. 17. Step 309: Based on the characteristics,
wite the quicbdesastowrecdwndetsedi @t informespanditameidoby haadiatiag taypenario.
information read-in at Step 307 into the quantizer controlling file. Step
310: Wien t HEhermarioublkon# dfsarsluphirdé sotweer daginoas wabt &5 bhen ecadeericheraket wer
region information is available in the frane of which frane No. agrees with
the frane comuittmedta dataotThé papasatuabthes ceverts the Budpndia dSteptd1d:
When the region informati on responsive to the macro bl ock does not exist)
det er m ne t hypdatfaelypeutn ded batkslhgignald suandsMESG 20 t he quanti zati on
characteristics. Step 312: Based on the data-type-adaptive-quantization
characteristics, Rricesseshencpuantdethiforodecdiingciret idsplegingn vatieus dands redt
the data-type is used as background into the quantizer controlling file.
Step 313: Dedcerrne atatistdrder ¢b earveponeltbhediasdatacarey thusapliminatedhiar thagi on,
and when available, return to Step 303. Wen not available, end the
process. As aprAratube Thisanpagabovnenstistorinpronesess daltcadinghrshdisplayasg a
follows. A quantizer receives a quantizer controlling file_ based on an

anal ysi s of ®&rscehesded, autig and ¥ideot ©gnakyusushi zsaMBEgh opbrdargtof suwensheel |
as a nmacro block I D that has undergone an orthogonal transformng, and

t her eby quapmwtimpediatdgtai th an optimal qunatization characteristics. As a
result, a source can be coded adaptively to its data type in an efficient
manner. In ot her loths embpdigne, AherEoR picture, phitlmislairapiis aad augigaaei zed
for a high quality picture. A region where text data appear is rFnghI y
quant i zed nsedgs oSS toporesponsive to a multimedia title as shown in Fig. 14, of

which video signals comprises a moving picture, still picture, and text.

However, these four sources are not necessarily prepared.

Exemplary Embodiment 2

An apparatus used in the second exemplary embodiment can code
sources adaptively to a type of their data in an efficient manner base{d on
information by scenario analysis. This is a function additional to the
converting function of multimedia information into coded video signals, which
has been discussed in the first exemplary embodiment.

This embodiment demonstrates to code the data adaptively to the data
type by controlling a quantizer based on a scenario comprising information
about region, time, ?nd data type.

Region information indicates a region where data appears, and the
region is usually described by two points on X and Y coordinates.

Time information indicates a time when data appears. The time has a

starting and ending points and is usually described by a unit of frame.



.Wth a large quantization characteristics because color-difference-data is
-not inportant. Background is also roughly quantized because it is often
painted with sinple imges having simlar colors. A region where 8raphi CS
.appear is quantized with qunatization chagacteristics addBQotaber 8082 r ough
"pi cture because graphics are a kind of still picture, drawn artificially
and painted with a few colors. As such, since the data are quanti zed
adaptively to respective data types, a still picture - its picture quality
is essential - tWata typt iafoyuadtidnyinBigrtes ardatetepe of film s itie isampubed of at e
as other types of data. Exenplary Enbodi ment 3 An apparatus used in the
t hi rd enmbodimehimbdia idferhatibnwiangd itdatdesesbedVagna smetian i meiurk oyt isoiil
indicates that the first frame of a sequence of franes where a source
appears i s mattuaa typd onaftezhepedat a- t ype- adapti ve encoder 1003 codes a
region of the franme where the source appears as an intra-block. A
construction of tThe appearatus usedcdonddiee twithd tdwebodicomdt embodmesntines as
the construction that of the second enbodi nent shown in Fig. 2. Fig. 22
i |l ustrates canstmwtddua®e shbweannober 10008, scehawibi atalgtentdikimnedeshe ddae as
those in Fig. 13. Input identifier 1007 used in this third enmbodi ment
sel ect s and tygeradiaptivs-hdlpebfilectreatoral 008gibichwineatestthe hetparefeledppusimg-a he
bl ock to be coded an intra-block - when scenario-information indicates that
the first freapayb ecomspujeingcthe onformation oheegon, $vue candpipdartyres Adts an
intra-frame. The data-type-adaptive coding apparatus _having the
const ruct i orhelpsx fitssiscshayay n F%-d&m@t&med&ohéﬁ@ingaﬁheeﬂoqun lédtaremee to
Figs. 23 and 24. The process in scenario analyzer 1001 is the sane _as
descri bed i radandiveevhugeatidon oR8 wisbudesi dataitypepalaptiveergoder 1688 and 02
The process of this third enbodinent is realized in this manner, i.e.
dat a- adapt i véatedaPagrdemitveotodine-comtaoldemi Pod.s Pertinn 1088 ooy thesserisast he
dat a- adapti ve-codi ng- hel per-file described in Fig. 15, and the file is
created by sk@aR{ivedy amaespestivedota tyne ofithe5a98@sSon the hel per-file created
by anal yzer 1001, _the data-type adaptiye-coding sectiqn gcodes the source
adaptively to itslHape p@JE$WWdBe%‘§ f-g»okﬂﬂﬁ’érffa’inﬁﬂﬂﬁgerc th§toree trdn i s
described in _Fig. .23 wi.th reference to Fig. 22. - Step 403: Read fr -data
Croat ed by firamt daia F a1aditest pamre rentpir ghalidentier Japteseof it Re
data read in at p 403 into inpyt-fr -buffer ,1006. Step 405: .Contrgll er
1004 reads | WL [ rRmesadd, s Blise WEBHER gt GO RS e obh frame, B
intra-flag-ipformation-file shown in Fig.,. 25 b on.the hel per:-file shown
n Fg 16 Bedis BopTenie ; ShERErs0 s e D hafovider e siplied vites
Intra-flag-i Qifg%ra@twlia{] _af {i{s%rettg clzoglenrt]et %xfa{n%{:or%%??(DCT) process. Quantizer 1009
quantizes the input data based on a process mode decided by controller 1004.
Inverse quantizer 1010 inversely quantizes the data quantized. Inverse
orthogonal transformer 1011 provides the data inversely quantized with an
inverse DCT process, thereby producing uncoded video signals.
Frame decoder 1012 decodes a frame based on the data from motion-
vector-buffer 1015 and reference-frame-buffer 1013. Reference-frame-buffer
1013 stores the data of a frame decoded by decoder 1012. Motion estimator
1014 follows an identifying by identifier 1007 and estimates a motion based on
the data from input-frame-buffer 1006, reference-frame-buffer 1013 and

motion vector-buffer 1015. Buffer 1015 stores motion-vector-data created

when estimator 1014 estimates motions.



.Step 408: ldentifier 1007 identifies a kind of franes created. Step 409:
-When the franme created is B or P franme, identifier 1007 by referring to the
intra-flag-information-file shown in Fig. 25 and transmtted by controller
-1004 - di stingui shes macr o-bl ocks estina&%ng a rmotion fr8mQeehes280dcks to
‘be coded intra-blocks. Step 410: In. the“case of the macro bl ocks
estimating a notion, notion estimator 1014 estinmates a novenent with
reference to frame data read by estimtor 1014 into input-frame-buffer 1006

as wel| as TrameylalhistaiRe Likoiel A098CH R E et IR 1P PR adEble FolddR! OF

1014 stores notion-vector-information into

tion-vect qr:huf f : : : i :
the dat o tr asngti Sipp et e fiebh A ay HARRLEEEROGT kg o 1)
When t he frmi@_gg&gg_glafa BRtd B BP%F%P%]OI (a) in the case of a
0o be code ra-

macr o- bl ock Into anin ock) orthogonal transfornmer 1008
transforns the d ]t L LEL: b}1.4 of. a
macr o- bl ock esti i iort%ilgﬁ?r%ot %)g;hale%{rtgﬁggg?%géféggz%tﬁgn)st?ggn%%@?‘%rg%n{sl al
notion vectqQr : I . gm0 ] :]DZQ.ﬁti ek

quanti zes t%gsﬁ?ggprggeﬁgfﬁn&%%%ﬁit%#%%ftc())rPr;lg? q?bgg t’epgllﬁ’: Ff%\?%?saéld

quantizer 1GQ {8YE! guainti zes the data transmtted from
dat a-t ype- agillgt}ve qu n%ff;‘l%er 1009. Step 415: Inverse orthogonal transfornmer

1011 inversely and mddHgont thé EéHs”%Xt bige dajparhfi et 86 {HORLEIHEr Se

gquanti zer 1010. Step 416: Frame decoder 1012 decodes the frane fromthe

dat a inver selpyhaithedtttineHRRa! tHer pRTb Y ABSbrMddNind eherfeneehBoduidfr snd 13
and 1015. r Step 417: Frane decoder 1012 stores the data into buffer 1013

he dat & 1 T Anen g o it TEar 3000 | AR length manner . Step.
419: ldentifier INQE rbewlofdodingMhet HukEeLoBBMAIY Ith theled4xa Bfpe can be
realized by combining a process by scenario analyzer 1001 and a process by
coding section 1003. The process flow is described hereinafter.
Helper-file-creator 1002 as shown in Fig. 18 analyzes a scenario
following the process shown below.
Step 101: Creator 1002 reads the scenario shown in Fig. 11 or
detailed in Fig. 12.
Step 102: Create a helper-file as shown in Fig. 15. .
A process by data-adaptive-coding-section 1003 is described in Fig:'19.
Step 103: Section 1003 reads the frame data created in frame editor
112 and stored in frame buffer 113.
Step 104: Store the frame data read by section 1003 into input-
frame-buffer 1006.
Step 105: Coding controller 1004 reads the helper-file created in the
scenario analyzer.
Step 106: Coding controller 1004 creates quantizer controlling file
shown in Fig. 16 based on the helper file shown in Fig. 15.

Step 107: Controller 1004 transmits the quantizer controlling file to



.not. If remains, identifier 1007 reads the frane data created in frame
-editor 112 (Repeat Step 403 and onward). If not, end the process. Second,
the detail process is described, where data-type-adaptive codi ng-controller
.1004 creates the intra-flag-information-file out of the RBQséqhef2P@2 shown

in Fig. 15, i.e. Step 405 and Step 406 ard det ai | ed 25 hereinafter. 30

Cct ober 2002 Qut of the helper-file, controller 1004 creates the intra-flag
information-file, which includes the following data: (s) a macro-block ID

for nunberi %t;_q?%gg%?ﬁpg%gmﬁ@g 1089, the data distinguishing the macro
. : X

bl ocks to be notfon-estimated as an Intra-flag fromthe macro bl ocks to be

coded as an i it ra- 0108115 BLeck hS: TTPdentined vl uhbolail . Thi rd.

a process where con creates the intr ag Information-file out

of the data-type-a hM&- ieNg- ref y bt ence
fo Fig. 24 Slep SOb Ade Fot gt RElabtich oo PERTon S Rae M MPat) &

starting so Hinﬁ}ec%iofxﬁ%i’ o MHeBRETr A0 GBSl ﬁn'&?ioﬁoéﬁ%hﬁ%?dgc %Besat%ﬁs sgég:

Add "1" to a nacro-bl ock-counter which counts a nacro

0" at star tﬁlBﬂoEﬁ}e&Hfﬂ&éﬁﬁaéé%%ét%gh]Ethie T Omb Neath M@ 1y ?cgs_dt{r]]ie‘%r 1®7 R4

Step 503: Fromthe helper-file, rea rame-si ze-data of” which frane nunber

agrees with gher£0UN85 Bsheh huteP P@4: Determ ne the coordi nates of the
respective nmacro-bl ocks responsive to each macro-bl ock | D based on the

frame-size data regdep N 1Bt BRAD: esti?fol NEO e A8Fed IthStior SBELoR JRitEC BT
region information within the frame of which frane nunber agrees with the

count er nunmb@btiosiveRtarOaffdei@rgn ne whet her the macro-block is within the
region or not by referring to the region information. Step 50 r: Wen the

][mcr 0-block,is wt hSt@;f; thie: regihegonsleathrisfdendrni 008 b asforRisCthel AL F @ 2

rame where a source firstly appears fromthe helper-file. Step 508: Wite

the flag-i nfidenbifieprn 0070 thé €ranié @b kagtbdioandhtenfrhidee(l-fra@@.) Motion
est‘imator 1014 transforms the data estimating the motions if the frame to be
created is a predictive frame (P-frame) or a bi-directional predictive frame (B-
frame.)

Step 112: Quantizer 1009 has received the controlling file shown in
Fig. 16 and created by coding controller 1004. Quantizer 1009 determines
quantizing characteristics responsive to a macro block ID, and quantizes the
data from transformer 1008 in a unit of macro block. ,

Step 113: Inverse quantizer 1010 inversely quantizes the data;:from
quantizer 1009.

Step 114: Inverse orthogonal transformer 1011 inversely transforms
the data from inverse quantizer 1010.

Step 115: Frame decoder 1012 decodes a frame using the data
inversely transformed with reference to reference-frame-buffer 1013 and
motion-vector-buffer 1015.

Step 116: Frame decoder 1012 stores data into buffer 1013 in order to

estimate a motion.

