(err) "1 MAGE DATA TRANSFER METHOD AND APPARATUS THEREFORM' The present

i Aivention relates to a i nage data transfer nethod, i.e., coding,
transmtting and decodi ng net hod of fodi Mg i nage digital data whi ch net hod
is 5 efficient, cost effective and capable of transferring rapidly moving

i mages clearly wthout a |oss of recordi-ng-time and |nagz qua“hg
Conventional transfer methods of noving i mage data ares ol oﬂ are used
with the i mage coding 10 transmi ssion systens di scl osed in JP-A-62-164391
and | EEE, Trans. on Cp 3, March 1984, pp. 225
to 232. Fig. 2 is ab ata transfer system

according to the above conv =c1nuques . In the figure,
referengé nuneral 20 design §%§$Q%§2§F -t ransfer unit (nDV|ng I mage

coding unit), 22 anliH%J yégg ts ghtl %brage,%%gqayeétgﬁ?gé F g%ge dat a,

25 a frane nenDry whose pac oms S | rage | east

f 0
(r)rg(ramr;?ngQ 4 co e%@nﬁl)sgfgcbﬁ :ihg rcwefrpggtdg%&aaﬁgdggggapagamunt
control si gRahe dqeéfrm&uiﬁéé% algiﬁﬁﬁesféﬁé vﬁxiél?%é‘%ﬁ??oﬂgmd' um 21

an i mage data reproduction unit ng 1 mage decodi ng uni 2 coded

data, 33 ap#ilcSlerdd, BIBE YefféctiveTBAE CRGUBIY of rerahsfdprifgoe data,
(ery) 1 36 a frame: nenDry, 37 a DDA convertér, and 38 an out put

rapidly moving images clearly without a loss of recording

time and image quality.
Conventional Eransfer methods of moving image
data are known which are used with the iﬁage coding
10 transmission systems disclosed in JP-A-62-164391 and
IEEE, Trans. on Communications, Vol. COM-32, No. 3,
March 1984, pp. 225 to 232.
Fig. 2 is_a block diagram showing the image data
transfer system according to the above conventional
S 15 technigques. 1In the figure, reference numeral 20 designates
an image data transfer unit (moving image coding unit),
22 an input video signal, 23 an A/D converter, 24 image
‘data, 25 a frame memory whose capacity allows storage of
image data of at least one frame, 26 an image coding
20 circuit, 27 coded data, 28 a buffer memory, 29 a coded
data amount control circuit, and 30 a.cpded data amount
control signal. Reference numeral 31 represents a
transmission medium, 21 an image data reproduction unit
(moving image decoding unit), 32 coded data, 33 a buffer

25 memory, 34 an image decoding éircuit, 35 image data,



video signal. Fig. 3 is a graph showi ng an exanple of a change with time
of the ampbunt of coded data (hereinafter call ed coded data anount)
generated by the inage coding 5 circei2 26 showmn in Fig. 2. GEneraIIy,

t he coded data amount becones snmall as the frame correlation becones | arge,
and | argel as36 he £aamer memoryys 39mal ID/A rapezatenn ahdt B8 apsbeampsitown in
Fig. 2, the input video signal 22 is transforned into digital inmage 10
data 24 by twided Dsignadrt eFig3 3Sndsf ragraph eshtawbngeaneeaaylplh?)bﬁecond
and stored in the frane menory 25. The image data 24 stored in the frame
nmenory 25 archange ceith tdmpi gf &he emownt. @ﬁrqa@d%r} dataj thgredpaifigr
circuit 26 to be stored_in the buffer nenory The 15 coded data 27

st or ed- |ntrﬁ§¥%ﬁ¢e¢°ﬁﬁﬁnﬂ?t28a@P@“ﬁéaGQﬂﬂr%¢%@éPYoﬁhﬁt imagpe€@ddng e. g. ,

he transhn sﬁq‘%@ﬂ%dégﬁééé”af Ei o dm cerniathye Ehe; ReaHoBREA deo
e tran ‘cante eo

| 22 ch de Q d by the
mege. codi nguRTEG: peoipe SHAL 6, HRSFand O RheldsIOR EREERED L "¢ g
d shown in H g, G%pécaﬁﬁn§%¥get%§ %ﬂ%ﬁqaﬂﬁkﬁ:QQQ eéoshglgqaller than the

dat a transfer per one tTrame erm ne y the data

transm ssi on speed of e $ 5 u nl | S @as the ..
tco %%Q%lo% ofﬂﬁ?%;%yﬁﬁgg %%%%n iR %HH 93S&hél O

data transfer capacity per rane 1s d whic
appr oxi mat el yngee K P5bS) sighB1592N id %&%@:sﬁ&ﬁn&&dfﬁtéaaig‘.ﬂ’thm dﬂﬁtﬁé data

inserted therein are sometinmes used for (err) 1 synchronous data
transni sgd onades \eenbyheneNAge ddn¥erter 23 one frame after another
every l/30-seéond;-aﬁd stored in the frame memory 25.
The image daﬁa 24 stored in the frame memory 25 are
subjected to high.efficiency-coding'by-the;image-codiﬁg
circuit 26 to be stored in-the.bufferrmemotyrze."The_
15 coded data 27 storednin the buffer memory 28 are read out.
fherefrom at a speed of, e.g., 1 M bits per second-

(hereinafter represented by 1 Mbps) and outputted to the

transmission medium 31. If the content of image in the - -l

input video signal 22 changes slowly, the coded data
20 amount 40 generéted by the image coding circuit 26 is .
small, such as.in the case of frames a, b, ¢ and d shown
in Fig. 3. Namely, the coded data.amount,40 is smaller
than the data transfer capacity 4l.or:é pe:;oné_frame
determined by ;he data transmission_spged'of the trans-
25 mission medium 31 (in this case, thegdata:transfer
.capacity per frame is 1 Mbps x 1/30. second which is
~approximately 32 K bits). In;such-a_case,”the coded data

with dummy data inserted therein are sometimes_used.for



transfer unit 20 and the inage data reproduction unit 21. On the other .
hand, if the content of image in the input video signal 22 changes rapidly,
or the scene represented 5 by the ippyt_video signal 22 changes, the coded
data anmount 40 generated by 'the inmage coding circuif 26 may exceed the data
t r ansf erl capanchyoddusr datpetranemfission hetiweesn i the himageedatae and f
franesg§homn in Fig. 3. In such a case, in view of an increase of data
amount 1 n Horansfebubhdt F0nend 2Be dmagenwlahe repr¢ductioénavnitks2ds! et ed
by means of the coded data amount control circuit 29, or coding paraneters
are changed®n cthigcothrghanddatif thepcondient reff eimagehinsthe thputase of h
~and i franmes, The coded data anmount 40 is thus forcibly nade small. 15

A const ant WdeotsieBals3Roghapges Kapisdon Pedherseeret FaRsAsSateR
mediumin the prior art techniqyes, .sq _that frame del eti gn_and/ or coding
par amet e} cll’iéng‘ée hé’é‘PBEeH:Lé?Qd \ SPallagizdF?‘arﬁﬂﬁ%g 'g?ﬁg%%‘??ﬂ grber to
forcibly reduce the coded dat 0 ,amount. Therefore, inmage.quality of

novi ng i nag%FEm&ﬁ‘{: hg?aﬁfeﬂefﬁgﬁae%gefgﬁei SRS %Qé*%‘l"%/’fc’b‘bgi ﬂg Ra¥r obl em
associ ated w knfQr ion, tr f l.mRge, 4 € -_tjon. rder to
solve the a o‘\t'/%e%r%ﬁ?gﬁit’&?‘t t%ﬁﬁ%& "Zggrg)%c‘):lnls@sgetlr%dg ‘{ %tug ?Jﬁe,&ggt gl:Qm%,

transm ssig e : NSFE &SI Q% ' éﬁw%ﬁh. hg ver

aogordi ng t%u'?tﬁeggoﬁéen ?oﬁ%i%gi ?r’g‘ge%' gglt af%ﬁ#% met od'}:'ﬂtlf:llé a\(g?é transfer

speed is fieds@knaaCOASEANin ¥1u% o0 an8increads df da€R HMBLAR! iAN |ine
is used as the transm ssion :