Step 117: Variable length encoder 1016 codes the data from quantizer



.30 Cctober 2002 Step 509: When the macro-block is out of the region,

-det erm ne whet her another region information is in the frame of which frane
nunber agrees with the counter nunber or not. If the region informtion
«exit's) return to Step 505. Step 510: If ?got her regi on i AP &ictaber 8002oes not
‘exi st) determne that the macro-block is background, and wite the
information-the data did not appear firstly in this frane -into the
intra-flag-information-file. Step 511: Determ ne whet her another

macr o- bl ock ' : : j t i.k.0at, end
t he pr ocess.1 Qq_%?é%t\ﬁ%r%d(}ﬁé%%ﬂoggpsﬁngﬁ%ﬁéébﬁe?cﬁg%%ﬁgﬁ%tg@g%%‘zﬁéeﬁitgﬁ I owi ng
advantage. ATONG asaeiienes,of idbhBERS 16001 e QUG REHAIRE AL . HT6e bidal
fame is not an intra-frane, the region where the source appears I's coded as
t he intra-bl L aought hy : : j Bl t t an
i mage t ot al F‘E}ﬁﬁ‘.e el?lg(r?t gi&r'or%i?ﬁg{ﬁgg ‘?Eg&grg gépgﬁgbﬁfﬁlﬁqﬁggﬁéga %éﬁ%%glt of

cal cul at i on h g4 80 4aEd: IONCkLy 1535 S Lotk AEShTBHdiEaReROUA 3L @l O

picture quality I'S inproved. a sequence of franes re a source

appears, i”Pb'#naiiﬁ!? i irerordQLg of the present invention codes the first
frame into I-frang. & t he other hand, anbng a sequence of franes where a

source appears, iARRWfchi ﬁ?éqﬁiaﬂee%at]ao%éﬂfedti@%o%cgﬁﬁ Rhah HODu SpdeRidde

first frame into P frame and codes t regi on, ere the source Is

di spl ayed) icRbPa@Brikfits AsPbA&He tOEOILaSyDE BASEE Bn The SESHETo ¥BFRaBioBOUr CE
appears, when the first frame is B frame, the region of B frames up to

com ng intra-franmgoprdRedd éf?rd@i&ix%tﬁéj%lib&%lia Mte -mpaha-sté;? 10R) pasabe,
when the frane other than B frame after the first frane is P frane, the

regi on wher grf iR SRULES iaRREA o & &AHAEd d3rdRaftt." afkd E&koess of ﬂ%&l@?ﬂ ber
2002 ' 27 Exenplary Enbodi mrent 4 An apparatus used in the fourth enbodi nent

codes a sourigiitaeeodfraligpaileo(stedPn0BL 108 @&sd f107) Gvem {He hElRFESHeVHere a
still picture and/or text data are displayed, i.e. data fee from

time-varyi ngodtnglicsptralled:100adp the AswkiRdbhaeksaft@mki Mirelpoitiellirgiit:n inher e
t he source appears-as the nmacro-blocks at the sane |ocation in the previous

frame. Escapgetiffed tht g oantisiatibdschardéteaiseids ihabch hesaortocloshbwakia Rige
identical to those of the previous frane, and these macro-bl ocks are
treated escap®nacro-bl ocks. An entire construction of the apparatus used in
this fourth enbodinent is the sane as that described in the second

enbodi nent. The eFesterthe mfoddatian tpnpeesasdaipthes belpedifilg Ismetli @an thé@oenamo t he
bl ock diagramin Fig. 26 are the sanme those in Fig. 13. Input identifier
1007 used i nnftrnsafionis femobsotbtehi.es plee stfeped 0 rendnHl2 ardlleidedi n t he

regi on where the data of the frames to be escape-nmacro bl ocks indicating
that these bl ocksAhishewnhen Fige 12atthe adatihtsedaraf ribebsealasioatomheiseantbe

| ocation of the previous frame. These frames can be specified
following elements:

(a) frame size information indicated in terms of lengths of X and Y
axes;

(b) data type information of respective sources;

(c) time information indicated by a starting and ending times,
describing frames where a source appears; and

(d) a region indicated by coordinates of starting and ending points,
describing a region within a frame, a source appears in the region.

File creator 1002 creates the helper-file based on the scenario

information and the information which makes up the frame. This make-up

information has been used for editing the frame discussed in the first



during the period any franmes-followng the first frame anong a sequence of
frames where a source such as still picture or text data free from

ti me-varying appears-is displayed. An operation of the data-type-adaptive
«oding apparatus having the construction gj scussed above 30OWKRERIP? at ed
‘hereinafter with reference to Figs. 26, 27 and 28. The process flowchart of
scenari o analyzer is the sane as discussed in the second enbodi nent and
shown in Fig. 18. Data-type-adaptive-coding-controller 1004 shown in Fig.
22 control s emBOdiedaber 2002 28 input identifier 1007 based on a

dat a-t ype- adapti ve-codi ng- hel per-file, thereby achieving the process of
this fourth enbodAsrehbwnTheFigr A6eslse hblpoefidd indditdes the following elements in

dat a-t ype- adapti ve-codi ng section is denonstrated with reference to Fig. 26
and Fig. 27.eddbefraffd3: From franme-buffer 113, read frame-data created in
frane editor 112. Step 604: Store the data read in at Step 603 into

i nput - f ranme- buf f er (APfFeameysize HGifopm@ion; Control | er 1004 reads the

hel per-file. Step 606: Controller 1004 creates an escape-information-file
shown in Fig. 29 babetkgion itferiatipar-file shown in Fig. 15. Step 607:
Controller 1004 transmts the escape-information-file to identifier 1007.
Step 608: Identifi det)d@zrypdenforfiaginoofiresmubetive Soarmes appeatiag. eaShapghith:
When the frame created is B or P frame, identifier 1007 by referring to the
escape-inforamdion-file shown in Fig. 29 and transnmitted by controller 1004
- di stingui shes macro-bl ocks to be notion-estimted from macro-bl ocks to be
coded as escape- macdpflbgonfosmaSicepindititingn flamecwheroh sbhecerfaustly dppaits t o
be notion-estimated, notion estimtor 1014 estimate a notion with reference
to frane datersdbtred into input-frane-buffer 1006 as well as frane data
stored in reference buffer 1013, i.e. estimator 1014 cal cul ates the

di fference bet weeRhetheiperfils isnuitizeddfondata-tyseslaptive-@dingmt or 1014 stores
notion-vector-information into notion-vector-buffer 1015. Step 612: (1)
Wien the frane créate€bwn ip- Figand), h%eﬁﬁl%cmﬂmrsho@zé‘de%gﬁslﬁ@nhﬁmeérﬁlﬁom

under goes an_orthogonal -transform
based on the scenario shown in Fig. 12 and following the process shown below.

Step 201: Add "1" to a frame counter which has indicated "0" at
starting, thereby increasing a frame number by one.

Step 202: Read a frame size and write it into the helper-file.

Step 203: Read the information of the source firstly described in the
scenario file. .

Step 204: Refer to the time information of the source, and retl.i'rn to
step 103 when the present frame No. is not found between the starting and
ending times.

Step 205: When the present frame No. is found between the starting
and ending times, determine whether the frame No. is "0" (zero) or not.

Step 206: If the present frame No. is "0", write an appearing flag into
the helper-file (Step 105).

Step 207: Write the data type information into the helper-file.

Step 208: Write the region information into the helper-file.

Step 209: Determine whether a source to be processed still remains or



.29 30 Cctober 2002 (2) when the franme created is Bor P franme, and in the
-case of a macro-block to be notion-estimted, orthogonal transfornmer 1008
transforns orthogonal the data estimted by estimtor 1014. Step 613:
-Quantizer 2009 quantizes the data transmjpted by t r ansf oPREICtoE0 80035t ep
"614: Inverse quantizer 1010 inversely quantizes the data transmtted from
dat a-t ype- adapti ve quanti zer 1009. Step 615: Inverse orthogonal transforner
1011 inversely and rdrthogonal transfornms the data transmitted frominverse

quantizer 1QL0. FtRmARS reWhENESRH M LAMES LSt (B BEtepeaved and is coded

t.L
as an escape- macro-bl ock, input idéntifier 1007 transmts the information -

the macro-bl ock |sgad SCIRRPRHLHREOSE 4 BahRI beApiRBsRd SNILemaNREOder
1016 and frame decoder 1012. Step 617: Frane decoder 1012 refers to

ref erence- f nafe- bfchefind Oredua th SRIY 208, el i@ hob Wridethelkbeetased on the
escape- macro- bl ock-information as well 'as the data inversely and orthogonal

transforned, thenghy, (16shRick &M 1B LiEEFR uantiRP cEAfrollHaR deepdens e

stores the data into the reference buffer 1013 in order to estimate a

motion. StemRlTyakbablie I%ﬂnﬁ@nﬁgdw&ﬁg%n@mﬁ 1064 tigodkinBestratedlat a
in a variable | ength manner. e of the two kinds of data is the escape

i nformati on Hdrafisftdr! €d The iaﬁiﬁidmh?r fil907s ansktéde vatlethonguastizhgidiat a
ort hogonal transfornmed as a macro-block free from escapi ng by transfornmner

1008 and tr afhsi¥hédeeidtioy ilvacH hvebo BRRR sho®esia Fiwo18i nds of data are coded
provi ded the escape information is enbedded into a header of the

macr o- bl ock free ¢édinpeseafroller 10046 reHers0-tbl dakatipshliptiosigi@nsizheiont he
macr o- bl ock escapi ng. 30 30 Cctober 2002 Step 620: ldentifier 1007 checks

a frame to héhaeacedissics|ds slegvh i Big. NGt badell oerthe riselpéridile,i Anérerdf€ 4 eads
the frame data created in frane editor 112 (Repeat Step 603 and onward). |If

not, end thempracbisk Nexds welleaddat qudntizercessrilingeSler hhenhg whenezation
dat a-t ype- adapti ve-codi ng controll er 1004 creates the
escape- i nf orctetraoteristice resioraive tretheeinpero biock IHhelich is used for putting an
ID number to a macro block.
Fig. 21 illustrates the following process where coding controller 1004
creates a quantizer controlling file from the helper file.
Step 301: Add "1" to the frame counter which has indicated "0" at
starting so that the counter number agrees with the frame number.
Step 302: From the helper-file, read the frame size information of the
frame of which number agrees with the counter number. ¥
Step 303: Add "1" to a macro block counter —counting a macro block
ID of which starting time is indicated "0"—and then write the result into
quantizer controlling file.
Step 304: Based on the frame size information read-in, determine the
coordinates of macro blocks responsive to each macro block ID.
Step 305: From the helper-file, read the region information within
the frame of which No. agrees with the frame counter number.

Step 306: Refer to the region information, and determine whether the

macro block 1s in the region or not.



dn Fig. 15, i.e. Step 605 and Step 606 are detailed hereinafter. Qut of the
hel per-file, controller 1004 creates the escape-information file, which
includes the following data: (1) a macro-block ID for nunbering the
.macro-bl ock, and (2) the data distingui sty ng the macro bBB&eobesLiBhti ng a
"notion as an escape-information-insertio -lflag fromthe macro bl ocks to be
coded as an escape-nacro-block, this block is nanmed "1" and that block "0".
Then, a process where controller 1004 creates the escape-information file

out of the data-t -a t 1WR-.Codi 'lﬂgb?cllf il e IS SoRst ek i

rgf erence to Fig.y P@wa}gﬁe& %&gg ?gggt$rgsn{9ﬁ(§gunt er \Xﬁ%‘?ﬂ’ \é\%?g\/\ﬂég "o"

at starting.sonbiial 1604 Er%i(ﬁ’s EM%e fo&%at}‘g\‘)ﬁ Rob{'en& QHIHeGIfIRUMTDEr . Step
ock-counter whic cro

702: Add "1" fo a nmacro- counts a ock I D and

shows "0" at starts%g)l. pl?@ wrhgﬁrt hector eStHEt_ id&ttg-at g_gfgamgghd@anz%tohgn.

Step 703: Fromthe ile, read trame-size- rame nunber

agrees wt hchgga&gﬁggg%ssm%.mgt ¢p 704: Determne the coordinates of the

respecti ve nacro- responsive to each macro-bl ock I D based on the

frame-size data reggd mogSt ﬁgsg@%n FEI?H“V\%QE%&EHQ%&“ W Bte rtﬁ@dqﬁaﬂjciifﬁoﬂ]e

e- s : 13
region information wthin t rame o rame nunber agrees w

count er nU”Qﬁ%gaé%ﬁ?ti@@§és;¥39&s%ﬂweth\é’%&t|a%?é hﬁféﬁ?&&o&'r%%&%%sat“swﬂ Boj he

region or not by referring to the region infornmation. Cct ober 2002

Step 707: Wigp, tequBetifsrid@ekollingdue. of the region) determ ne whether
another region information is in the frame of which franme nunber agrees

with the counter ngghie310f Wakn fHe tidrd GAbAN ié BHuRSIAB! {11 r&2ibhS defedtdind 1O
Step 705. Step 708: en the macro-block is within the region, read

dat a-type i REREIRRYI0BRer Fe@id MefoRRIRRNT fsidvailablesipy tH%ra bRt cvihich fvdyabMNeg. t he

macro-block is in a region where the source free fromtime-varying exists

or not by ref@eed AGtH thd hanttAnitep&Nd of AstIalf availdilepretion t¥\Besp BDS. regi on
has the source free fromtinme-varying, reads the appearing-flag-informtion

fromthe hel per-filsgep S1epWhkk tHRyYrdgdeinfongationtrieeponsive to the macro block

appearing-flag-informati on, determ ne whether the data of the region where

the macro- bldws gy skist,i Getehmiheé rthe dtpepanwebo®baolground, and refer to the
quantization characteristics.

Step 312: Based on the data-type-adaptive-quantization
characteristics, write the quantization characteristics in the case that the
data-type is used as backgrorund into the quantizer controlling file.

Step 313: Determine whether other macro blocks are available i§1 the
region, and when available, return to Step 303. When not available, e;lid the
process.

As such, the second embodiment has described an advantage as follows.

A quantizer receives a quantizer controlling file based on an analysis of
a scenario, and refers to a quantizer controlling file as well as a macro block
ID that has undergone an orthogonal transforming, and thereby quantizing
data with an optimal qunatization characteristics. As a result, a source can
be coded adaptively to its data type in an efficient manner.

In other words, a region where a still picture appears is quantized for a

high quality picture. A region where text data appear is roughly quantized



Step 712: In the case that the source firstly appears in this frame and

-al so the case that the source of tinme-varying-video appears in a region of
this frane, wite a flag free fromescaping into the
.escape-information-file. Step 713: If the frane did not 3%EstAkee20Qhe fir st
"appear ance of the source, and the frane dfes not have anot her regi on
information, wite an escaping flag into the escape-information-file. Step
714: Determ ne whet her anther macro-bl ock exists or not) if exists) return

i sousbed aToul iRt iAo R Bk MGt b R B e i
practiced. When C{}'arr% Igé) tggﬁ?%%(? gl%% §Hgﬂl uaaht§ 'dlﬂecghgéw’fs o%en ﬁ?ﬁg‘xtgcflta

free fromtiF® sse unnecessary protesses by

wasted esti r(? hgééo% %&g@gﬁa&%ﬁﬁlfam&%lo%%l za??%l%ﬂ whe13é2%1ga%élﬁ;sh o r%g 02

Nei t her of 'on, quan nver onal

transformt'@@e ffed, WAFh G BB AR b0 B 0RL REAGHIACdp, hNEREAY piJTREEV NS

t he process a [o30) urn out TIer t an the
. . b
enbod ment. Ut %ésgr%ﬁéfctﬁn s, HORY, S0ptl A8k T h Sy BAREy (el painted

better qual |&,ytht§1%goﬁkgture by estimating notions can be obt ained. In B
frame, in case coding nmacro-blocks of a region displaying the data free

fromtime-varyi ngA§%ha§1 e SEid Id CdtrHrcfuefi{thzteg %dé’ﬁtﬁ@el Sto res egtive data

escapemacr o- bl ocks eh a orwar rarre nee pre |ct| ng has a

totally dif!GhRat ol EBNCpich Ol B8R qhSE! 120 doRtl LERABCIR. Bl qRley 0O

that a franme "can be pre |cted onl a ward direction, before t

mecr o- bl ockspak&rL A Had tRedMe bittaf@as oflerdPgedsr dBG! O- bl ocks of a

regi on displ ay| ng the data free fromtine-varying- such as a still picture
or text data - as escapenacro-bl ocks, when a backward franme needed for
predicting has a totally different inage information is inserted into the
nmacr o- bl ocksEgeniplaty ErficliiRenf8 be predicted only in an forward direction,
before the macro-bl ocks are coded. Exenplary Enbodi nent 5 An apparat us used
in the fifth exenphaippeabeshsmnin tHEhyE ebbRinhewt 04s tHwfdllioRdng features.
guanti zation matrix instead of the nmethod of changing the quantl zation
characteristics, Whedhstasirhesaifotiigton indhetsetandhefesphamnye efrhedinmite.
Material s other than those used in this nethod are the same as used in the
second enbodbfrérimesl el fa fo1800 @gpeery igdhdf £h Iniraciratdee daeaappe-adeptiive-t he
fol |l owi ng 30 Cct ober 2002 33 points. The content of the

quant i zer - copheaddri QO3 icbess hovegiom oFithe frémieswhbengke sontre appeatsesd an
conpirsing a macro-block ID for nunbering a macroblock with an ID No. and a
quant i zat i onimtrarbleclk.D responsi ve to the macroblock I D as shown in Fig. 30.
The dat a-type-adaptive-qunatizationcharacteristics shown in Fig. 17 is
changed into dat a/t ypestaadpn of guarppasatvenusedt it ghe thindnembodinsérows the
Fig. 31. This matrix information has a plurality of matrixes adaptive to a
si ngl e dat a- sgp. agfheopmstitictionghat héthepsezpad ambiodithayt shewe dndlig.Jet ilba.

di scussed above )
22 illustrates a structure of encoder 1003, of which elements are the same as

those in Fig. 13. Input identifier 1007 used in this third embodiment selects
and identifies the block of a region where the source appears—the block to be
coded an intra-block —when scenario-information indicates that the first
frame of a sequence,of frames where a source appears is not an intra-frame.
The data-type-adaptive coding apparatus having the construction
discussed above is demonstrated hereinafter with reference to Figs. 23 and 24.
The process in scenario analyzer 1001 is the same as described in the

second embodiment shown in Fig. 18.



.y is denonstrated hereinafter with reference to Fig. 32 and Fig. 33. The
process flowhart by scenario analyzer 1001 is the sane as described in
Fig. 18 of the second enbodinent. Fig. 32 is a process flomchart

-dat a- t ype- adapt i ve- codi ng-section 1003. The different poih R@éh t he
flowcharts shown in Fig. 32 and Fig. 19 descri bed herelnafter. Step 803
t hrough Step 811 shown in Fig. 32 are the sane as Step 103 through Step 111
shown in Fig. 19) thus the descriptions of these steps are omtted here. r

or oat od by Godi ngrRERSET & DA SRonAC HHS s FRRRT A s Mk e
E;%Eém SEEFka‘F%‘*ﬁdﬁ?}eﬁ SERShelly Tood BBt °.qsz§§8§ﬁﬁg Rl L from
t he qganti zagl on- tr| X< Ig%g%\ﬁ%c%%duancfelsze%}&%g{dh gﬁéé%%@%%?@??née\rq%
116 shown | E%ggﬂ%]%‘ﬁﬁ%%é’%cﬂ Bitions of these Steps are thus omtred

here. Step 817: r's@ma‘éecll%ﬂ%olgé]gn&’ijﬁﬁ Aeiga&&@eaﬂaiﬁﬁi% 1803 M gital iR

34 30 Cctober 200 quanti zer erence to-t

quanti zat i onag@ﬂ;é gécdd?nﬁgte%ﬂoﬁl&delsnﬂ{ét séxﬂ%gtddﬁgﬂve o4 i@@td‘aa‘cﬁrjtﬁ?;l?eée A her

a frame to be st remai ns or not me remal ns ier
1007reads t hgydaiBodalAtGheRb %Qdir%séercﬁﬁﬁ 1§Qé§c91'be&l§ Fik ep@%&tﬁe%&eﬁgét@nd
onward), if not, end the process such frame data supplied is coded
adaptivel y tplg_tgsz_data type. Wen it is coded) the quantization-matrix is
changed adaptively to the data type based on the information created by the
scenari o analyzer. Stepofi3nReadNrheld- @étal&géte@rlﬂah%%@edltor 112 out of frame
guanti zer - controlllng file out of a data-type-adaptive-codi ng-helper-file.
Thi s processpisfeflesgri bed hereinafter wwth reference to Fig. 33 in the
different points fromthat of the second enbodi nent shown in Fig. 21. Steps
901 through 907 shagwapi404-iPors3thatigtd RSNt 86pSiEPsntdGhpabdraife butfeli 9.
21. The descriptions of these steps are thus omtted here. Step 908: Refer
to the dat a-tppe- adapti ve-quanti zation-matrix informati on shown in Fig. 31.
Step 909: Based on the information of data-type-adaptivequantization-matri X
shown in Fig. 31) wbicpetOh€omteolliarZEildoradmtiié kelpesfidersi ve to the data-type
information read-in at Step 907 into the quantizer controlling file. Step
910: Wen the nacr oStepocitt sContrsilde 10 regates, adetintrafiwg-itfethetionifiier
region information is available in the frane of which frane No. agrees with
the frame coshbem iNdigr2hdased bnaliaiheqidrefile shownrintligSl&p 905. Step 911:
When the region information responsive to the macro bl ock does not exi st,
det ermi ne t he dat a- bteped@®o @Imtbdidaglmmtt,anamatsrthfeentnaeﬂag}enﬁonmatmtﬁlertoof
the quantization matrix. Step 912: Based on the

dat a- t ype- adagentyBerl@iit i zati on 35 30 Cctober 2002 characteristi cg, wite

t he quantization matrix-in _the case that the data- tyfp
Step 408: Identifier 1007 identifies a kind of frames created.

Step 409: When the frame created is B or P frame, identifier 1007 —
by referring to the intra-flag-information-file shown in Fig. 25 and
transmitted by controller 1004 — distinguishes macro-blocks estimating a
motion from macro-blocks to be coded intra-blocks.

Step 410: In the case of the macro blocks estimating a motion, motion
estimator 1014 estimates a movement with reference to frame data read by
estimator 1014 into input-frame-buffer 1006 as well as frame data stored in
reference buffer 1013.

Step 411: Estimator 1014 stores motion-vector-information into



.1s used as background-into the quantizer controlling file. Step 913:

-Det erm ne whet her other macro bl ocks are available in the region, and when
avai lable) return to Step 903. Wien not avail able, end the process. As
.such, the fifth enbodi ment has proved the fol |l owi ng advaf® &§toben2eRént i zer
‘receives a quantizer controlling file ba8td on an analysis of a scenario,
and refers to a quantizer controlling file as well as a macro block JrD

t hat has undergone an orthogonal transform ng, and thereby quantizing data
wi th an optinmal qunati%a jon matrix. As a result, a source can be coded
adaptivel y f¥HI%sVeciey P%‘lﬁé 1Ph%an efficient nmanner. Regarding a region
where text data appear ntization matri X, t be so prepared to val ue
a hi gh-frequency-c ?ﬁ?o‘ﬁe?ﬁ?,l) . P%S&%IP%F@@F%‘{(WT{&H@% ? data PangREtiRd: h

hi gh-frequegcy.-co oni éﬁ st be |l qwered, and.on the contrary,

coef fi ci ent $Ygfentaer Q RRCRERRsE QrihogAnrbaPsogRency component s nust be

rai sed. Regarding a backgr ,an artificial sinple.i e, e. usi ng only
three col ors such as grapl‘%cu@&‘einsﬁtff{réweﬁ%?ed?ﬁ[gof e?%g%‘htarrﬁgﬁ)dﬁ t he
background enpl oys a matrix where | oy frequenc onents arge not .val ued.
As such,  quanbs ShaiBACToIPFk EQ Da Faped atorh FUEHEIRGR, ST thaRane] eBs P
enpl oyed at ntization,,so,that text data.,s diLs d,w.th, clear i.nmage
of "hi gt r edS0RCaEpBR et nani PYioduEhen LR oLk duk 83 o2
according to the .ratio of region area of each so ), i.e _aratio ng
regi ons ar SREORAIPEk BslmAtie & TBiPeerapeae IR aRSoERsclite e © 30
Oct ober 2002_36 An r.at $ usgd itn ﬁﬂf si xth exenpl ary enbodi nent stores
ei t her one 6?0??1%"19%1%?3%%‘5 ¥ WM RS 1 % bl ock-buf fer 6017 shown in Fig.

34. he .fi e d f -1 [ i.d
Sti11 bictufe or 1Y ahlh appeer @O o R B e oG

the region it?aﬁ&%r i;slboéntra-frame, in the region the data of

non-ti me-varying Vi §eo appears. Anong a sequence of franes where that data
appears, the intra o] nger r I nsf.orm o

guanti zati on, but ?&élgg%lelg @v‘%}gée%%%? hga%]gal?ﬁ@?g%gﬁd%%{ém JnS é’%%i g%ta
construction

constuct| Nkt R U ESH RGP o epbod T 1o
34 i bl ock di 1RSI A d '
2O SIS0 R4S SRR ey AICORGRy o

codi ng-section 100 own in Fig. 7 stores ( _
fol I ow ng dajidhodohal rdAdfSimE ERBa G5 B hniiRe 8Bt vé}g@qhwﬁ-z&awwg- vi deo
such as a still picture or text data appears, or the data quantized of the

region in an intragkan®e:t PeaheadQRdNane2t fkodad anef fraadls Hdte- il Wapd
vi deo appears, and (2) the data undergoes an inverse orthogonal transform

and inverse gvanddl¢ dnddrtiIddanl ek-anetmine Brdith t o€ 2a0® tShETeMN 1003 Fed 13.
| nput identifier 1007 used in this sixth enbodi ment utilizes block buffer
6017 based orotfe information supplied from coding-controller 1004, thereby
di stingui shing the data undergone quantization in the region where:the data
of non-tine-varyi ngtep dely: SEeim@sedoddri 101 2Pb1ired ehorddtaxinte ddfeR PEES $n  An
operation. of identifier 1007 is denonstrated. Identifier 1007 perforns the
foll ow ng foerderttemstin{aky aQuatibhzer 2009 quanti zes the regi on where the
data of non-tine-varying-video such as a still picture or text data
appears. ldentifi erSt2p04IB: N"édabledenpih ercdet 4006 (@dastthe etftadatashited
guanti zer 2009, and stores it into block buffer 6017. (2) ldentifier 100 7
from qunatizer 2009 in a variable length manner.

Step 419: Identifier 1007 checks a frame to be coded still remains or
not. If remains, identifier 1007 reads the frame data created in frame editor
112 (Repeat Step 403 and onward). Ifnot, end the process.