10 the buffer memory 28, a frame such as g frame is deleted

by means of the coded data amount control circuit 29, or
coding parameters are changed to use a higher data
we compression rate, such as in the case of h and i frames.
The coded data amount 40 is thus forcibly made small.
15 A constant data transmission speed has been
used for the transmission medium in the prior art

techniques, so that frame deletion and/or coding

kg ' parameter change has been used for rapidly moving
images in order to forcibly reduce the coded data
20 amount. Therefore, image quality 6f moving images with
rapid change deteriorates eﬁtremely, posing a problem
associated with information transfer and image reproduc-
tion.
TR . In order to solve the above problem, it can be
e 25 considered that the data transmission speed of the.
transmission medium be made high. However, according to
the conventional image data transfer method, the data

transfer speed is fixed at a constant value, so that



medium an excessive rise in communication cost occurs. Aso, if a
package- based nedi um such.as CDO- 5 ROM (conpact Disc Read Only Menory) i s
used as the transm ssion nedium the total inmage recording tinme is

consi derably reduced. . Each of theg poses another issue to be solved. It
hag been desired therefore to realize an inmage 10 data transfer  :nethod
which caif sokbeemuniieatdloy e piobi emasaad Iﬁm\eramadlsyumwmg i mages .o
have the same quality as that of gently nbving inmages, with.less reduction
of total merigans econ diergcessbyeandiset higostommfind Cavdwess cokx - The
present i nvention therefore provides an inmage data transfer nethod

conpri si IRFEIURS st ebser : 1fr anprekageybasadmadismesushgasl GDrt o i mage data

throu? i n and quantization; coding sajd_ -image data -according to
&‘ﬁ}é WPF}SGF q’ﬁﬁj’e %%ﬁ‘?n&nﬂfé{t H‘?ﬁi“ql&’bef‘@r é{%‘%oﬂﬁdt@@t a; storing

d coded dat i } d t sai d .,coded. data
fS?i)m fge aaf'gs"%a?lstr‘lﬁlgﬂd“elg ‘?fg'((::l?’inﬁl i urgesif?d’ro' e(%dw %ﬁﬂn tld'[ﬁ &S according
to a precgjq_‘se{ c %eCOd'é}ﬂi r’rgtfhoghe&,o ocgegerate g]%coded dat a;

cing sai dydeco

and reprodu &q dat a 0 an out put €0 si gnal
issue to be solved.:

It has been desired thefefofe'fo-réélizé an image - N\
10 data trahsfér method which can ISOIQe the above
problems and allow rapldly mov1ng 1mages to havehﬁhe
same quality as that of gently mov1ng 1mages with
less reductlon of total 1mage recordlng time, and with
cost effectiveness. | |
15 The present inVenfibn.théréfore proéides an image
data'transfer.method comprising the steps of:
transforming an input video éighal into image
data through'sampiing-and.Quantizétioh;
coding said imége d&ta -éécbfding to - a
20 predetermined imageJCOdihg method to generate coded
data; | |
sforing said coded data inté a data ca'frying
medium;
-retrieving said coded data from the data carrying
25 medium;
decoding said = coded data”'é¢c6rdin§ to a
predetermined image decoding method to 'genératé"
.decoded data:; and

reproducing said decoded data into an output



wherein a data transfer speed is selected such that an anount of coded data
génerated by coding said 5 i nage data over a predetermned time duration
beconmes equal to or smaller than an anount of transferable data which is
capabl e of being stored into:.and retrieved fronisaig: data carrying nedi um
over said predetermned tinme duration; 10 data transfer speed

i nf or mati on on sai d sel ected data tradsfer speed is stored into said data
carryfﬁb medi um al ong with said coded data; and the data transfer speed at
the time of V#8ePi 8BR§Isai d coded data from said data carrying mediumis 15

rom oai d data CAPPIEAD Mochtie FRCPRERS ctReeh: Lonmakih Ahe irBsent

et on 2L gL RYE SR ol RGeS L A SRR S LROPEASRT0 20

and a daga %&léﬁ]éf 851&:5”%3’&&&05 %%@ﬁéftg&ﬁii%dsEﬂiqné:m%ﬁégc&ngét a

carrying medi um sai nmage coding unit conprising; an A/D converter for
converting sghdli MY to¥i daRi1derSi igh anbi Srdedtet BeSHPUhSEerdle L
quantization'into image data; an image coding circuit for transformng said ™
i mage dat adatat owhtgeHedisdat@paBLe0r8f NbeiRg asPbLeet efntHedahdnge coding . &
met hod and transmtting -6- said coded data to said data transfer unit:

and retrieved from said data carrying medium over said

predetermined time duration;

10 data transfer speed information on said selected
data transfer speed is stored into said data carrying
medium along with said coded data; and

the data transfer speed at the time of retrieving
said coded data from said data carrying medium is

15 controlled according to said data transfer speed.

, information retrieved from said data carrying médium. i
To carry out this method, the present invention
also provides an image data transfer apparatus
comprising an image coding unit for transforming . an

20 input video signél into coded data and a data transfer
unit for transferring said coded data to a data
carrying medium,

said image coding unit comprising:;
an A/D converter for converting said input video

25 signal subjected to sampling and quantization into

image data;
an image coding circuit for transforming: said
image data into cbded data according to a

predetermined image coding method and transmitting



a data transfer speed calculation circuit for selecting a data transfer
speed of said coded data; 5. wherein a data transfer speed is selected :
at said data transfer speed calculation circuit such that an anmount of
coded data generated by said inagQ_QPang circuit over a predeterm ned tine
durati on becones equal to or smaller than an anount of transferable 10

data by Sghdqlabaclf ddLlcd UdidiLts | Erba0pO-CuRi chebRg stored 1nto)
and retrieved. tTrom sald data carrying nedi umover sai'd predeterm ne

time duration; gangh¢at %ﬁarr@}'ﬁzers?aéad ddfUTREion enreuid sebected 15
data transfer speed is transmited to said data transfer unit along

Wi th sai dsepdedtidat a datepiraiisfaintspésansfesaid eagdddaazacarryi ng

medi um The present invention also provides an inmage data reproduction
appar afus for wherein hedatbhtdaokfelresplepgr éseaseleatedt abnsgddprising a
data reproducing unit for reproducing coded data froma data carrying

medi um afdtan tinsagfar =pred) aaleulatipnscdmowy ta sugeotRagnaN from sai d

reproduced coded data; _said inmage. decoding unit conprising; 25 . an

i rage decB®BPHPtCIAfc FPIPRr daéBo@NETReF B Fadst AMA9FisHPELRE  from sai d
data reproducing .unit accor ing to a predete&ningg_i e.decodi ng net hod;
a DI A conSEFPELY RVehnPerPFRetarBiPRtgd it a PR R ¢°9FARG si gnal ; and,-
(errQ gqual'to'br smalief than' an amOunt-df'trénsferable' o/

10 déta by said data transfer uﬁit Whiéhfié'capable'of
being stored into and’ retrievéd.ffIOm'ﬂ$éid data
carrying medium over said predéterhinéd”tiMe.durétion;
and |

data transfer speed idformation”éﬁ said selected

15 data transfer speed 1is transmfttédf7t03 said 'datéﬂ
transfer unit alpng-with-said'coaed¥déta to control.
data transfer to said data Carryiﬁg ﬁﬁédiﬁ#r -

The presenf-inVention also prOVidésfan imagé.data
reproduction apparatus for use in.the method of the

20 present invention comprising a data reproducing unit
for reproducing coded data from a data carrying
medium, and an-imége decoding unit for restoring a
video signal from said reproduced cbded data;

said image decéding unit combrising;

25 an image decoding circuit for decoding said coded
data transmitted from said data reprbduciﬁg"unit
according to a predetermined image decoding method;

a D/A converter for converting said image data

into said videod signal; and



a data transfer speed extraction circuit for extracting a data transfer
i 13 . . . . . . - .
speed - information transmtted fromsaid data reproducing unit along with
5 said coded data and generating a data transfer control signal; wherein
said data transfer control 'signal is twansmtted to.said data reproducing
unit to control retrieval of coded data from said ‘data carrying medi um at

the data transfep spepgd ‘ﬁteﬁ{é‘?é}edsﬁée al nggéggclgﬁterﬁi‘féx‘ii{;%&d

informati on. Thereforé, pretferred enbodi nen resent invention nmay

provi de an bipggcddhg 1 ansighcdet hadylieh, gégiséé% ansfegdilige s dyege  data

including both gently and rapidly noving I ma an prevent quality 15

det eri orati gPansfifi tted@Birehysai@Vddita rdp@sffeing hhit Ssigyi@k!y no
reduction of total inmage recording tine,” and mnt% hi gh effici ency and cost

ef fecti v@nesaidTbedpaedets and yéndrating & @u e wiesmEidedditgirat er
detail by way of exanples with reference to 20 the acconpanyi ng draw ngs,
wherei n: Figighals awherelindsagtadashoniragsfel kcontadiodigridl afs an | mage
data transfer unit (noving i mge coding/recording unit) according to the
i mage dat a transmitted: vod ssfid Miata ossprodwedngi unit2%o contdely. 2 is a
bl ock di agram showi ng a conventional image data transfer system Fig. 3 is
a graph shot®kfigHadxafpreded datmfam iseihdatalsararinamadiun
coaventional i eégata transfer method; Fig. 4 is a graph show ng an
exanpl e of 3tC£E%J ata transfer speed determined by said data
10 transfer speed information.
Therefore, preferred embodiments of the present.
invention may provide an image data transfer method
which, in transferring image data including both
gently and rapidly moving images, can prevent quality
15 deterioration of rapidly moving images, with
substantially no reduction of total image recording
time, and with high efficiency and cdst effectiveness.
\ The present invention will noﬁ be described in
greater detail by way of examples with reference to
20 the accompanying drawings, wherein:
Fig. 1 is a block diagram showing a first
embodiment of an image data transfer unit (moving
image coding/recording unit) according to the image
data trénsfer method of the present invention;
25 Fig. 2 is a block diagram showing a conventional
image data transfer sysfem: |
Fig. 3 is a graph showing an example of a change"
in coded data émdunt in a conventional image'data

transfer method;



in coded data anmount in the inmage data transfer unit of the first _
enbodi ment shown in Fig. 1, and the correspond- ing change of data transfer =
capacity,- 5 Fig. 5 is a blogk diagramof an inage data
reproduction unit (nmoving inmage decoding/reproducing unit) used in

conbi natjjon with the ipmge gafg gr@pgi,ﬁr sﬁawtm@f a&h%,{aﬂ&ﬁ 96@051 Qﬁﬁe%t .

the present invention shown in Figl 1] I's a Sc

di agram shownngoded Jdei taheuvt ﬂnCEhB%A/gsctalts YRl 08 Alin PR S £
disks; Fig. 7 is a schematic'di agram showi ng the data format of a CD-ROM

Fig. 8is a thec € idisageaBedimeny shewaond #3g. errqowaerﬁhé)fcéf@esﬁaﬁa-data
transfer unit (.noving inmage coding/recording unit) according to the inage
dat a transf dngnmehlaoeyeofod Riatpa eseahsfereotpagithi;g.- 9 is a bl ock di agram of
an image data reproductlon uni-t (noving i mage. decodi ng/ reproduci-ng unit) 20
used in Bonbi nation wiktigt He isreyecbliack diagram ofnian dmade datand 5

embodi ment of the present. invention shown in_ Fig. -8, Fig: 10 illustrates an .
enbodi nent FEPFOdaCcHidranyiil Gpeeingoimage demeding/oeniadngeing (anitihown ~
in 25 Fig. 8 according to-the inage data_ transfer method of the, present _
invention; PE§I in qomRinakian i EE?néWPQGfd&ﬁ@tﬁé@ﬂﬁﬁ%?t# fef speed .-
control sche dfﬁ%%ﬂﬁére unlt Ehomn in -~ %. 8 acgcordipg to the .
i mage dat a the, S rﬂen of the present 1nve ion shown in : \/
Fig. 1; _
10 Fig. 6 is a schematic'diagran:shoning the
' structure of a CD-ROM which is.one'tfpe of optical disks;
Fig. 7 is a'schematic'diagram showing the data
format of a CD—ROM,_ i L
Flg. 8 1s a block dlagram show1ng a second
15 embodiment of the 1mage data transfer unit (mov1ng image
codlng/recordlng unlt) accordlng to the image data
transfer method of the present 1nvention, - S

Fig. 9 is: a block dlagram of an image data
reproductlon unlt (mov1ng lmage decodlng/reproduclng unlt)
20 wused in comblnatlon with the 1mage data transfer unit of -
the second embodlment of the present invention shown in
rig. 8, | _ o
Fig. 10 iliustrates_an embodlment of a.data
transfer speed.control scheme.used w1th the unit shown in
25 Fig. 8 according'to_the image data transfer method of the.
present.invention; ” L ._. _
Fig..ll illustrates an'embodiment ofdanother data

transfer speed control scheme used with the unit shown in



t he present invention; Fig; 12 illustrates an enbodi ment of a further data

transfer speed control scheme used with the unit 5 shown i.n Fig. 8

according to the inmage data transfer method of the present invention; Fig.
13 is a block diagram showing a third enbodi nent of an imge data transfer
unit (mivi Fgg.mBaceotdingetor theg image) dateortiransferthethodgesfdat a 10
transtgr met hod of the present invention; Fig. 14 is a bl ock diagram of an
i mage “dat a theprpaesgnbninventionyi ng i mage decodi ng/ reproduci ng unit) used
in conmbination with the inmage data unit of the .third enbodi nent of the
present invention shoginl®i jllustragesriap enbodimenthefinai fudithgram
showi ng an exanple of a change in coded data anount in the noving inmage
codi ng uni dadfa ttransfex speedi aontrol skbemesgediwlthitthe; undg 20
Fig. 16 is a schematic diagran1shgmﬁn%9a flow of coded data in the noving
i mge cddi fpaym tinfFigie 8hacgordipg fenther impoerdatat trapsferon. The
enbodi nrents of the present invention wll 25 be described in detail with
ref erence MEHHRA R HPRANDFRAGEREaINNGEtiON (err) 1 (1st Enbodi nent]
Fig. 1 is a block diagram show n first, .enbodi nent of an ijymge data
transfer unit (anindg+$agi3cbﬂiggﬁ@@&&réﬂﬁ@ﬁﬂﬂigi
di:? 'n embodiment of an image data transfer unit (moving image
coding/recording unit) according to the image data

10 transfer method of the present invention;

Fig. 14 is.a block diagram of an image data

reproduction unit (moving image decoding/reproducing
~unit) used in combination. with the image data unit of the
third embodiment of the present invention shown in Fig.
15 13;

Fig. 15 is a schematic diagram showing an
example of a change in coded data amount in the moving
image coding unit of the third embodiment of the present
invention; and

20 Fig. 16 is a schematic diagram showing a flow of
coded data in the moving image coding unit of the third

embodiment of the present invention.

The embodiments of the present invention will
25 be described in detail with reference to the accompanying

drawings.
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5 an optical disc according to the imge data transfer nethod of the

present invention. In Fig..1l, reference nuneral 1 represents a noving * :
i mge coding unit, and reference numeral 4§ represents an optical disc
manufactur- ing unit. Reference nuneral 3 represents a noving image 10

source sugh as. arf&t Mpb8demen¥JR Or the like,. 4 a nmoving imge signal, 5
an A/D converter, 6 inmage data, 7 a frame nenory whose capacity correspggds

to at least n frames, 8pgg.iIBge GOB®LEKCIdiEgFam IsKeNeRydat 8ir4@ a data
transfer speed calculation circuit, 11 data transfer 15 'speed information,
and 12 a buf febo@iment oRehAr enagen dariznltriah s £ aueit S (RoWBAbcimage

appar atus which reads coded data at constant speed-and form ng an ori gi nal
optical di sccddimg/pecgrdthgophiedl foirscoding aidssecording data in

manuf acturing an optical disc fromthe original 20 optical disc, and 15 an
optical dissc.arFigpticak digcaptcerdingy tan theaninagefdata htngesfiercoded '
data amount generated in the image coding circuit 8 shown in Fig. 1, and

Fig. 5is a meﬁw@-iegrhhe-opraﬁenﬁagevw%dqrépro_%njc.l?‘im lLini refevenseg i nage
decodi ng/ 25 reproducing unit) for reproducjng data _from an optical disc
formed by tm?qmﬁﬁﬁld%IﬁePFﬁﬁgFﬁﬁ'énmpﬁﬂﬂﬁmimﬁgqﬁiﬂdﬂﬂg'#@%Errﬁﬁé to Fig.