Second, the detail process is described, where data-type-adaptive-
coding-controller 1004 creates the intra-flag-information-file out of the

helper-file shown in Fig. 15, ie. Step 405 and Step 406 are detailed



.30 Cctober 2002 37 transmts the data stored in buffer 6017 to

-vari abl e-1 engt h-encoder 1016 when intra-frames are displayed, i.e. during

t he period where the data of non-tinevarying-vi deo appearsgcép?)) | dentifier
.1007 receives 'the data undergone an orthogonal transfor@f bHen¢edz e
“quanti zation from dame-decoder 1012, and28tores the sane data into bl ock
buffer 6017. (4) ldentifier 1007 transmts the sane data stored in buffer
6017 to frame-decoder 1012 when intra-danes are decoded anong the franes
where the data.of ,non-tine-varying-video such as a still picture or text
data appear 86T682%8kh the apparatus in accordance with the sixth embodi ment

P oves, e ol opLD 0tant el B2 RLESE! B TRERAL L AR et
SRl S Tl R SRR A0S LRGN AT WS8R gD g

P ocess s et TP RS0 8 L oy DR R R Mk
A S e K e
e, O g8, eI PR A58 Pl A2V G0 Such, o
L STt SR SIS Bl S gl
1 oM ARy haRRSERI oo b ol PesliL b MRS AR AR SRL2

or P frane %d%{rfgn%ma%&%itﬁgé'ﬁlrgﬂf%goaf%iiZi. not subject to GOP units, and the
ity ) e

pi cture qua I'S 1TNproveé Ction of encoder 1005 of this sixth

enbodi nent i s conbt it h& n ckj funh

enmbodi nent and thatsgbgj;%?%'e‘t\ldIi go t%?at %’ggb g%%%gggﬂ?ﬁﬁggbggnbgdré%&?mé go dat a
of non-ti ne- [P Yo RV i L.spl.a i changes in video
during its cﬂ%f)?gaﬂ;/g%éen éelfla e%re @??g%&@égﬁ‘?ﬂ%’%d_ Ag aresult,

picture quality isgidprEeredddExPed ar hAerRadicRRBUnfe AW HBEPRbRASal Macro-
accordance with the seventh exenpl ary enbodi nent has the follow ng

features. Basgetk PD oSEedRfw " 0" 06taREI0EN, THER RyifteOfheBrdshidth ShéliwRhaKed,

t he apparatus inputs the information of "no change in the r data" into P or
B danme in everrntXtiod! ock, except when the data of nontine-varying-vi deo
such as a still picture or text data appears. The apparatus of producing
coded vi deo signal Stéph 588¢ Treanelee Welderiflle, faMeftbhLoRodREB M Winsh tfhemsane
structure as used in the fourth enbodi nent. An operation of this apparatus
has the fol | .ownber pgrdearwitiateicdouadst Aumbet.0 t he operation described in the
fourth enbodi mnent. Anong macro-bl ocks) if there are two or nore than two
regi ons having di f eeefio4d Deteymene the pocidingley, ofarhed wdspoctive headrs-bdocks
region-in a DCT bl ock unit-where the data of non-tine-varying-video: such as
a still pictrsponsiveexeachansaappdacls [Dibeged nhahadtdma-sizedd atat iead ia.

bl ock- codi ng-pattern such as coded- bl ock-pattern (CBP) in MPEG whereby the
i nformation of "no Sthprs:iFrarhetheahalperilsupgsd adpiene eferegiddCinformakionThi s
performance is added to the operation in the fourth enbodinment. In the case
of a macr o- bwitdiin $hefirame ofmdhicls frarhe munnsragrees wetdi thescosimdenniimbei.g. 36
exist in the macro-block. In this case, three blocks out of four DCT bl ocks
are background regitaB 56 Determing wWhethsrcthermecrhoohleck gs witrokesagdn orthe
information of "no change in every frane of these bl ocks" can be supplied
to the macron®l ki keferangdg shpiregiomhiafommaiiomt i on of coding patterns such as
CBP is added to the macro-bl ock. The codin attern r. 39 30 Cctoher 2002
i ndi cates "no chang%bepiﬁot:hmqme@eo@acm%@g% e ibginuphe He ek kigreufag-
shown in Fig, 36. As such, the seventh enbodi nent has denonstrated the
advant ages atfPEnpBAB:Wineh idisateq s frasre whare rfonyeg firstey @paears om the

di spl ayed in,  every DCT bl ock, the data can be free from changes in video.
In the backgb%\?ﬁa‘fﬂﬁ- a notion picture as shown in Fig. 35, where a border
bet ween the data of nontine-varying. and the data of tine-v ing is formed)
the picture qualityStP é%rre\w% rf}?gib"-’f}ﬂé‘flém% 1EQ §he ﬁ‘ﬂﬁré\'a/‘i%g.'“%f’”flﬂgon'
function of iﬁ]e dat a-t ype- adapti ve-encoder in accordance with the seventh
enmbodi nent i $'¢onbined with that of the fourth enbodi ment, the inproved
picture quality of non-tinme-varying-data as discussed above can be expected
in addition to the advantage obtained by the fourth enbodi nent. Exenplary
Enbodi ment 8



.An apparatus used in the eighth exenplary enbodi nent estinmates a notion
-adaptive to its data-type in an efficient nmanner based on a scenari o, where
coding controller 1004 shown in Fig. 37 deternmines a search area of a r
.notion estinmator. An entire construction of the apparatus0iQeteRet8Pence
‘Wi th the eighth enbodinent is the sane as6that used in the second

enbodi nent and shown in Fig. 10. Fig. 37 is a block diagram of an inside
structure of data-typeadaptive codi ng-section 1003 shown in Fig. 10.

Dat a-t ype- adapt i ve; ot i_an- i mt.or 8014 is.controll by coding ., .
contr ol Ler 1004 anilase0RarRbeR HiY FOrPramIRS o 0L 9 ShasRegnen piete bR

el enents are .t sane ,as shown.ip Fig. 13.. An operatian .of ti mat or, $014
s Gemonst r STREABAE ABEHIT BREOR AnfRBiox it ¢ o B IEABE 0 igber
defined as shown in . Fig. 38 coding,controller 40 30 COctaqber 2002 1004
Ui i zes th@SFRToPHER (165 FRUTIER MPHEW P RE- o dhiBE Iagr SRR s, 0,
wher eby esti rrgtor Oﬁglmi mates a notion within the narrowed search area.
As such, thé® ‘frd’ntt € ‘ment has proved the advantage as foll ows: Wen a

h f i i i i s defined i i 0. th h
search ares of ol CoD, BP0 ML Setal LDt 85, TR L LR 4 LR S0 o1
d d d Kk hort ti . Estinsgti I d
L T e e
o oPoun L gy e Do B LS R Qb AR ol pr ot ced,
s taken as an exagplesid. SR AAUL RO LS (CI30980N il % Wi 13

frame unit. However, ‘an apparatus in accordanceé w Nl nth exenplary

enmbodi nent %Qiéész?&ugﬂ%@gé?%@”%H@tif%é‘tﬁgn?ﬂ%@hﬁfc%sé° respective data-types

within the same frane, an hereby co a. For instance, for text

data section, quafiiszahi,Qn B ddi¥feht2dPhiGsded ta%!izedﬁ]&@ve%r ehiiSEHowARg for

a notion pl cture section, quantization matrixes optinmumto notion pictlre

are ed. A i fl ng%ﬂg.% I Lhaf t e
t hat uf_ext da?%ﬁdg%%g%r s firs Fisegﬁgg%w ?}a%?easrr}g?ﬁﬁl-aaa%&ggaé ﬁg&r’rg?r%o- l'ock
as an int raaﬁt@@'.ﬁéé‘fé nb{1&nTREFLAURE KeHeN I F/ 13 L €HE gu%éeéﬁp%ré;is ]fé@&@d as

appears, an region is in the first P frane, e. ramne,

foll owi ng thghd fHtkAbIdRTE AtheERNRhisrEid tith h&dPh Rhighdr P6PASALy they dat a
is quantized with a quantization matrix for intra-picture adaptive to text

data. In regimise e6ta8ly diffRehherieThabsfdhs GeoRMsaRauR abpeardabtoding of
guanti zed by using quantization matrixes (non-intr a-quantization-matriXx)

for 41 30 &Ateheion?0Zedlidetieflai ivls PRl weekoimdtonad iyt hrddhelso
notion estimation. (1-b) Between the P franme and the next intra-frane,

escape i nf orpietiequdlitykeapiprgved. previous” is inserted in the .region on P
or B franes. On these franes, the sane videos as shown in P dane di scussed
in (1-a) are di spAayed.a sequence of frames where a source appears, input idep_];iﬁer
1007 of the present invention codes the first frame into I-frame. -
On the other hand, among a sequence of frames where a source appears,
input identifier 1007 of the present invention codes the first frame into P
frame and codes the region, where the source is displayed, into an intra-block.
Among a sequence of frames where a source appears, when the first
frame is B frame, the region of B frames up to coming intra-frame or P frame
can be coded as intra-blocks. In this case, when the frame other than B

frame after the first frame is P frame, the region where the source appears is

coded as an intra-block.



(1-c) In the intra-frame, the data inclusive text data are quantized with
-quanti zation matrix for a regular notion picture (default quantization
matri x) adaptive to the entire frame. - (1-d) If B dane exists between the
.intra-frame and the P frame following the intra-frame, alf0&stehenl0dd is
‘arranged for B frame so that the coming P2Trame after the intra-danme only
estimates a macro-bl ock of the region where text data appears. This series
of performances are repeated during the display of text data, whereby the
regi ons wher texiad a_ appears except the intra-franes are displayed with
t he data under§ew &Yﬁmﬁ’ﬁg%?%&ﬁ on adaptive to text data. When the first
frame on which text data appears.is an infra-frame, the sanme performnmance
di scussed in (1-cRiaPRgratis Bertl in tb@?oqr.t ek asimeis cofpn e ke BATeA on
appears firstly on B,.frang, ang tlhe next frame except B frane is P frane:
(2)-1-a. Cod&C4NiE10REornafioR RS Allofs i nt ra- bl ock, the macro-bl ock includes a
regi on where text-gdata appears, and .the region is .in P danme, .e.g. 4007
frame Toll o ng. 115 e vihger 2 PHlnSCrEBOSI YR teRodAt AMEAGITAES A
this purpose, the data is quantized with an intra-purpose quantization
matrix adapt fié‘ta gﬁei@)@tﬂﬁ?g@wwgﬂéﬁﬂ &%Yt'her than the above nentioned

. “the d Ced b . . . .
(non-1 nf ra- quant | zat BRI PIABILeAker dPARLTERD A0E| TrPabat e it P ough
the notion estination. g)-l-b. R argi q B fralrre .fromthe first %aframs
where text daPRears” &% tREBREO-DIgEss 4 4'%‘ apfBe4ar gce?ti“f’rétlilyt P W KT

f : i mat i ' . d fon. t hat th o] P
fram after fearherarReBRE BHR s dStichaE s el Basr o oictde TReTEgATe

wh text d __Th ' t h

e ot o BB e Sore A PR B Sl LA R RRPROL oo Mo

(2)-2. Inth € t text data appears firstly on B franme, and the next
frame except%@?%&%@é | frame: Regarding B franes fromthis first B frane

to next | frane, ‘A’\i\ﬂ&tﬁﬂte%o}(ﬁtsgﬂ;fbrtﬁhbdﬁﬁg a?@ﬁﬁﬁtuﬁﬂﬁ%a'iﬁ lthsk@ouHhe%lﬂﬁ&Eiﬂié}ltOCk

i ncl udes a region ere a appears i'S case, a quantization

TR X T Or L A BLELUCGRadaRLNGed § 1o Bplipatizefl, Sources other than

text data are quanti ze usi ng quanti zation matri xes

(non-intra-quanti zgld BniBk io?f)dafgg-rtggét-fgﬁégﬁ%-i(:@dié;’éoéécgﬁnvﬁﬁw irf @h@@l%ser .

through the notion estimtion. T anti zed "as e Intra-block
text data apRgaksRif FikZesrd thd HnbRGd RUfkens. and this data can be

copied for the next intra-frame, thereby reducing a volune of cal cul ation.

An en_ti re constr U(Ihbﬁf‘ i8bntifer AT [ss ih”tlﬁ‘é%h@ﬁﬂ%%%dtiﬂxehh%p@i:ﬂﬁfeﬁ the
embodi rent is the sane as that used i n the second enbodi nrent and shown in

Fig. 10. Fi g.m4érdBlogkdiDeke @é%@ﬁ%é&fe e ddral sfechet fiifiledt6 Hefesdap @niacRs-
adapti ve codi ng-section 1003. Bl ock buffer 6017 stores the foll ow ng data:

(1) the data Kuelny indechtasy et tHekabdckekhdve thefdamsd dbtaa® thdrermadeXiloelas a
appears, and (2) the data undergoes an inverse orthogonal transformand

i nverse quantatztiid same Qobetiorelof thbtFreaiotist fiemeamThase Shanes iciin legspetdied
I nput identifier 100 7 used in this ninth enbodi nent utilizes bl ock
during the period any frames—following the first frame among a sequence of
frames where a source such as still picture or text data free from time-varying
appears —is displayed.
An operation of the data-type-adaptive coding apparatus having the
construction discusged above is demonstrated hereinafter with reference to
Figs. 26, 27 and 28.
The process flowchart of scenario analyzer is the same as discussed in

the second embodiment and shown in Fig. 18.

Data-type-adaptive-coding-controller 1004 shown 1n Fig. 22 controls



.buffer 6017 based on the information supplied from codi ng-controller 1004,
‘thereby utilizing efficiently the data quantized as the intra-bl ock at
appeari ng 43 of text data. 30 Cctober 2002 In the region, macro-blocks
-where sources other than intra-franmes and intra-bl ocks agp&atoker@082ecifi ed
‘as escape- macro- bl ocks where data are fr@8 from changes. An operation of
input identifier 1007 used in the ninth enbodi nent i s denonstarat ed.

I dentifier 1007 practices the following jobs. (1) Quantizer 2009 quanti zes
the region where text data appears. Identifier 1007 receives the resultant
(quant i zed) 18RtE ﬁeéﬁﬁf’&ﬁaﬂpsger a5eBo oNerdd datartyBeRAAPHYE COlBENHREF-8ie.6017.
(2) Identifier 1007 transnjts the data stored in buffer 6017 to

vari abl e- | er?g??ﬁké(rﬁf%’d%‘fmig]% P\Xﬁﬁsiogfhlé—f?‘ll%ﬁ@@b&démﬁpgpl ayed, i.e. during

t he period where text data appears. (3) ldentifier 1007 regeives the data
under gone an ort rPé‘PC?SrSa%EWﬁ ThnBY i AvERKtREAALIRIYS EofIpB offCtion 1S
franme-decoder 1012, and storgs the same gat i.nto bl ock buffer 6017. (4)

| dentifier I%Srt%§3ri‘¥1§htr renGhet a2 @Bajdgi V-buf fer 6017 to

frame- decoder 1012 when P fra ne&uf%é) he inar{ta-fra S i s decoded while
text data appear .te?5§e 1080 SIBEEE YhEFS 1198A rame-dalta Ctiake iR it alRed,

t he macro-bl ocks j.n the region other than the intra-franmes and intra-Dbl ocks
are coded af®B¥Adé: macro- bl ocks. As such the ninth enbodi ment has proved

he foll i d : f G hod i k ) |
Lot | za ! onCmas 151D M85 Srord RS o g i 1 SR B8 Pl iSRG B Byt

ni nt h exerrplgqé/ enbodi nent utilizes quantization matri xes adaptive to
respective d &-‘types within the sane frame) and thereby coding the data.

e g L A S

. t Q. . t
ot ool mon R B CPh DY 300780l Stk B Dbt b
adaptive to F} i.%9%%%%%fgég;%ei_l‘tgelgeeéﬁleoﬁ&o%efn %}%2%544 utilized, and the data

is thus efficrently nor e speci regardi ng a regi on where
text data appears, lt?ﬁi j r v al i

hi gh-f requency-conpsgﬁgn ) 'ié@érgggﬁﬁgﬁgg?é%&?ﬁg ?%SF%%M%F%%g)g f\}vllet FIO

hi gh-f r equengis ts nust be | owered, and on the contrary,

coef fici ent s@gﬁﬁ%q@ggi on crowded wi th | owfrequency-conponents nust be

rai sed. Regarding athaeogr paditiian @ igbhakal a%imﬂglot? dTRGCereftdd. USing only

three colors such as graphics, 1s often used. e quantization on the

background enpl oys gap WooRRRELIhBTEdrh& VIREE id B P FRUIRBCHaOIFRPNOOYS- ar e
not val ued. As such, quantization matrixes adaptive to respective data

types can bepprpfdyRg @i tHiuadtapaahfRhatim-fiRadhovDin [ 20laha transheRbayed
with clear image of high-frequency-conponents. In the exenplary enbodi nents

di scussed prpyiceusioller A 0OMCE@ESindhidlied Baedi16dksofo Be ThitdbieSHmaES i been
di scussed. However, the region of a single source can be divided into

sections, anchdcespisdkis\te becpdad iad%sade-padtPprRekyv th rel evant infornmation.
Each section can be coded based on respective information and adaptively to

dat a-types of each Stegt 6. InfhRe dalka oflthai macrobylocke tappanadtim-estimatid)od
is storable in a recordi ng nedia.
motion estimator 1014 estimate a motion with reference to frame data stored
into input-frame-buffer 1006 as well as frame data stored in reference buffer
1013, i.e. estimator 1014 calculates the difference between these two frame
data. )
Step 611: Estimator 1014 stores motion-vector-information into
motion-vector-buffer 1015.