4, reference numeral 45 represents a coded data anpunt geperated by the .
‘mage (err) TOLETERRR BUBPFR( ¢ BCPEEFNBh QP A J 559 ARy LaREIET
data transfer, capacities_tp be changed.in n franmes unit. Referring to Fig.

5, reference Mietittso e ?ﬁ?ﬂﬁ?sngwe|§%:éﬂr?ﬁﬁﬁﬁ?%ﬁﬁoﬂd%?ﬁﬁnﬂnFP?951 a

movi ng iﬁﬁge§%§§5gr§hch as a film.player,ﬂVTR.or'thejlike,-4ra moving
| image signal, 5.an-A/D-éonverter, Glimage data, 7 a frame
memory whose capacity correspendshto at ieast n frames,
8 an image;coding“circuif,.9.co&éd:deﬁa, 10 a data
transfer"speedwcalculationqcirCuit,all data transfer
15 speed information, and 12 a buffer memory. Reference
numeral 13 represents a mastering appapetus“which reads “
coded data at constant speed .and forming an original
optical disc, 14 an originel optical disc, 15 a press
machine for manufacturing an optical disc from the o;iginal
20 optical disc, and 15 an optical disc. .
Fig. 4 is a graph shoWinq.ap_example of a change
of coded data amount generated ip'the image coding circuit
8 shown in Fig. 1, and Fig. 5 is a block diagram of an
image data ?eproduction unit (movihg image decoding/
25 reproducing unit). for reproducing datagfxom an optical
disc.formed by the image data transfer unit shown in
Fig. 1. Referring to Fig. 4, reference ﬁumeral-45_

represents .a coded data amount generated by the image



5 unit, 52 an optical disc on which coded noving i mages have been recorded,
53'a setvo control circuit for control of a notor and an optical pickup
device, 54 a notor for rotating an optiqgal disc, 55 a notor rotation
control signal, 56 an opt.ical “pi ckup device, 57 a 10:preanplifier for

anplifyinRg ' lci+O £ hg, 0ORhiCE fgﬂ€$(kﬁ§é¥% 8 dat a  pPrOGRSSI Ng
circui t or%rozi.plr du%il;ir:]g d{z.itg,' ggar g%rft%lduce code &a%a%éﬁoéza?)g&t (rignsfer
speed i NT O Rt Dhr fils feP UbABECTRIREY thOheS (AP id 4P SMnEd gﬂfﬂf‘é‘?
novi ng i mages, 62 an i nmage decoding 15 circuit for decodi ng coded- inages,

63 decoded RGP, t&F gl T ShErERERRhcS ud¥ L) Vs LEscARE BR an
out put video signal. The operation of the inmage transfer unit shown in Fig.

1 will be degaidex. disc codbpgaasdngeapidi NGl nagesy Ay oimide AB¥bAEngTRYE
source 3 into an optical disc, first noving inmage signals 4 for n franes
are transfonect | 82 amagetilahd Giky e whikhc @oded esovwingnimagesed in the
frame nenory 7. The image data 6 for n franes in the frane nenory 7 are
coded by t hdavendeendregordedyi 638a 2ervoe aattaral arisfeuitspbed cal cul ati on
circuit-10. calculates an average data ampunt of the coded data 9 to output
it as the dsantyahsdtragpetdri andr amt optrichl fpakup device; hB4dat a
transfer speed calculation circuit 10 determ nes 12 1 (err) such that
i t \becomes: MAFQRerfor (¥@¥3ating an optical disc, 55 a motor rotation
control signal, 56 an optical pickup device, 57 a |
10 preamplifier for amplifying a signal from the optical
pickup device, 58 a data processing circuit for
reprbducing data, 59 reproduced coded data, 60 data
A transfer speed information, 61 a buffer memory for storage
S of reproduced coded moving images, 62 an image decoding
15 circuit for decoding coded-' images, 63 decoded image.data,
64 a frame memory, 65 a D/A converter, and 66 an output
video signal.
The operation of the image transfer unit shown in
Fig. 1 will be described. In coding and recording images
20 of the moving image source 3 into an optical dise, first
moving image signals 4 for n frames are transformed into
image data 6 by the A/D converter 5, and stored -in the
frame memory 7. The image data 6 for n frames in the
frame memory 7 are coded by the image coding circuit 8.
= 25 The data transfer speed calculation circuit 10. calculates
an average data amount of the coded data 9 to output it

as the data transfer speed information 1ll. Specific¢ally,

the data transfer speed calculation circuit 10 determines



'n x 1/ 30 where V(t) is a calculated data transfer speed, and (i) is a
coded data anount for each franme. For exanple, as shown in Fig. 4, V(t9
takes a value: for i = (err) V(t) = (bps) for i = (n+l) " 2n V(t) =
(err) for i = (err) V(t) = (err) 5Y2The data transfer speed information 11

as well ;as _the coded data 9 aye stored in the buffer nmenory 12. . The stored
data aré e(Yit{)‘Sd sl"}ﬁ%b 'g?'la%p{'ﬁa:é?cﬁfngé‘for mat by the mastering apparat us’é-%S
16

to be recorded in an original_optical disc.14.fromwhich an optical di

is formed 10 by the s, maghj 15. The.qperation of the inmage data
reproducti on unit.shaﬁkgfnzFl lbgg%ﬁll J%@ﬁ’be.descrhbed:-jData stored in
the optical disc 52 are read=wth—tHe—optical pickup device 56, anplified
and wavef orm shaped by the. .18 Xplednpl0i fier 57.. The data are then.

denodul ated by the data processing circuit 58 and thereafter, subjected to
data error correction process_in_accordance.with a predeterm ned procedure.
The reprod¥deFeddt Gtlaris | calgulatededatar dganafexn mpestiecerdt B(8) and
data transfer spe%gﬁin-ornation 60, I n accordance wi_th:the data transfer

speed i nf orvfaf &P 3R by TPRe Sa5Ha SFAREessifiRF example, as

shown in'Fig. 4,-V(t) takes a vélue;

. for i = l.N n 3
V(t)_é a (bpg)_.
for i = (n+l) ~ 2n o
V(t) = 8 (bps)
for i = (2n+l) ~ 3n.
V(t) = T (bps)
5 The data transfer speed iﬁforméﬁion 11 as well as the
coded data 9 are stored”iﬁ the bﬁfféx memory 12. The
stored data are.édited into an o?tical disc forﬁat"by the ~L;

'.mastering apparatus:13'to be rec8faeaLin an.briginal
.6§tical disc 14 from which an 6étiéal aisc 16 is formed
10 b§ the.pfess machine 15. | o
- “::Thé o§érétion éf'thé”imagé'dété reproduction
unit shown in Fig. 5 will fhén be described. Data
"stored in the opticéludisc552faré téé& with"the'opficél
pickup device 56, émplified and Wévéférm;shaped'by the
15 preamplifier 57. The data are then demodulated by the
data procéssin§'dircui£ 58'énd théréafter,"subﬁeéted}to
data error correC£ioﬂ.brdcesS'iﬁ:a¢C6faancé'with'a

predetermined procedure. The reproduced data are



circuit 58, the servo control circuit 53 outputs the notor 5 rotation
control . signal 55 for control of the notor 54. In this case, a servo
operation is perforned so as to make fiBe data transfer speed outputted from
the pre- anplifier 57 constant. Specifically, a constant line velocity

(CLV) rof at&PafQBEAOCLnits RAd Wdtsh Ta€s 59 ARaoHEERN tirag siaha dgaasf er

speed ggternined by the data transfer speed information 60. For exanple, as
descri bed pigfogmakion! 60 .datkh tdcisidincopewiithakhe dataoftrddiismespeeds a,

(err) and y (bps). The coded data 59 of noving i mage reproduced by the data
processi ng speedi infdraratitn BErsspraoduded bbyf ehemdetay prbossrs iisg oded
into the i mage data 63 by the i mage decoding circuit 62 to be witten in
the frame neipcyi€458ThehermprvintcoiSral eciequiht 53| bytpedss fuhenmdieotr ane
menmory in accordance with the designated scan scheme, and transformed into
t he out put Potatdon ciogrtatolotkignahdsdy foxorentrel of ihe metan t%d.
therefrom Assuming that the maxi num data transfer speed is y (bps), then
t he capaci tInothiBech§tie@ MAHNY TREeFrRbiPRs1§uUPPEEPERE] BO@AS tQ t akes a
value of y x n x 1/30 (bit). However, in practice, it is _necessary 25 to
have some JBRKEi $RS dRddofransiey (SPeed cOnEPutret §KoBr tRIBL] of the
optical disc 52.i.n responding to a change_of the data transfer. speed.
A bough t HETBBEAEE B CRA S os SHERE LeRbiTn A FPRREARINLING he val ue
of 14 1 _n.may be ¢ ged jin Jinverseproportion with the data. transfer
Specd to: rEBHPRLERe CATICHG AN EREFTE “henbry bt 8 e
10 obtain the data transfer speed determined by the data

transfer speed information 60. For example, as described

previously, the data transfer speed takes one of three

speeds a, B and y (bps). The coded data 59 of moving

image reproduced by the data processing circuit 58 are
15 stored in the buffer memory 61 and decoded into the image

data 63 by the image decoding-circuit 62 to be written

in the frame memory 64. The image data 63 are sequentially

read from the frame memory in accordancelwith the

designated scan scheme, and ‘transformed into the output
20 video signal 66 by the D/A converter 65 and outputted

therefrom. Assuming that the maximum data transfer speed

is v (bps), then the capacity of the buffer memory_sl

becomes sufficient if only it takes a value of

Yy xnx 1/30 (bit). However, in practice, it is necessary
25 to have some additional memory capacity in consideration

-of a delay of the optical disc 52 in responding to a

change of the data transfer speed. Although the embodi-

ment processes image data in n frames unit, the value of



In the above enbodiment, the data transfer 5 speed has been changed by

controlling the rotation speed of an optical disc. An optical.disc .
reproduci ng unit having a fixed datgfiransfer speed can be used.. For .
exanpl e, using a commonly enpl oyed ROM reproducing unit, it is possible-

t ke %he,d X ) acdesd. ¢ , Lvabendls d.abl.8. 1 hy h a
0 7oK Wiefy, e sldaances dossaupropeniipn ysalle gl s o,

devi sed datz tr

in detail
an. audio CD, not digital audio data but conputer 15 data. The struc

of an opticgh.disc is shown in .Fig. 6. - An-optical dise is nade-of. a
circular disc having a dianeter of 12 cmand thickness 1.2 nmwi th one
spiral track 70 of abat th&kraboversmbbadiment, ©hed datad adkandfdiere are
recorded pits of width 0.4 mcron and 20 length 0.9 to 3.3 micron (which

| engt h véri epewid hase dwatecchiaiged By | eantroliing Tthes arttat iddn tdmwesl anet er
46 mm a programarea 72 follows fromdianeter 50 rmto .116 mm and

a' | ead- out efean7®pijical diswmt erAn 20phicabi disel ragpdicslutsitrey: amdi wonput er
data are recorded in the 25 programarea 72. A TOC (Table O Contents)

i ndi cati ng he¥ingr ectfdmedidatre Wanefersspeed: eaor ded uedhe Baad- in
area. The format _of data recorded in a CD-ROM_disc is 151 shown in

Fig. 7.

made of

~ An exanple of such net

bekaWs A ClRgAdd res ¥ ddubd BReOBhpGRY t4 TE HHE I ££&r haho£f

ThEXAPRLAUMUFANG 1% GATMAMY PBPROYPANEDZRY HeRFOAUSInE case of L -

an audio Dyndt, SN bosdknid Mo maRe SPREMaala" Fankddy dited "2 80

10

15

20

25

equivalently’Variable through.a-déViSed da£a transfer -
. scheme. An example of such method ﬁill,be described.in
detail below. - -
A'CD-ROM-records in an .optical disc similar to
that of an. audio CD, not digital audio data but computer
data. The structure of an optical disc is shown in:
-Fig. 6. An optical diSC'is-made.ofja~circu1ar disc .
having a diameter of 12 cm and thickness 1.2 mm with one
spiral track 70”of:abqut 5 km formed thereon. Oon the
track 70 there are recorded pits of width 0.4 micron and
length 0.9 to.3;3'micron (which length varies with
recorded datéi.-_A-iéad-in area 71 starts at the diameter
46 mm, a program area 72 follows from diameter 50 mm to
116 mm, and a'lead—oﬁt area 73 up to diameter 120 mm.
Digital audio. data and computer data;are-recorded in the
program area 72. A TOC (Table Of Contents) indicating
the directory of the whole disc is recorded at the lead-
in area.

.The format of data recorded in a CD-ROM disc is



588 bits in total includes a frame sync data 81, sub-code 5 82 (attribute
information freely usable) digital data 83 of 24 bytes, and an error
correction code ECC 84 according to double coded Reed Sol onon Code. Franes
80 of about 26 millions are:assigned oA5the track .7Q- of the disc. Data are
not sequentially recorded in the disc but.are 10 . ‘ngperl interl eaved over

a fairly | @hpweghnFigd 7 ecoFhedmindma, data, TRs WibFob® ®he error
correcti on ablllt%%for burst errors to be caused ﬁ§$ects 0é?sta|ns on

t he ?ISC IFrame Qseimilar kQqtbecsases af 3an A d?@l WBudPo data

re recor ddihdn bhel fr ke BBoWn PnEIgned O & S FTS 80 a6 Such

aud dat d.

ggnégguitiaﬁ@)% S HBnkOERLFARRISHER =, Fi5ug e %ﬁif ﬁe%.taﬁ dat a
4 o] d On

sector gd€%P¥§SB§th§§%@ag F%’ggﬁfhsf ync r%ﬂlfg% %ﬁggu§§g§29§4 by 2

header dat 7 reg e o t
32 bit mc%ﬁ by 808} PARATRAP orol R é%%’%%&f‘?n‘*’%é?%@@gﬁ?eg?‘éé‘é‘%e?

. region 90" fQ4 cié'ﬁyié éé&é&skaad @@ioal&?@:da@e e ¥ e § 08 0 €6£i @Boaede ECC 91
according to doubl e coded. Reed Sol onon Code. A conputer recognizes as if

cogput er dag@ Bl DPioRskBrar askagede drsaiengtadk y70nef thébdisalter
anot her as shown in Fig.. 7(e) An enhanced error correction is applied to
audi 0 CDs dvapd e¥reunby dequenhdﬂlljIrédurdeselmfthe disc but are
: ld properly . interleaved over a fairly long region and
recorded therein in order to improve the error corfection
ability for burst errors to be caused by defects or stains
on the disc. In the case of an audio CD, 16 bit, 2 channel
o digital audio data totaling in amount 24 bytes and
15 sampled from audio signal at 44.1 KHz are recorded  ih one
frame 80. In the case of a CD-ROM, instead of such audio
data, computer data are recorded.
" One sector 85 of the CD-ROM is constructed of,

" as shown in Fig. 7(c), 2352 bytes of 98 frame digital data
20 83. The 2048 byte computer data are recorded and blocked
therein. One sector 85 includes 12 byte sync data 86
for synchrohization purpose, 4 byte header data 87 for
addréss/mode'information, 2048 byte computer data 83,

a 32 bit CRC, 4 byte errér detection code EDC 89, an 8
25 byte reserve& region 90'for'future'expansioh, and a'276
‘byte error correction code ECC 91 according to double

coded Reed Solomon Code. A computer recognizéS'asTif

computer data 88 of 2 kB are recorded sequentially one

——



CD-ROVs which are directed to use by corrputers data 5 integrity is

I nproved through a further enhanced error correction. The data transfef ot
speed of a CD-ROMis 1.2 Mps, i.e., kB/ sec, allow ng conmputer data of
about. 540 MB to be recorded. [2nd Errbo' [ ment] 10 Fig. 8is a

bl ock diag \\ a tante sfr nit (noving inmage . .