Step 612: (1) When the frame created is I-frame, the data transmitted

by identifier 1007 undergoes an orthogonal-transform.



30 Cctober 2002 CLAIM5 1. A nmultinedia informati on codi ng apparatus for
-editing a multinmedia title conprising a source including a notion picture,

a still picture, text data as well as audio and a scenari,Q of th urce
-into a video signal, and for coding the vjdeo signal, ?g gpﬁg
“conprising: (a) a source nenory for storﬁ%b a source; (b) a scenari o menory
for storing a scenario; (c) a franme editor for creating a franme of one
video streamby _,n . using the scenario and the source stored in said

sour ce remory; and (d) a 9 LANoEIE R SEANSITO0: OgLAG. LA hTgTRaE0 t o

by said frame editor in accor ance w reof

Ul Ui medi & ighf Qr Gl -0 6461 0 LAPRR IS, 0k y nf] A b Mehos
¢4 enfotiertSstita 5

conpri si ng: an au IO conp F’stori I'0 conponent

out of the St?!af{xﬁ?rmg }g]gfoham&am Ly 185%9%%’;%9%{1%@% iéﬁfre cdi ted by sai ¢

frame editor encoder or ¢co ored in said audio

conponent menory; (813 a(:%é%flg%r?wog Qi}hrﬂﬂztekpkﬁé(l e hérﬂﬁtg‘%ct@gdl ng

and audi o both haV|n been timedia inform
appar at us astrgﬁéfo%gr'lpoéj aim2 wherein said source nenory conprising: a

notion picture menory tor storing a notion picture source; a still picture
menory for storing te]4- e 2 ext
data nenory for st§??¢196a t2§€é : gg{l}?%e ﬁg@ mé@cs@&% aélS n%gzr%}t%on

ggg;g?t ngﬂ]tﬁgﬂgmgﬁée@ﬁdn@‘a‘ité 'ﬂyﬁl %HHEt]ivé"Elﬁﬁﬁthf hgogource is preparatorily
nponent havihg a format as the video signal to be
edited, before thegyultmBdiByverse orthogonal transformer 1011 inversely and
sorthogonal transforms the data transmitted from inverse quantizer 1010.
Step 616: When B or P frame is to be created and is coded as an
escape-macro-block, input identifier 1007 transmits the information — the
macro-block is an escape-macro-block—to both variable length encoder 1016
and frame decoder 1012.
Step 617: Frame decoder 1012 refers to reference-frame-buffer 1013

and motion-vector-buffer 1015 based on the escape-macro-block-information

as well as the data inversely and orthogonal transformed, thereby restoring
the frame. p

Step 618: Frame decoder 1012 stores the data into the reference
buffer 1013 in order to estimate a motion.

Step 619: Variable length encoder 1016 codes the two kinds of data in
a variable length manner. One of the two kinds of data is the escape
information transmitted by identifier 1007, and the other one is the data
orthogonal transformed as a macro-block free from escaping by transformer
1008 and transmitted by quantizer 2009. These two kinds of data are coded

provided the escape information is embedded into a header of the macro-block

free from escaping, this macro-block firstly coming after the macro-block

escaping.



.title conmprising the source and scenario is edited to the video signal. 5.
-The mul ti media i nformati on codi ng apparatus as defined in ~ Claim3 further
conprising: a notion picture decoder for decoding a nntiggﬁfi tur& source

i ncl'uding at |east one of a notion picture and audio; a CFﬁﬁfg e
"decoder for decoding a still picture intoe% frane conponent having a sane
signal format as the video signal to be edited; a text data decoder for
decoding text data into a frame conponent having a sanme signal format as

frame conponent el e Cohoa Fiahel & O ARBE B B el ety O ng
2 decoded mPFonCatEIORS CRnPEe HUTHREdkIRE Bebar S2FRCAATR MR R el BNl *
1 B st r ucrdPareRr ey ke o Bhd otRR " OBre PR hBRE For eaiting the |
apparatus. as det P Fie EPeTFPeoehf Y aedoriikal GRS AREeEna POBOHRE PR
cach Trame oPEpielREA EreesRlerd SRRy 2R ap MNP IPLL A Rl EF AR BhoEh: O
Cr eates one OB Ry et P8 FEFREN Bo 2R AR b Bldh S0 e moti on
Fif of mat i an coth ng Aepar S T ooty hy o AU El Rear e i PO IRl G

respective %E%M&?ixﬂiu&%%e%ﬂb%?ﬁﬁ?ﬁ (?Ea %‘:‘zf‘di‘ﬁml@cﬂ 1 ‘PM‘H&&‘BB%@Z&% a

apparatus conprising: a scenarlio analyzer r analyzing a scenari o,

dat a-t ype- aggptiverneRdhng (éﬁ%ie QhthOdisHAGLNGi NPk Re %a&?ﬁ@loﬁk’@%@ti%ﬁié yely

to own data type based on the scenario | nformation anal yzed.

nul timedi a | RbabABLd 9B &REpOINRRPRAII I RetiSETaBelob] thd 3h08 NBEEkLH baai d
scenari o anal yzer creates data-type-adaptive-codi ng hel per-information

including falpodeaGR 4 8pe-macro-block, this block is named "1" and that block "0".

Then, a process where controller 1004 creates the escape-information-
file out of the data-type-adaptive-coding-helper-file is demonstrated with
reference to Fig. 27.

Step 701: Add "1" to a frame counter which shows "0" at starting so that
a frame number agrees with the counter number.

Step 702: Add "1" to a macro-block-counter which counts a macro-
block ID and shows "0" at starting. Then write the result into the e.scape
information.

Step 703: From the helper-file, read frame-size-data of which frame
number agrees with the counter number.

Step 704: Determine the coordinates of the respective macro-blocks
responsive to each macro-block ID based on the frame-size data read in.

Step 705: From the helper-file, read a piece of region information
within the frame of which frame number agrees with the counter number.

Step 706: Determine whether the macro-block is within the region or

not by referring to the region information.



.region information describing which region the source appears; tine
-informati on describing when the source appears; and data-type-information
describing the data-type of the source wherein said

.dat a- t ype- adapt i ve- codi ng- section includes a data type- ad@PtaPer 2M%der and
a data-type-adaptive-codi ng-controller h controls the

dat a-t ype- adapti ve-encoder) using the created hel per-information. 10. The
mul ti media i nformati on codi ng apparatus as defined in Claim9 wherein said
dat a-t ype- adapti ve OfFf: WOIER! L15d M9acrbs : tof Pt & .
identifying a frarreS%%gta adapt vlcca}?ét O%acr&?l%&gé%{bﬁg P%r 1r?lnatt eg? t he %F%ﬁ%e dat a

suppl i ed; 3%&%63%?:5#?%@ Bécgbn%f&m?cgg;galn thamrsi Rk R wiieh fPéxﬂ)éirglzﬂgerf]ge

supplied fr process; a quantizer for quantizing t

frame data %‘%‘EEQWhOfHehQQ\Q%Ir hEABSE Yrhot q)IfatH‘éDEéélBgeﬁltféx‘ﬁ?éﬂi JXRENS

for estimat a notion and outputting a notion vecto ata based on the
frame data suppli edsedif7oHe quantized data quantized by said quantizer; -
(e) a variable *engtﬂélgncoder for coding both the frane data quantized and

the notion-vector- %E?ﬂo\?/ﬂm?érﬂt}feain%cfmﬂoel@ iS4 EHTRIthRGePRAN S PALIStyR- t he
coding format of the Tranme data identified by said input identifier.” 11.

The nul ti medj @i REAbATJRRhE Bdifg.MRparatus as defined in Caim10 wherein
said quantizer quantizes the frane data based on a process node determ ned

by the data-type- agapp it OtePQitOMHePhéethe Hacrdtodtd iR die@id fdieb®t | ON

codi ng apparatus as defined in Caim11l wherein the

dat a- t y- pe- aglapbduRe Tp6H RGNC ithé-OhiAhg GxORE B Kbty réRE+HAR t6 Whbdthityfe

i nformati on having region-oriented quantizationcharacteristic-information
adaptive to,idfereatient ype based on the hel perinformation) and determ nes
guanti zation characteristics utilized by said quantizer. 13. The nultinedia

information codi ng Syepal B:U¥ e tief rédon ithsGlal Bodrkevlies drom qimetvazgingn
characteristics for a region where a still picture appears are determ ned
to be the vakewds fherappeargly-flaginfoymptiohffen thed®1pér-fkd ober 2002

Step 711: By referring to the appearing-flag-information, determine
whether the data of the region where the macro-block exists is the first
appearance or not.

Step 712: In the case that the source firstly appears in this frame and
also the case that the source of time-varying-video appears in a region of this
frame, write a flag free from escaping into the escape-information-file.

Step 713: If the frame did not encounter the first appearance of the
source, and the frame does not have another region information, write an
escaping flag into the escape-information-file.

Step 714: Determine whether anther macro-block exists or not, if
exists, return to Step 703, and if not, end the process.

This fourth embodiment as discussed above proves that the coding
adaptive to the data-type can be practiced. When a region —the sources such
as a still picture or text data free from time-varying is displayed —is processed,
unnecessary processes by wasted estimation of motions can be thus

eliminated.



.14, The nultinedia information coding apparatus as defined in Caim12
-wherein quantization characteristics for a region where a still picture
appears are determned to be the values for a rough picture. 15. The

.mul tinedia information codi ng apparatus as defined in C 8P@AotobeREP@2 n when
‘the data-type information indicates a frafe where the source appears is any
frame other than an intra-frane, a region where the source appears is coded
as the intra-block. 16. The multimedia information codi ng apparatus as

defined in d ai myl0. erein,said.input, idepntifier_ Jj.dentifies a cqdin

format of "t he- syt bratno gkt PR et ER bR, uEinidii, ihPeef ED AL,
than an intra frane .. and_wherei n_when at.frame }{l\/ner .a ;S rc% of the.

suppl i ed dat T2REOBAHOR, 95 PYeIe ARPIRAA & Dok aRagticed ARFreby, mproving,
identifier identifies BI ock to be coded as an intra-block for coding a
regi on where Wog%ifrsé)%? has appeared as an intra-block. 17. The nulti nedi a

i nf ti di t def j nedy. i,m 10 in a.bl . of
egi on vher e a soRPCARET CHBRE FRRROULPDPHEE vRaBs PR SRLdPY St Byidhe: ng
dat f di |- i: [ f . I
oo v oot BRaPhaPighd SRRRRAR s™ iclall OBl L AGRRT Bhe s

Ch Ci . ‘ . . J . . _ ¢
non-t 1 me- var S dae aiaia Bind bt Wit MBI MBS |
(Cjil splay ar _eae%fimgtifnr %i&’ﬁé‘@én%ﬁ%@té’ined?’o Oct ober 2002 50 franme where the
ata has firstly appeared 1 s coded as an escape-nacro-bl ock. 19. The

mul (fredi &, nf or T 0RO A0cARPRY B3, HadBINIBER Lo Chpion dGoEEER

based on the hel per-file) ‘sai adaptive-codi ng-contr

uantizatio I Ok 4 e i I ZatJ j Xzl ation
q ogsgfgyee fhd B % it U & eu&%!sw?ﬂg?au\kh&@ orBxBh{d Xal %%?a[z;g? !

adaptive to ta-type and for each region erein sald qua IS

control | ed baged Blodk8e waDtd Z8kw & fR0RE rr%édieﬂggdr%férd’i@cﬁﬁ@'has 20totdll§

mul ti media i nformati on codi ng apparatus as defined in Caim210 wherein said

scenari o analyzgentihaks, @d6in 886214 MR ricd ines PRE hiareo- bRkaRs tREE ArfeuMg t 0
an area ratio of respective regi ons where each source

can be predicted only in an backward direction, before the macro-blocks are
coded.

In B frame, in case of coding macro-blocks of a region displaying the
data free from time-varying—such as a still picture or text data—as escape-
macro-blocks, when a backward frame needed for predicting has a totally
different image, information is inserted into the macro-blocks so that a fl;ame
can be predicted only in an forward direction, before the macro-blocks are

coded.

Exemplary Embodiment 5

An apparatus used in the fifth exemplary embodiment employs a
method of changing, quantization matrix instead of the method of changing
the quantization characteristics, which has been used in the second
exemplary embodiment. Materials other than those used in this method are
the same as used in the second embodiment.