codlng/?ec%?gh%ggﬁﬁkﬁégl recaﬁglﬁg n%@lng |iages into a: CD-RCN[ and Fig

9 is a block di agram}ﬁh%ﬂ%@éﬁ'QPESrdébérE‘éFE&BﬁU‘ifs' Uppilida (LBVI NG | mdge
g

decodi ng/ reproducing unit) for reproducing 15 noving es -from a. CD- ROM

Referring Gussb o ik - &vi&iﬂf%éséﬂ%éﬁ' 100 AR QY o NOVINg i mage
coding unit, 111 a CD- manuf acturing unit, and 112'a CO-ROM In the

movi ng i rrage-muslnsng:rumu afd) dieéetedCeoNuBRl dly tohpiRidresedstan i nput
vi deo signal, 102 an A/D converter, 20 103 inmge data, 104 a frame menory

havi ng snemltegmm:yf mmm&m&tyhrdﬂ@haa Evergherodnh@nied Wixor 06 coded
data, 107 data transfer speed infornmation, 108 a data nultiplexer, 109 a

buf f er nenvey¥restdohll Fhimtdata amansfepespeedf ofmat ICD+RPMeirsatl on.

circuit. Referring next to 25 Fig. 9, reference nuneral 120 represents a
movi ng i mefbPdecddieng JHQ kBisee, GEl Fewingndompa terciaraviofe mheliti ng

unit. In the noving image 'decoding unit 120, reference nunmeral 123 -
r epr esent s5400MBa toe pg esiorded. coded data, - 17 125 data transfer speed/
i nformati on, 13 data transfer control circuit, 127 a buffer menory, 128 -
an i mage deco ?Hg Embagimently | nage. data, 130 a frame menory

10 Fig. 8 is a block dlagram showing an image data
transfer unit (moving image coding[recording_unit) for
recording moving images into aZCDvgon,_and Fig. 9 is a.
blockediagram showing an image data teproduction_unit
(moving image decoding/reproducing;pnit)-for reproducing

15 moving images from a.CD-ROM.-_Refenﬁingefirst to Fig. 8,
reference-numeral_loo,representsza moving image coding .
unit, 111 a CD-ROM manufacturing unit, and 112 a CD-ROM.
In the moving image coding unit.ioo,_refexence numeral
101 represents an input video signal, 102 an A/D converter, -

20 103 image data} 104 a . frame memoxry having-one or more .-
frame capacity, 105 .an image-coding_cirguit, 106 coded
data, 107 data transfer speed information, 108 a data

multiplexer, 109 a buffer memory, and 110 a data transfer

o speed information generation circuit. Referring next to

25 Fig. 9, reference numeral 120 represents a moving image
decoding unit, 121 a;CD-ROM; and 122 a CD-ROM reproducing
unit. In the moving image decoding;unit 120, reference

numeral 123 represents a data separator; 124 coded- data,



havi ng one or nore frame capacity, 131 a D/A converter, 5 and 132 an out put
vi deo signal. The operation of the inmage data transfer unit shown in Fig. 8
will be first described. A video signal q@utputted froma tel evision, video
recorder or the like is separated fromthe NTSC compgsite video signal into

Gitor 25;2°?.532?Fait%.vf%rd%ﬁsf%?Q%éé%éiiﬁﬁsﬁ#gv@ﬁ%@gc?Féln%”?afé 'éf%f’é%%L ed at
The color S SRR PRatEnch S b REdsr R e A 20k, A S° 103 ana

bi1's pr oces SSRGSy Ead Phadh RERHC IR e e Hidhaply "

bits processe s udually a anount

of imge dahaviddy Rele RiXGhols Brihé £8ba82tD,C2ERORCH/A (Uilders Dits.

The frame nenory 104 has a capacity capabl e of,20'stor|ng | mage data of

plural fsamasasqIhain tdifepligi adedNBigndata 103 are sequentially stored
therein up to a predeterm ned nunber of frames. Al'though the nunber of

necessary franes depensife pdi@tivmeodf thadinggeedaed, trfamyEdntgizérane
coding is enployed for exanple, inmge 25 data of two franes at a m ni num
beconmes necehsamy inllFeg te8)evilbl abd 0B8issbr ddscribled.f r aner idewraiduill ar e 73
subjected to high efficiency coding by the image coding circuit 105 to
gengrat e thoudpudtedatfroed viiehevision, tédeo regowdeacyr tha thikeh there
are known various inage coding. methods, if for exanple a notion conpensated
i nt er - f r ane 1o Gepgradisth Exan cthe HNBC cemppsisgsyiifee sdgnal into
10 three components video signals (e.g., luminance signal Y,
color difference signals R-Y and B-Y). The input.video
signals 101 are sampled at a predetermined sampling
o frequency (e.g., frequency four times as high as the
= color subcarrier frequency 3.58 MHz) by the A/D converter
15 102 and sequentially converted into the digital imagé
data 103. Since the number of bits processed at the A/D
converter 102 is usually 8 bit, the data amount of image iy
data 103 per pixel is 8 bit for each component,-totalind
'~ 24 bits. .The frame memory 104 has a capacity capable of
20 storing image data of plural frames so that the digital
image data 103 are seqﬁentially stored thereéin up to a
predétermined number of frames.  Although the number of
i necessary frames depends on the type of coding method,
= : if an inter-frame cbding is employed for example, image
25 data of two frames at a minimum becomes necessary. The
image data 103 stored in the frame memory 104 are

subjected to high efficiency coding by the image coding

circuit 105 to generate the coded data 106 with less



conpress i mage data.about 1/100 in average. Nanely, .the 5 imge data 103
having 24 bits per pixel can be conpressed to coded data havi ng about 0.2
bit. per. pixel.. However., dependi nggupon the ratio of noving inmge
regions, the degree of rapid notion, fineness and cl earness of the inmage
pat ter rl, . ansddii@ahcie,  Abehdagh there satorkiaimovafiousr imageonsi derably,
so that the data anount of the coded data 106 changes wi'th each frane. -
Convent i oredding amethodsd - i€t o  lkexanpden ayenetiddhycanpphsdtied contr ol 1 hg
t he ambunt of the coded data 106 generated by the inmage coding circuit 105,
15 wher ebintéex-Eoamagepdingemetbods dsclempieey¢d, attoidapoesibile tdee anount
of coded data 106 stored in the buffer nmenory 109. The devised nmethod ains
at mai nt ai¢PRRreRe HRagRt datat pboydddd 104 4in raverages f eNameAdrny thed as
constant as possible,_and making the average value of data 20 anount

gener at2d HAFRLatant 03¢ haring R4 bdth BFE RI¥RL CRR RS ePMpressesdt 3

CD-ROM (o ' |1y, since di d .decodi ni whi ch I : -
communi catfOrFIPFR SRER BAETRG SREUEACH & AL (RE* SRERRL haVBONSYR Hevel oped, F
such a devi sed %gthod of EﬁntrokLingvghe coded.datg anount by 25 changi ng

t he comluéﬁﬁﬁ%. Per PR s 25 ER S G@NEFaMAY M pt RS FoREOBP: Wh this

G SR AR L VR B R 7

any tine necessary, independen AT or mat r on” anmount - 19

o e g @ b GO Peabn e 18I A AbnB AL K LER Y ot 1Y
qual i tpyp |6hﬁdé§VéEn$ﬂaépably,_so that the daﬁa_amount of the coded
 data 106'change$ with each frame. |
Conventionally, a devised method has been
generally adopted in controlling the amount of.the coded
data 106 generated by the image_chipg.circuit 105,
15 whereby theacoding;parameters are ghanged in-accordgnce
with the amount of coded data~1061sto£ed in the bufﬁer -
memory 109. The devised method'gimsfat maintaininé the
amount of the coded data in the buffer memory 109 és LJ .
constant as possible, and making the average value of data
20 amount generated during a unit time:¢oincidélwiﬁh.the data
transfer speed of a CD-ROM. Conﬁéptionally, sincezcoding
and decoding units which employ.a.coﬁmunication line with
a constant data transfer speed hgve been developed, such
a devised method of controlling tpe“cQQed-data'amount by
25 changing_the.coding:parameters ha§ been.gener§lly
adopted. However, with:thisimethodtuthe data_amount_is
controlled by changing the coding_paramete:s at any time