The fifth embodiment differs from the second one in the following



.appears, and
-quanti zati on

wherein said quantizer quantizes data by changing a
matri x based on the allotnment of the data-types. 21. The

mul ti media i nformati on codi ng apparatus as defined in f Caim 10 wherein
-for 'each frame and based on the hel per-file) the codi ng 80fataker@002l | ot s
‘each data-type to respective regions accotdi ng to an area ratio of
respective regi ons where each source appears, and the codi ng controller
creates quantization-controlling-information having

Quant | zos. aaPS bs cho FoRRecoft She SRR RPH A PEADE bR B, RHEDI 8

mul tinmedia i
conprising a
Cct ober 2002

oD 0 R, BB i B S ISR B RlPheghe o gy 5

non- 1 me- var PRAReueh a8 AR, Y p h-§ halior B D R ob TR W S aaror

in a sequenc
stored in sa

@%%u]ﬁbg ! as%%?fm""‘lgr ;?&%heso?."”“ﬁ?e | &aé?%fg%é%gyéﬁgﬁ??ﬁg%i%ﬁt a

r'"i s copi e thei ntta-frane:

T or Lt on GRELGARRAT AR S IoknedrT s LALIBAAD {0 | Bek SORRRNE 02

bl ock buffer,

VT se_GUaNGLgRKiel Aln MELSBINANARN LAY bR TATE 8L 3, LA4Et8RIR arion

guanti zati on

na sal on es i Ng Means

I nverse o ogon rans rfor provid rane

dat d [ ' [ ()Y , th ti

@ non- codeq et Sr Bt AR et o R e o g & frams {1 om

the frame data “”Qﬁﬂ%‘é?&&ibﬁ%ﬁﬁ@aﬁ&%&@'}@ ‘ﬁ% %E%éi}'uwﬂ@ﬂ %Eé&uﬁé’édja!f)&%‘“
he toll Vza I

i dentifier produces

oW ng ftesults: Identifying a coding format

of the SUDDL-H@Q&H&%%&@&%&@&&J%&% rRrdrb ARE to aFRY. - 8B rA6d IMPal33. The

predictive frane an

i ntra-bl ock,

a predictive frane; (b) receiving fromsard quanti zer

and storing the received ta into said block buffer;

quant i Zed_daiggogst aioRRRabl b9 Ak kid abal) r 1001 SURBL! A dlak AicaeriBed iii(igig.

transmtting

18T tlatsBeoridoé@Boditnddie bl ock buffer to a

variabl e-l ength-encqder at an intra-frame while data of non-tine-varying
video including argiddishl gioeess ﬂd\dcﬁaﬁr)ﬁ%Kdﬁtta-t?p@-@dﬁﬁtivéd:bdixﬁgﬁgédidmldUmm a

frame- decoder data undergone inverse ort

ogonal transformat said inverse

ort hogonal t rEmsidfei®it poidts byeres theaflowelditoshatvnsiai Bid. @2esné Figunhieer,
and stores the data into the bl ock

described hereinafter.

Step 803 through Step 811 shown in Fig. 32 are the same as Step 103
through Step 111 shown in Fig. 19, thus the descriptions of these steps are
omitted here. .

Step 812: Quantizer 1009 has received the quantizer-controllirig-ﬁle
created by coding controller 1004 shown in Fig. 16. Quantizer 1009
determines a quantization-matrix-ID in a macro-block unit responsive to a
macro-block ID detailed later, and then quantizes the data —transmitted from
orthogonal transformer 1008 —by using a quantization matrix responsive to
the quantization-matrix-ID which quantizer 1009 has already determined.

Step 813 through 816 shown in Fig. 32 are the same as Step 113
through Step 116 shown in Fig. 19. The descriptions of these steps are thus

omitted here.

Step 817: Variable-length-encoder 1016 the data transmitted from



.52 buffer; and 30 October 2002 (e) transmtting the data stored in the

bl ock buffer and received fromthe frane-decoder to the frame decoder when
an intra-frane is decoded during data of non-tine-varying-video bei ng

-di splayed. ' 24) The nultinedia inforwat@%n codi ng appar 80 @cteter @602 ned i n
‘Claim10 further conprising a block buffer, and said notion estinmating
means further conprising a notion estimating neans further conprising (i)
an inverse quantizer for inversely quantizing the frame data undergone
quant i zat i onjuahitizbr 009 MEH $6fePEARAGARR | quarAB P BYatFQIIIRr ovi di ng the
frame data undergone inverse quantization wth inverse DCT process) then

creating a non-codggbpvBUSOISpENMentdid {007 eBerdthA{ER WREAHST a ffPAmdesOBLNY a
frame fromthe dane data undergone inverse orthogonal transform wherein

said input igdesd istilereBbfiieLothelff gld evwini@ reafihé Sidehd@ficr dEIUTrENdHGha
coding format of the supplied-frame-data to be an intra-frane, a

bi - di rect i orfadmpridh ehéatedf ihafRnansditoPI EX @byt Ste@®03 () onwadd)naf hbe
suppl i ed data and based on a process node deternm ned by the

codi ng- cont regzid e)probeds. a source has firstly appeared in a frane other than
an intra-frane, identifying a block to be coded as the intra block in a

regi on the sourceAsappeinrs framehdathar sufsliddc)s asded) adagtisuhpts et data type.
receiving fromsaid quantizer quanti zed-data of a regi on where

non-ti me- varyiheg-idas aoded; thasqwarstizd thorphittikei sactoh igexdt adigitivedppeahs, daad
storing the received data into the block buffer; (d) transmtting the data
stored in thgpblhaskd brftherinfornmtiar exrehtel be e beamaddenabtzean ntra-frame
whil e data of non-tine-varying 53 video such as a still picture and text
dat a appears; 30 @nmiinpecorizdiler dP0decenvesng fuamtizefconolbnnpiikyr odatef a
undergone inverse orthogonal transformat said inverse orthogonal
t ransf or mer datd-typeedsptiyeavdizgrhelperdilesalTlis pverese igudestribed )heanthadfterr es
the data into the block buffer; and (f) transmtting the data stored in the
bl ock buf f erwithdreference to Fig. 33 in the different points from that of the second
embodiment shown in Fig. 21.
Steps 901 through 907 shown in Fig. 33 are the same as Steps 301 and
302 in Fig. 21. The descriptions of these steps are thus omitted here.

Step 908: Refer to the data-type-adaptive-quantization-matrix-
information shown in Fig. 31.

Step 909: Based on the information of data-type-adaptive-
quantization-matrix shown in Fig. 31, write the quantization matrix
responsive to the data-type information read-in at Step 907 into the quantizer
controlling file.

Step 910: When the macro block is outside the region, determine
whether other region information is available in the frame of which frame No.
agrees with the frame counter No or not. If available, return to Step 905,

Step 911: When the region information responsive to the macro block
does not exist, determine the data-type to be background, and refer to the

information of the quantization matrix.

Step 912: Based on the data-type-adaptive-quantization



.received fromthe frame-decoder to the franme decoder when an intra-frane is
-decoded during data of non-time-varying-video being displayed. 25. The

mul ti media i nformati on codi ng apparatus as defined in Caim 18 wherein when
~-data of different data-types appear in the nacro-block, 80&dobea20@Ze of
™no change from previous data" informati 86 can be inserted in a unit of
DCT; quantization and DCT are elimnated by inserting information described
with a coding pattern. 26. The nultinmedia information codi ng apparatus as
defined in ¢ aim1Q wherein said notion estimatioon nmeans |s controlled by
the coding EBATFGEMECS Giritesiiequiantizationmadix adaghevesy tbat sheydaa-tynse;
and wherein_ a searc rea of _nption estimation i s def'Ped based on

i nf or mat i onl%Hﬁ%(fﬁ% aaﬂyﬁﬁﬁ‘éﬂl@fim@ thesquaniizes cﬁpﬁq‘?llbl%ﬁéescenari o anal yzer.
27. The multimedia_information c¢coding apparatus as_ defined in _C aim 10

wher ei n sai d i nput Stepeptd fheermermwietiear qh&bmmObgqcafﬁtarSfaV@hl@bem the

supplied-frane-data to be an_intra-franme and a fr ot her t,

i ntra-franeTe@R8s and vehemyanarableyrat gy ip Ster S8 o@&‘r%np‘i“lfd%%%‘gaﬁ%s?ﬂé thegs
follows: (a) in a case that a franme data supplied is video data of one of
30 Cctober 2309584 text data and graphics: (a-1) when a franme where the

where the frams diseRs o SibeyBhodiidus bevah Tho iR TRsad 2tags vhen
e Tra uhere 06 h0eR SELA.LL SlioksARPogtonL e ADNLLATE: AGuSRER O
coded as an intra-block, and a quantij.zatio trix adaptj,ve to datg-type of
the video ddt SO QRS 4 BBARGFSY bmtrelimgrile AT e i Tago gt
sher e Lhe Videon ol SRRERLACUS SHENLLAPY BYASLIG. 3 AL e Sn LT X
compri si ng. oD b el A 8 ARRE RS St aoD mnef b heeodid ™"
compr1 119 ORI ARt o ShEATBHAAGIEGRS U1 Ler compri st no (1) an
rame data under S R s SoRUAnTHOR Fot SRPn-PaEe, o e rafbl dnbithe
creating a pygt be so prepared to value a high-frequency-component, i.e. coefficients of

the region crowded with high-frequency-components must be lowered, and on

the contrary, coefficients of the region crowded with low-frequency-

components must be raised. Regarding a background, an artificial simple

image, e.g. using only three colors such as graphics, is often used. Thus the

quantization on the background employs a matrix where low-frequ.ency-

components are not valued.

As such, quantization matrixes adaptive to respective data types can be
employed at quantization, so that text data is displayed with clear image of
high-frequency-components.

A quantization matrix can be changed according to the ratio of region

area of each source, i.e. a ratio among regions' areas where respective sources

appear.

Exemplary Embodiment 6



.non-coded video signal; and (iii) a frame decoder for decoding a frame from
the frame data undergone inverse orthogonal transform wherein said input

identifier produces results as follows: (a) identifying Q%‘Pd mat of
“the supplied-frame-data to be an intra-franme and a frarreggt er%?ﬁggé

‘intra-frame; (b-1) when a frane where vidéb data one of text data and
graphi cs out of the supplied data appears firstly is an intra-frane,
recei ving 30 Cct ober 2002 55 fromsaid quantizer quantized data of a

regi on where a source of the next frame appears, and storing the quantized
data into the bl gtk BDPAFRTUS RERDIN IRE SR P3eRRPlaTY & P‘g%efga%t&r%ﬁw@t £r t ext

data and graphi cs ouf. of the supplied data, appe firstly is any

other than aP§ ﬂfftrh&-fﬂlawwg Fue dpa H&Ofbﬂavﬁﬁéa&ar %@ﬁ%@h%ﬁ 1&L#dﬁt$"2eoglégﬂ§ of
a region where source of .the frame appears,.and stori t he .quanti zed
data i nto t RETSIERRe TS the Hata ol Rori e HET IV iea D &g sl PRSFear i n
the bl ock buffer. to said varj e length.encoder in codj,ng a.danme. next to
the ntra-f e kRABDRHS. OF HOGhadeEn APiArLDY QusnPati s Eiom die frst
frame- decoder dat.a underggne invers ort?agg)?ngﬁl)lntransform at .said _inverse'

[

ort hogonal t PYF&TGAREr BnHS 16810 thEaflt Aimevagying, 19 GRRARTS er
and stores the data into the.block buffer; transm tt{ing the data, stored
Tt he bl ockABMITLR SERePEEr Fadias arrntiat Thia ARRTHe: 110 Hira retedoss
decoder when _a fra next t(% t he inittra f.rame is de%od dd rinq th% gi Bleo
data being dPghl 80 A PRPOSTRA FIATETRR e B AR ORy ¢ Rty 1y coded by
regi on-where.the .vic{ 0 dat% appears-as an escape- macr o- bl ock whi ch di spl ays
a same vi deouéssergnﬁr g@iqélﬁg IIZFE% oes; said macro-block is in a frame other

a2, TEarw it ! Bid A58k LE AL RBRERESoPRBRNLRER, PO ot

0ESe0. 2, RRARRERY A L BE SRS A A o BB

out of a mul g gedha Fifl 84 GRMPrHISEHN HiRe S Hean P13t Aot Rebs 2202 type-
adaptive coding-section 1003 shown in Fig. 10.

Block buffer 6017 stores the following data: (1) a first frame where the
data of non-time-varying-video such as a still picture or text data appears, or
the data quantized of the region in an intra-frame, the region where the data
of non-time-varying video appears, and (2) the data undergoes an inverse
orthogonal transform and inverse quantization. Other elements are the
same as shown in Fig. 13. -

Input identifier 1007 used in this sixth embodiment utilizes block
buffer 6017 based on the information supplied from coding-controller 1004,
thereby distinguishing the data undergone quantization in the region where
the data of non-time-varying-video such as a still picture or text data appears.

An operation of identifier 1007 is demonstrated. Identifier 1007
performs the following four items. (1) Quantizer 2009 quantizes the region
where the data of non-time-varying-video such as a still picture or text data

appears. Identifler 1007 receives the resultant (quantized) data from

quantizer 2009, and stores 1t into block buffer 6017. (2) Identifier 1007



Jncluding a notion picture, a still picture, text data as well as audio,
-and a scenari o describing a source list, a presentation nethod of the

source as well as characteristics, based on the scenario [ d
.,conprising the steps of: (a) reading the scenario; (b) 883%&35£368£
‘information described in the scenario, cr&ating information of the source
maki ng up a Frane of an output video signal; (c) based on infornmation
described in the scenario, creating a frane conponent by converting a
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the following advantage. In an intra-frame among the frames where the
data of non-time-varying-video such as a still picture or text data appears,
neither an orthogonal transform, quantization, inverse quantization nor
inverse orthogonal transform is practiced, so that a process has been
completed in a shorter time. No difference due to quantization methods
occurs. As a result, picture quality is improved.

A combination of the function of encoder 1005 of this sixth embodiment
with that of the third embodiment can be applied in the following case, t.e. in
frames other than intra frames, the data of non-time-varying-video suc}; as a
still picture or text data appears.