when neceésary,;independently from the information amount



according to the present enbodi nent, adopted is a nethod 5 wherein the data
transfer -speed i nformation generating circuit 110 is. provi ded for
generating the data transfer speed infoY%mati on 107 in accordance with the
amount of the coded data 106:stored in the buffer menory 109, to

accor di ngl y gioidritenbeofladn ihpattes image,l rgum it bthé eéodngmerioy 109
to thedgp<ROM manufacturing unit 111. Wth this nmethod, it becones

possi bl € t o vafilew egidetlyegetiuabthy fhimes tEgFuletHndgihheoysidairia®l Of
coding error, and record noving i mages for a | ong-period. The nmethod w |
be | ater deshkwtidribratiopaofianl ambge fhality. In vhewcoflethdata 106
outputted fromthe inmage coding circuit 105 are nultiplexed with the data
transfer spestordingate othd(Oprbygenkeembbdiment pladeptedrisi & hé&hodnd
stored in the buffer nenory 109. The stored data are sequentially read out
f r om t he Souwhereiothye 1dgtantirangfeyuspeede dnfonmat T RIBheEatiagt uri ng
unit 111 while controlling the data transfer speed. A CD-ROMis not such a
medi um i n wifligeuisterkl ¢ ohs rpeey §dadt foxagenenatang Heherdmtn kuansderuri ng
unit 11l is used to forman original disc and press it into a CD-ROM 112.
25 SP%@(t%“??P@“%‘ﬁb?atlgﬁ &P PREOFARGCRI LD @ damountyofini t

h in Fi 9wll_be d L bed. | d ' he CD- ROM di 121

FepCoduced SF eREdRatR  E05 RERPFER JauRiy KT 48 ABemoRR el Plaq hut data -
d 0 ' 1h d.d 124 dd f

" or mat 1 on SEEST IR dePatEahoRhBonaTs XN i et cERPRn LR Bl R EeT

transf eq SPgethd:af O 68 £9 125 pt REu b RuEL¥ i ing unit 111. with

this method, it becomes.possible to improve the image

quality while suppressing the variation of coding error,
= and record moving images for a long.period. The method

SRR ~ will be later described more particularly.

15 ' "ihe'coded'data 106 outputted from the image-
codinélcircuit 105 are multiplexed with the data transfer
speed information 107 by the data multiplexer circuit 108,
and stored in the buffer memory 109. The stored data are
sequentially read out from the buffer memory 109 and.

20 outputted to the CD-ROM manufacturing unit 111 while

- controlling the data transfer speed. A CD-ROM is not such
a medium in which users can record data easily that the

e CD-ROM manufacturing unit 111 is used to ' form an original:

o | disc and press it into a CD-ROM 112.

25 Next, the oﬁeration of the image data reproduc-
ing unit shown in Figqg. 9 will be described. Image data in
the CD-ROM disc 121 are reproduced and read by the CD-ROM

reproducing unit 122. - The read-out data are separated



control circuit 126 controls the data-transfer speed'to 5 the CD ROM
reproducing unit 122. -This control scheme will be described later in.* -
detail. The coded data 124 are tenpor2®ily' stored in the buffer nenory
127. The anmount of the coded data 124 to be stored in the buffer nmenory 127

o eol L gtk IR A | dati 198 ThRACAURS HRutlaldL Mpedd ?ﬁfﬁﬁméggﬁﬁer |
menory 1271aie gy ikl AR déhLribsri 199¢ daha abeddiaddie @metﬂécod'

circuit 128. Thé decoded inage data 129 are stored Iin the frame nenory 130
and transf aprRd drinkfdie’ PebdoiNFoeRationah 2532 vhe Hatd herdiPrepnverter

131 to be displayed on a or the Iike. The descrlptlon w Il now be
directed teohh&oaommrﬂuﬁ@heme ©bnteblst thesbaraspaethdfam speedoybng | mage’
coding unit 100 to the CD-ROM manufacturing unit 111 20 shown in Fig. 8,

and to ShethenCDeiROM hespraducting anibsl2R.sp@hd sf contdel Geiehe will

reproducing unit 122 to the-noving i mage decoding unit 120 shown in Fig.-9. -

The cont r obesdieseridfedidiater ainfdetapbed Thel codeddadss I2dairén det ai |
wherein the data transfer speed takes two steps: of 25 a maxi mum dat a e
transfer sHeBPOXAFid !1cﬁ/?ié?r%fhtibptﬂaﬂsb'éff§§e@§m°ﬂeHﬁr-mﬂhklwmt at the -

CD- ROM dat a transfer eed of g éerr) Fig. 10 ilJustrates a first ..
exanpl e of °Eh&hgaced o - gata ]l:?‘?an’é?e]? sP @Heéoﬁf‘r Gpesch‘r‘ég-rﬁﬁl’éé“mifoned

p
D oaPegt o i TSR o T B W RS 000
| 10 transfer speed control is belng -performed. ‘The coded data’
124 read-out frcmwthe buffersmemory 127 are transformed
into the image data 129 by the image decoding circuit 128.
The decoded image data 129 are stored in the frame memory
130'and-transfo¥med into the analog video signal 132 by.
15 the A/D converter 131 to be displayéd on a CRT or the
like.
The'deécription-will”nbwibe directed to the
control-scheme-df data transferuspeed'from.the_moving
image coding unit 100 to the CD-ROM manufacturing unit-111
20 shown in Fié. 8;-and to the control scheme of data transfer
speed from the CD-RQM'reproduciﬁg:unit 122 to the moving
image decoding unit 120 shown in Fig. 9. The: control -
scheme of data transfer speed will.ﬁow-be described in
detail wherein the data transfer speed- takes two steps: of
25 a=maximum-data.transfer"speed'and-a'lower data transfer
speed, the fqrmer-being set at the CD-ROM data transfer
speed of 1.2 Mbps (i.e., 150 kB/sec):

Fig. 10 ‘illustrates a first example  of .the data



CD-RONl Fig. 10(b) shows how data are transferred fromb5 the noving i nage
coding'unit 100 to the CD- ROV manufactusq ing unit 111, Fig. 10(c) shows
the data transfer speed, Fig. 10(d) shoms t he amount of the coded data 106
generated by the image coding circuit 105, and Fig. 10(e) shows the anount
of the dodettaim%ﬁOﬁpeedredntnoﬂ.hech&nﬂeufafsermemmiyedmltliheespéed: dat a
amount, 152 of the noving image subjected to high efficiency coding varies
gr eat IV as thovire | pedopd epbdilimeRter eFdge, 1Q (3 shewssar geguedert ofl t he
data anmount 153 within the buffer menory by changing 15 the data transfer
speed. Spxodeddata WAF| segardedr seguentdalddalep dbr@ bk¥askcPdr 2140 is
performed at the maxi mum data transfer speed, the data anDunt 153 W thin

t he buffer GRTROY, | Bigr s10kRA FH@WFOWQW daka are ckrapafesyed: TXPMe A shown

in Fig. 10(e). Thep, coded dat .at 20 tors 141 t 14 are transferred
by chang? ngt#® ‘E“Pl\é“i‘%v\%i“aﬂﬁt 3° &ﬁsf‘é‘rlts ReM, pAgufRCE st a
transfer, the data _a nt 153 e s_higher, than the
upper |imtt ?%r%gﬁBIgP¥SSFég t s%ﬁ@ﬁbf d%%% é¥%§§§e5t gg@?ﬁr 150

are transfe‘%lri fér‘dgt {ﬁ %s”%ﬁemé g% aotfrq;ri_; Lodl (Sega@gaws In order to

al | ow dat a | ower ata rans spee Sectors 141, 143,

145 122 2%&&)&1%& ég gﬂsgﬁgﬁgstaeg%&%? ?l?é%% £r| ng t ri og (;épgm

t' e’ A éﬂlléws Bthé‘CSﬁIBth%?f thaectba@ar daad a.dé aaééfédsmﬁe@h@ ndi cat ed

by a broken Ine 1n Fig
10 buffer memory 109.