If the function of encoder 1005 of this sixth embodiment is combined
with the function of the encoder of the fourth embodiment, the data stored in
the block-buffer can be displayed free from any changes in video from the first
intra-frame where the data appears. This video can be kept free from any
changes in video even when B or P frame is displayed. Thus the data is not
subject to GOP units, and the picture quality is improved.

If the function of encoder 1005 of this sixth embodiment is combined

with the function of the encoder of the fourth embodiment and that of the



'type of the source is displayed for each frame; (d) based on the
information created in step (c)) coding supplied data of a nultinedia title

for each frame by using at |east one of follow ng three : -
orthogonal transform ng; (d-2) quantizing_ data under gonébtecﬁ‘%o%q(’gﬂ%onal
transform and (d-3) estimating a notion Phsed on the supplied data and the

quanti zed data. 33. The nethod of coding nultimedia informati on as defi ned
in Caim32 wherein in said step (d), each region in the frane where the

e s
i i i 2 i g f h
dor S 1, Yk Pl o MOFE 5l O0F ARG B D0 SN ey

source appeags.in.the_f I §:.code intra-block. 35. The nethod of
codi ng mnul ti‘%@&irgs}l f%lrclbrr%irg:s%dﬁagg lgégllpgé‘éeaﬂﬂn Claim 32 wherein in said step

(d) and in a block included in a region where a 30 Cctober 2002 58
source free fromtine-varying-video appears, coded data of a block in a

frame cor resggg%iﬁgagqtsﬁﬁgﬁ%gﬁé vii ng the first frame where the source has

appeared is a a correspondi ng bl ock of a previous frane.

6. The method of oodlauu ki MR Al QUARLLENAS,ACLLARSI LBy

wherein in said ste guanti zati on FirXx 1s¢c every region

where a sour igs CRIBuAE SELAMAN! BELD dSotlat iAforthitooihed plgoadi ng

mul ti media information as Ined in ere 1n said’'step

based on a”ah%‘féjiss&i‘éggageﬂ tid Qég?gtﬁé‘ir%ﬁﬂsoc%iiﬂ%rﬁ?éﬁéﬂ 6Pero @Hﬁrg%egf;rpﬂlet 0 a

rati o among region ar wher e ecti sources appear, and c ng a

anti zati on: ol tiiZi t tshad i
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mul ti media information as ne aim 32 wherein in said step (d),

storing dat aidegrAheAid&O6@h M8 EiIPHROWCS RRPEAES apPedys rame which has
been coded as a first intra-frane since the source free from

time-varying-vi deqhRagRRRER SChroddinfdead/ilhe st € th daéddanbOwatl g on
where the source appears in an intra-frame anong follow ng frames where the

Sour ﬁgdi isndi $BvaNad endtbdidiat MR0dhe saR@i n@rwBthid MR asédf of MRd ORuth
embodiment. = An operation of this apparatus has the following performance
in addition to the operation described in the fourth embodiment. Among
macro-blocks, if there are two or more than two regions having different data-
types respectively, and also there is a region—in a DCT block unit—where the
data of non-time-varying-video such as a still picture or text data appears, the
information indicating a block-coding-pattern such as coded-block-pa-ttern
(CBP) in MPEG, whereby the information of "no change in the data" is
supplied in every DCT block. This performance is added to the operation in
the fourth embodiment.

In the case of a macro-block shown in Fig. 35, for instance, regions
shown in Fig. 36 exist in the macro-block. In this case, three blocks out of
four DCT blocks are background regions which are still pictures forming a
background. The information of "no change in every frame of these blocks"

can be supplied to the macro block. For example, the information of coding

patterns such as CBP is added to the macro-block. The coding pattern



«Claim34 wherein in said step (d), storing data coded of a region firstly
-as an intra-block - the region where a source free fromtine-varyi ng-vi deo
appears and, copying the stored data onto a a region wh he ce
appears in an intra-frame anong foll owi ngzd ranes where tﬁé8§kﬂ§re&28¢i

di spl ayed. r 59 30 Cctober 2002 40. The nethod of coding nmultinmed a
information as defined in aim35 wherein in said step (d) when data
having a different data-type appears in a nacro-block, and when information
of "no changeadfcades pPnechangetan ahe ctdredbeD Chskeotles makiagchp DEE baédaroudT
and quantization are omtted by inserting information which describes a
codi ng patt eshowrdin Fiheéenet hod of coding multinedia informati on as defined
in Caim32 wherein in said step (d-3) the search area defined is |imted
to a necessary arkssud?.théhlsevertthedbofincaxdi gy derhbnstedical the ad vaitages as
defined in Caim32 wherein in said step (d), (i) when a first frame where
vi deo dat a dbllawst Whilgthehiats of moaatimiesvaapirigividae fis alteplaged in every DCT
macr o- bl ock-included in a region where the video data is displayed in a
coded frane-bleckotleddata aanibet frae fronkchanges enttideaodedtlie daek fxmundnsf 8 he
intra-frame and includes a predictive coded frame and a bi-directional
predi ctive fmahen pinthreids) shiven im Rigr 3%, whenesa hheder hatveenddweadath oftndn-
graphics appear is a frame other than an intra-frame, a nmacro-bl ock

i ncl uded i n tinreeyaonngiamdethehdatd 9édimdetvaryisgdissformedd the pittare rquediturad a
followng frame is coded as an intra-frame, wherein in a region where the
vi deo data coerdime-vansngrdata-ibithukimppe®ds, quantizing the data by using a
quantization matrix for an intra adaptively to the video data, and wherein"
in the predjctivelfdhedunndon péths d@ﬁw@@mﬁ;@mmr@uﬁoder irea¢qozadencequithtthei ng
regi ons other than the regi on where the video data appears by using a
quant i zat i onsergnthxembedimerteiseppmbinedpwitdnthaicebthe zfgurthhém%@dm@nbfthe
coding multipedia information as defined in . 3Q October 2002 60 Caim 32
wherein in sHRBT@Medppicyre qualitymiman-fimesyanyingrdaim ap slisqussed aheye 6an de
still graphics appear is . an intra-franme) in a frame other than g first

i ntraframe iﬁxﬁﬁféegéﬁ éélt&ﬁ‘n todieRA widage phlaipsg ﬁlj the yrthepbedimentq
macro- bl ock included in a frame where the video data is displayed is coded
as an intra block, and(ii) when a first frame where video data of still

gr aphi cs apaﬁge isl a da ther than the intra-frame, the macro-block in

t he region FRAEY 19204 8 s displayed in the frame is coded as the

i ntra-bl ock, wh in i i Wwh t id dat d t
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bi -direction LGLI frame, quantizing regions other than the Fegion
where the vi g%%?ﬁg%ﬁ%lgégrars by using a quantization matrix for

differential notiof ¥&6EOtonstruction of the apparatus in accordance with the eighth
embodiment is the same as that used in the second embodiment and shown in
Fig. 10. Fig. 37 is a block diagram of an inside structure of data-type-
adaptive coding-section 1003 shown in Fig. 10.
Data-type-adflptive-motion-estimator 8014 is controlled by coding
controller 1004 and estimates a motion adaptive to its data-type. Other
elements are the same as shown in Fig. 13.
An operation of estimator 8014 is demonstrated hereinafter. If the

search area for a macro-block is defined as shown in Fig. 38, coding controller



-44. A recording nmedia where data created through one of the nethods of
-coding nultinedia information as defined in Claim29 through Cd aim43.
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with quantlzatlon matrix for a regular motion picture (default quantization
matrix) adaptive to the entire frame.

;e (1-d) If B frame exists between the intra-frame and the P frame
following the intra-frame, an estimation is arranged for B frame so that the
coming P frame after the intra-frame only estimates a macro-block of the
region where text data appears.

This series of performances are repeated during the display of text data,
whereby the regions where text data appears except the intra-frames are
displayed with the data undergone the quantization adaptive to text data.

When the first frame on which text data appears is an intra-frame, the
same performance discussed in (1-c) is practiced. .

(2)-1. In the case that text data appears firstly on B frame, and the next
frame except B frame is P frame:

(2)-1-a. Code the macro-block as an intra-block, the macro-block
includes a region where text-data appears, and the region is in P frame, e.g.
4007 frame, following the second intra-frame (4005) as shown in Fig. 41. For
this purpose, the data is quantized with an intra-purpose quantization matrix
adaptive to text data. In regions other than the above mentioned regions, the
data are quantized by using quantization matrixes (non-intra-quantization-

matrix) for differential motion vector found through the motion estimation.

(2)-1-b. Regarding B frames from the first B frame where text data
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10012M 10%<& () - (%leo e C%OS%O’C & (text éata appears firstly on B frame, and the

next frame except B frame is I frame:
Regarding B frames from this first B frame to next I frame, code the
‘macro-block as an intra-block, the macro-block includes a region where text-
data appears. In this case, a quantization matrix for intra-picture adaptive
to text data is used. Sources other than text data are quantized by using
quantization matrixes (non-intra-quantization-matrix) for differential motion
vector found through the motion estimation.

The data quantized as the intra-block where text data appears are
stored in the block-buffer, and this data can be copied for the next intra-frame,
thereby reducing a volume of calculation.

An entire construction of the apparatus in accordance with the pinth
embodiment is the same as that used in the second embodiment and shown in
Fig. 10. Fig. 42 is a block diagram of an inside structure of data-type-
adaptive coding-section 1003.

Block buffer 6017 stores the following data: (1) the data quantized as an
intra-block in a first frame where text data appears, and (2) the data
undergoes an inverse orthogonal transform and inverse quantization. Other
elements are the same as shown in Fig. 13.

Input identifier 1007 used in this ninth embodiment utilizes block
buffer 6017 based on the information supplied from coding-controller 1004,

thereby utilizing efficiently the data quantized as the intra-block at appearing
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An operation of input identifier 1007 used in the ninth embodiment is
demonstarated. Identifier 1007 practices the following jobs.
(1) Quantizer 2009 quantizes the region where text data appears.
Identifier 1007 receives the resultant (quantized) data from quantizer 2009,
s and stores it into block buffer 6017. (2) Identifier 1007 transmits the data
stored in buffer 6017 to variable-length-encoder 1016 when intra-frames are
displayed, i.e. during the period where text data appears. (3) Identifier 1007
receives the data wundergone an orthogonal transform and inverse
quantization from frame-decoder 1012, and stores the same data into block
buffer 6017. (4) Identifier 1007 transmits the same data stored in buffer
6017 to frame-decoder 1012 when P frame next to the intra-frames is decoded
while text data appears. (5) While sources other than text data are displayed,
the macro-blocks in the region other than the intra-frames and intra-b}ocks
are coded as escape-macro-blocks. ;
As such the ninth embodiment has proved the following advantage:
If MPEG 2 method is taken as an example, a quantization matrix is
changeable only with a frame unit. However, this ninth exemplary
embodiment utilizes quantization matrixes adaptive to respective data-types
within the same fraur_ne, and thereby coding the data. In actual, for text data
section, quantization matrixes adaptive to text data are used. As a result,
picture quality of the region where text data is displayed is improved.
This advantage is not limited to text data, but applicable to non-time-

varying data, for which the quantization matrix adaptive to this data-type 1is
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’background employs an unbalanced matrix where low-frequency-components
are not valued. As such, quantization matrixes adaptive to respective data
types can be employed at quantization, so that e.g. text data is displayed with

clear image of high-frequency-components.

In the exemplary embodiments discussed previously, a process within a
region of a single source has been discussed. However, the region of a single
source can be divided into sections, and respective scenarios are equipped
with relevant information. FEach section can be coded based on respegtive
information and adaptively to data-types of each section.

The data obtained by the apparatus and method is storable in a

recording media.
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(d) a motion picture encoder for coding the frame edited by said

frame editor in accordance with a data type thereof.

2.© The multimedia information coding apparatus as defined in
Claim 1 further comprising:
(e) an audio component memory for storing an audio component
out of the source;
() a frame buffer for storing the frame edited by said .ffpame
editor; -
(g an audio encoder for coding audio stored in said audio
component memory; and
(h) a multiplexer for multiplexing a motion picture and audio
both having been coded.
3. The multimedia information coding apparatus as defined in
Claim 2 wherein said source memory comprising:
a motion picture memory for storing a motion picture source;

a still picture memory for storing a still picture source; and
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a motion picture decoder for decoding a motion picture source
including at least one of a motion picture and audio;

a still picture decoder for decoding a still picture into a frame
component having a same signal format as the video signal to be edited;

a text data decoder for decoding text data into a frame
component having a same signal format as the video signal to be edited; and

a frame component memory for storing the frame component

wherein said frame editor creates one video stream by using the

scenario, the frame component stored in said frame component memory énd a

decoded motion picture source.

6. The multimedia information coding apparatus as defined in
Claim 5 wherein the video signal is edited based on frame-structure-
information describing source information for editing the video signal

responsive to each frame.

7. The multimedia information coding apparatus as defined in

Claim 5 further comprising a scenario analyzer for creating frame-structure-
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8. A multimedia information coding apparatus for coding a
multimedia title adaptively to respective data-type of each source based on
7 5cenario information, said apparatus comprising:
a scenario analyzer for analyzing a scenario; and

a data-type-adaptive-coding section for coding data

of each frame adaptively to own data type based on the

scenario information analyzed.

9. The multimedia information coding apparatus as defined in
Claim 8 wherein said scenario analyzer creates data-type-adaptive-coding-
helper-information including for each frame:
region information describing which region the sQurce
_ appears;
time information describing when the source appears; and
data-type-information describing the data-type of the source
wherein said data-type-adaptive-coding-section includes a data-
type-adaptive-encoder and a data-type-adaptive-coding-controller which

controls the data-type-adaptive-encoder, using the created helper-information.

10. The multimedia information coding apparatus as defined in
Claim 9 wherein said data-type-adaptive-encoder comprising:

(a) an input 1dentifier for identifying a frame data adaptive to
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quantized data quantized by said quantizer;

;e (e) a variable length encoder for coding both the frame data
quantized and the motion-vector-data,
wherein said motion estimating means refers to the coding

format of the frame data identified by said input identifier.

11. The multimedia information coding apparatus as defined in
Claim 10 wherein said quantizer quantizes the frame data based on a process

/
mode determined by the data-type-adaptive-coding-controller.

12. The multimedia information coding apparatus as deﬁr.l'e.zd in
Claim 11 wherein the data-type-adaptive-coding-controller creates
quantization contorlling information having region-oriented quantization-
characteristic-information adaptive to the data-type based on the helper-
information, and determines quantization characteristics utilized by said

quantizer.

13. The multimedia information coding apparatus as defined in
Claim 12 wherein quantization characteristics for a region where a still

picture appears are determined to be the values for a high quality picture.
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/sburce appears is coded as the intra-block.

16. The multimedia information coding apparatus as defined in

Claim 10 wherein said input identifier identifies a coding format of the

supplied frame data to be an intra-frame and a frame other than an intra-
frame , and

wherein when a frame where a source of the supplied data

has appeared is any frame other than the intra-frame, the identifier identifies

a block to be coded as an intra-block for coding a region where the source has

appeared as an intra-block.

17. The multimedia information coding apparatus as defined in
Claim 10 wherein a block of a region where a source of non-time-varying-video
appears is coded by using data of coding a block corresponding to said block of

a frame which has appeared before the frame including said block.

18. The multimedia information coding apparatus as defined in
Claim 10 wherein when data of non-time-varying-video appears in the

supplied data, a macro-block within a display area of a frame other than a
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controller creates quantization-controlling-information having quantization-
matrix-information adaptive to a data-type and for each region, and

wherein said quantizer is controlled based on the

quantization- controlling-information.

20. The multimedia information coding apparatus as defined in

Claim 10 wherein said scenario analyzer allots each data-type to respective

regions according to an area ratio of respective regions where each source
appears, and -

wherein said quantizer quantizes data by changing a

quantization matrix based on the allotment of the data-types.

21. The multimedia information coding apparatus as deﬁned in
Claim 10 wherein for each frame and based on the helper-file, the codmg
controller allots each data-type to respective regions according to an area ratio
of respective regions where each source appears, and the coding controller
creates quantization-controlling-information having quantization-matrix-

information of each frame, and

wherein said quantizer quantizes data based on the

quantization-controlling-information,

22. The multimedia information coding apparatus as defined in

Claim 9 further comprising a buffer for storing coded data of a region where a
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is copied on the intra-frame.

23. The multimedia information coding apparatus as defined in
Claim 10 further comprising a block buffer, and
said motion estimating means further comprising
;e (1) inverse quantizer for inversely quantizing the frame data
undergone quantization;

(ii) inverse orthogonal transformer for providing the frame data
undergone inverse quantization with inverse DCT process, then creating a
non-coded video signal; and

(ii) frame decoder for decoding a frame from the frame data
undergone inverse orthogonal transform,

wherein said input identifier produces the following results:

(a) identifying a coding format of the supplied-frame-data to
be an intra-frame, a bi-directional predictive frame and a predictive ﬁaﬁe;

(b) receiving from said quantizer quantized data obtained by
coding data in the supplied data as a first intra-block, and storing the received
data into said block buffer;

(c) transmitting the data stored in the block buffer to a
variable-length-encqder at an intra-frame while data of non-time-varying-
video including a still picture and text data appears;

(d) receiving from a frame-decoder data undergone inverse
orthogonal transform at said inverse orthogonal transformer and inverse

quantization at said inverse quantizer, and stores the data into the block
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24, The multimedia information coding apparatus as defined in
Claim 10 further comprising a block buffer, and said motion estimating means
further comprising a motion estimating means further comprising
7" (1) an inverse quantizer for inversely quantizing the frame data
undergone quantization;

(ii) an inverse orthogonal transformer for providing the frame data
undergone inverse quantization with inverse DCT process, then creating a
non-coded video signal; and

(i) a frame decoder for decoding a frame from the frame data
undergone inverse orthogonal transform,

wherein said input identifier produces the following results:

(a) identifying a coding format of the supplied-frame-dgjga to
be an intra-frame, a bi-directional predictive frame and a predictive franie;

(b) reading the supplied data and based on a process mode
determined by the coding-controller, when a source has firstly appeared in a
frame other than an intra-frame, identifying a block to be coded as the intra-
block in a region the source appears in the frame;

(c) among the supplied-data, receiving from said quantizer
quantized-data of a region where non-time-varying-data such as a still picture
and text data appears, and storing the received data into the block buffer;

(d) transmitting the data stored in the block buffer to a

variable-length-encoder at an intra-frame while data of non-time-varying-
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quantization at said inverse quantizer, and stores the data into the block
buffer; and
(f) transmitting the data stored in the block buffer and
received from the frame-decoder to the frame decoder when an intra-frame is
decoded during data of non-time-varying-video being displayed.
25. The multimedia information coding apparatus as defined in
Claim 18 wherein when data of different data-types appear in the macro-block,
and in a case of "no change from previous data" information can be inserted in
a unit of DCT; quantization and DCT are eliminated by inserting information

described with a coding pattern.

26. The multimedia information coding apparatus as defined in
Claim 10 wherein said motion estimation means is controlled by the coding-
controller for estimating a motion adaptively to a data-type; and wherein a
search area of motion estimation is defined based on information obtained by

analyzing a scenario with said scenario analyzer.

27. The multimedia information coding apparatus as defined in

Claim 10 wherein said input identifier identifies a coding format of the
supplied-frame-data to be an intra-frame and a frame other than intra-frame;
wherein said data-type-adaptive-encoder produces results as

follows:

(a) in a case that a frame data supplied is video data of one of
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text data and graphics:

(a-1) when a frame where the video data firstly appears is an
intra-frame, a macro-block in a region where the frame data is displayed is

coded as an intra-block;

(a-2) when the frame where the video data firstly appears is
any frame other than an intra-frame, a macro-block in a region where the
frame data is displayed is coded as an intra-block, and a quantization matrix
adaptive to data-type of the video data is used for the coding,

o (b) regions other than the region where the video data appears
are quantized by using a quantization matrix for differential motion vector

obtained through the motion estimation.

28- The multimedia information coding apparatus as defined in
Claim 10 further comprising a block buffer, and said motion estimating means
further comprising comprising a motion estimating means further comprising

(1) an inverse quantizer for inversely quantizing the frame data
undergone quantization; .

(i1) an inverse orthogonal transformer for providing the frame data
undergone inverse quantization with inverse DCT process, then creating a
non-coded video signal; and

(iii) a frame decoder for decoding a frame from the frame data
undergone inverse orthogonal transform,

wherein said input identifier produces results as follows:
(a) identifying a coding format of the supplied-frame-data to be
an intra-frame and a frame other than intra-frame;

(b-1) when a frame where video data one of text data and

graphics out of the supplied data appears firstly is an intra-frame, receiving
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buffer;

(c) transmitting the quantized data stored in the block buffer to
Asaid variable length encoder in coding a frame next to the intra-frame where
the video data appears;

(d) receiving from a frame-decoder data undergone inverse
orthogonal transform at said inverse orthogonal transformer and inverse
quantization at said inverse quantizer, and stores the data into the block
buffer;

(e) transmitting the data stored in the block buffer and received
from the frame-decoder to the frame decoder when a frame next to the intra-
frame is decoded during the video data being displayed; and p

(f) specifying a macro-block within a region—where the video
data appears—as an escape-macro-block which displays a same video as a
previous frame does; said macro-block is in a frame other than a frame where
the video data firstly appears and any block other than intra-frame and
intra-block, and

wherein said quantizer quantizes data based on a process mode

determined by the coding controller.

29. A method of coding multimedia information, the method

coding a video signal edited out of a multimedia title comprising a source



J10% & () -1 10% (& ()-: 10% & ()-yS10% & () -

-&109% & ()-SS ! 109% & () - EFeFFFF$GIE] @

10894.0% & ()-#109% & ()-!10% & ()-10% & ()-M 10% & () - 10% & () - $GGG>H HHHaB;
. _@103:110%& ()-F 30 October 2002
T10% & () -./210% & ()-9-M 10% & () - 3F+109%% ()-1s' LI 10% (& ()-H PI 111111 xnb
C 10s109B& ()- 10( 10(

10(: M 10% & () - 8M 10% & () - Y6L0% & () 510% & () -11J2JIIKAEMDC

10" ! 1098B& ()inelhdHBE s (hotioh 1) a &9VBettre, foxt data as well as audio, and a
s109B& () - 109B& ()- KK4L} LLL ABnbC 107 $2109B& ( ()-"10%& ()-f,

1098B& () - S&QL é&aﬁ&d@%cnﬁ%%%&o@ce Hst! &Qn@% h%mmmm well
10y/ 1 109B& () ~o T 100B& () - 110088 () y) 100B& () - 100B& () - 3% 00@a ()2 NNJ O

OO P+P, PAE: /55108 ra &3@s%cd 08B&d(0rr the scenario, said method compnsmg the stcla:p
L9109 () - Y71 10%&B&' ()-5: | 1088 () - s3L00&K ()-y1' 10%B& () -, P- POPePUPPPBQXY

./ 10Bf! 10% & ()- S! 108§ fedding 10%6&rarics! ~ 10% & ()- @10% & ()-10% & () -
1OBBQ\IQQQ?RQ?dE/ 10Bf

@O0% & ()- 10% & () - y\BPWakell) of T ikifchM S0 ) dezdfiYed’ Ht%%&a& QReaphg| TTT
dE:/ 10Bfl 1110% & ()--10% & ()-+ 104 & ()-' & 10% & () -

%4.0% & () - 3!'ih@ndation SHERALIcY YNNG £¥md 6f ad Ohgput v1deo si
10% & () 09: 10 & () BT @004 & () - SarTots & (<51 doch ety v TRAAEYNG 108

@ 10% & ()-,'!'10% & ((ty Based on information described in the scenario, creating a
S10% & ()-,10% & ()- 10% & ()-L!t 10% & () - VW VWV Xx XXaBYNC

10ByY10% &' (fraye! cb¥gofemk-by cont@Mihga(sburdelitd nesidial F¥miat;) - 9- 10% & () -
XX+YvYYYZdBYNC

S (d) editing one frame out of the frame component by referring to
the information created in step (b); and
(e) creating one video signal out of a frame comprising the frame

edited in step (d).

30. The method of coding multimedia information as defined in
Claim 29 wherein in step (c), the sources have been converted into frame
components comprising signals in a same format as the video signal to be

edited.

31. The method of coding multimedia information as defined in
Claim 29 wherein the information created in step (b) includes frame-
structure-information describing information about a source to be edited in
each frame; and

wherein 1xn step (d), editing a frame based on the frame-structure-

information.

32. A method of coding multimedia information, the method

. coding each source adaptively to respective data-types based on scenario
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(¢) based on the information obtained in step (b), creating
information including the data-type of the source, region and time the data-
type of the source is displayed for each frame;

(d) based on the information created in step (c), coding
rsupplied data of a multimedia title for each frame by using at least one of
following three steps:

(d-1) orthogonal transforming;
(d-2) quantizing data under gone the orthogonal transform;

and

(d-3) estimating a motion based on the supplied data and the

quantized data.

33. The method of coding multimedia information as deﬁqg;i in

Claim 32 wherein in said step (d), each region in the frame where the source

appears is coded adaptively to a data-type of a first frame where the source
has appeared.

34. The method of coding multimedia information as defined in

Claim 32 wherein when a first frame where the source has appeared is a

frame different from,an intra-frame, a region where the source appears in the

frame is coded as an intra-block.

35. The method of coding multimedia information as defined in

Claim 32 wherein in said step (d) and in a block included in a region where a
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region where a source appears before quantizing the data.

5 37. The method of coding multimedia information as defined in
Claim 32 where in said step (d-2) based on analyzed scenario information,
allotting data-types according to a ratio among region areas where respective

sources appear, and changing a quantization matrix before quantizing the

data.

38. The method of coding multimedia information as defined in
Claim 32 wherein in said step (d), storing data coded of a region where a
source appears in a frame which has been coded as a first intra-frame since
the source free from time-varying-video has appeared, and copying the stored
data onto a region where the source appears in an intra-frame among

following frames where the source is displayed.

39. The method of coding multimedia information as defined in
Claim 34 wherein in said step (d), storing data coded of a region firstly as an
intra-block —the region where a source free from time-varying-video appears
—and, copying the stored data onto a a region where the source appears in an

intra-frame among following frames where the source is displayed.
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Claim 32 wherein in said step (d-3) the search area defined is limited to a

snecessary area.

42. The method of coding multimedia information as defined in
Claim 32 wherein in said step (d), (i) when a first frame where video data of a
still graphics appear is an intra-frame, a macro-block—included in a region
where the video data is displayed in a coded frame —is coded as an intra-block,
where the coded frame follows the intra-frame and includes a predictive coded
frame and a bi-directional predictive frame, and (ii) when a first frame where
video data of still graphics appear is a frame other than an intra-frame, a
macro-block included in a region where the video data is displayed in the
frame and a following frame is coded as an intra-frame,
wherein in a region where the video data coded as the intra-block
appears, quantizing the data by using a quantization matrix for an intra
adaptively to the video data, and
wherein in the predictive frame and the bi-directional predictive
frame, quantizing regions other than the region where the video data appears

by using a quantization matrix for differential motion vector.

43. The method of coding multimedia information as defined in
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Claim 32 wherein in said step (d), (i) when a first frame where video data of a
still graphics appear is an intra-frame, in a frame other than a first intra-
frame in due course of coding order following the intra-frame, a macro-block
included in a frame where the video data is displayed is coded as an intra-
block, and (ii) when a first frame where video data of still graphics appear is a
frame other than the intra-frame, the macro-block in the region where the
video data is displayed in the frame is coded as the intra-block,
wherein in a region where the video data coded as the intra-block
sappears, quantizing the data by using a quantization matrix for an intra-
picture adaptively to the video data,
wherein inserting escape information which indicates displaying a
same video as a previous frame into a block other than the block coded as the
intra-block of the region where the video data appears, and
wherein in the predictive frame and the bi-directional predictive
frame, quantizing regions other than the region where the video data appears
by using a quantization matrix for differential motion vector.
LA
44. A recording media where data created through one of the

methods of coding multimedia information as defined in Claim 29 through

Claim 43.