The_coded-data amount 152 of the moving image
subjected to high efficiency coding varies greatly as
shown in Fig. 10(d). Therefore, it is necessary to control
the data amount 153 .within the buffer memory by changing

15 the data transfer speed.. .Specifically, while data ..
transfer of coded data at sector 140 is performed at the
maximum data transfer speed, the data amount 153 within

- the buffer memory lowers than the lower limit threshold
154 at time A shown in Fig. 10(e). Then, coded data at

20 sectors 141 to 149 are transferred by changing to the
lower data transfer speed at time A. During this data
transfer, the data amount 153 within the buffer memory
goes higher than the upper limit threshold 155 at time
B. - Therefore, coded data at sector 150 are transferred

25 at the maximum data transfer speed again. In order to

| allow data transfer at the lower data transfer speed,
sectors 141, 143, 145,.147 and 149 are skipped whereas

‘sectors 142, 144, 146 and 148 are read, as shown in



maxi mum data transfer speed can be realized equivalently. 5

Duri ng ski pping sectors, data transfer kg not perforned, or alternatively
data transfer is perforned with the trafiSferred data neglected. Data other
t han coded data may be stored in sectors to be skipped so that the nenory

capaci ty rarrfipsef 1 6¢h)vahi 10i(b)Z@hrily the periodFEfemliihlel #st+ates a
secaond exanpl e of the datd transfer speed control schene as neanoned Wbth

respect to t#e €866n8.enhedbiFaingllyi,0-thel(Iwelhovgata SegHABER Oy d
data, Fig. 11(b) shows how t he coded data are transferred, Fig. 11(c) shows

the coded da(indibeated Bpdalbrbken 1Llife rﬂumﬁglfmﬂda)ahaMEuhheMth|n t he
buf fer menory. The data anpunt 168 within the' buffer nmenory is controlled
by changi ng maweimianadatansiansferuspeead azrorbamoealizedaeghirgd enftliyhe
coded data anount 167. SpeC|f|caIIy, during the period fromtine A when the
data 20 d&mwunt 168 wi t Bininge skippdngnsentorsnedata tvansfeirnis noteshol d -
169 to tine B when it goes higher than an upper limt threshold 170, data .
transfer of pojekermeda ar 3d&eenatiyelyo dpem itransfernds Berfpamedier data
transfer speed. In order to allow data transfer at_the |ower data 25 i

transfer spébkth qehe trapsferrsd 9@6@0F§9ﬂﬁFtﬁﬁﬁl QEBaaﬂﬂh$€4th§npaused
and ?B?E?rd%cf@é"%%%%e%?%d B Pt %%dtsfél-ﬁ{q‘?%sf Btg‘iae%o%?agfea EF SN
s?gs\gr than %h%trh%gs{:ﬁ?:‘r?g fe‘ggi'tt a%%lpg te{jﬁéc ""r gf'?}ﬁaaéghgvallégtcl);
10 Fig. 11 illustrates a_second'example-of-the data-
transfer speed control échéme-as mentioned with respect
to -the second embodiment. Fig. ll({a) shows a sequence
of coded data, Fig. 11l (b) shows”hdw;thé coded data are
kS transferred, Fig. 1ll{c) shows the=co&edfdatasamount, and
15 Fig. ll(e) shows éhe-data-amOunﬁéwithin.the buffer’memory;
The data amount 168 within the buffer memory
is controlled by changing the.dataﬁt#anSfer amount in
accordance with-a'change of the coded data amount 167.
Specifically, during the period from time A when the data .
20 amount 168 within the buffer memory lowers a lower limit -
thresheold 169 to time B when it goes higher-than-an-ubper
limit threshold'l70, data transfer of coded data at
e sectors 161 to 164'is'performed at the-lowef data transfer
1y speed. ' In order to allow data transfer at the lower data
25 transfer speed, data transfer at sectors 161, 162, 163
and 164 is paused for proper duration at the start and end
thereof, as shown: in Figs.-ll(a)-and.lo(b) during: the

period from time A to time B. Accordingly, the lower:data




| nst.ead of two.steps of data transfer speeds, 5 a larger nunber of steps

may be’ readily used by adjusting the_pg se duration. Instead of using a

pause for each sector, a pause nay be ed every plural sectors. Fig. 12
illustrates a third exanple of the data transfer speed control schene as
nentiongd wrdhgRepasied® (indibatedchydacbruokereriine Fig. Fig(alldedys a
sequence of coded data, Fig. 12(b) shows how the coded.data are
transferredldwey tidmc)tlsbomaximamddatat tasgisfesspeedFcgn be( dpadticesl

t he- coded data anmount, and Fig. 12(e) shows the data amobunt within the

buffer nmeneguiviEdently. = The data transfer speed is changed-in

accordance with a change of the coded data anpbunt 187 shown in Fig. 12(d)

to accordingly controinsteadaef &weusterss afi (data tHeansfesr SREFFSy shown

in Fig. 12(e). Specifical- Ly, during the period fromtipe A_when the data
anount 20 Pedawger rrupeeh PEFtARFOMRY Mfereadibnaised by afdustdng 189

to tine B when it goes higher t han ana%ggﬁé_linit thresholg 190, data

transfer ofth®RANIAAIERELLR: or INBERAD, O3 PTG R (BFNER 4P%t FESower data =
transfer speed. In order to_allow data transf at the_L r data 25

transfer sR&ECLs IRINSENNRY gL PHES eé’rﬁfylﬂe{)"}r%r?ﬁﬁ ? *period from i

T % W A0 Gediilpi 8 BE! RARC t hat

time Ato time B. datg.trangf
onl y at sectors at 1égl%hdfi8§i}§%5%%forned. eek 1's performed to

2t opes " AR oS CcRE B T AR o AL R )
line iqQofl Go -td CddcSh@VBhbodiment. Fig. 12(a) shows a sequence of
coded data, Fig. 12(b) shows how the coded data are
transferred, Fig. 12(c) shows the data transfer speed,
.Fig. 12(d) shows the.coded data amount, .and Fig..l2(e)
shows the data amount within the buffer memory.
15 | " The data transfer speed is changed in accordance
with a change of the coded data amount 187 shown in
Fig. 12(d) to. accordingly control the_data amount 188
A - within the buffer memory shown in Fig. 12(e). Specifical-
ly, during the period from time A when the data.amount
20 188 within the buffer memory lowers a lower limit
- threshold 189 to time B when it goes higher than an upper
limit threshold 190, data transfer of coded data at

sectors 181 to 184 is performed at the lower data transfer

P speed. 1In order to allow ‘data transfer at the lower data

25 transfer speed, as shown in Figs. 12(a) and 12(b) during
the period from time A to time B, data transfer at
sectors 181 and 183 is skipped and that only at sectors

at 182 and 184 is performed. :Next, a seek is performed to



t han the maxi num data transfer Speed can. be.realized 5 equivalently.
Instead of using a ratio 1 of the nunber of skipped sectors to the numbér:
of sectors for data. transfer, a rati 02K may be used by repeating a seek N
times to return fromthe end sector to the start sector. 10

Three exanpifite Ok adgifats readshas RS FONIiMdgSCALER Hevacbeors
described in detdil " with reference to Figs. 10 to 12. In the foregoing-

descrip- tigevidwsIPnskobped. codedotdinglansiiens Towed aaeabeeane@wcfed
in accordance with the data amount in the 15 buffer nmenory of the noving

i mage codi ngpesd t (ifilicatédwbyer, beoklenc dimelinvayidpe rR1d)§t edotierough

ot her. nethods. For exanple, the data anount-within-the buffer nenory of

t he nDV|ngtﬂuagdﬂueandxngumndataZ@raaaﬁamlananﬂtmamohdu:eaimzbdcontroI in
accordance with the conmparison 20 result between the estimted data anount
and a predegrivabenthyeshol d value. Further, such control may be.

conducted in accordance with not the data anDunt in. the buffer nenory, but '

the coded data.anpuntIRfteag PhaysidgdPnFadiiieuttofotlze Fme@%aﬁﬁle the
frame nenory 104. 25 of the noving ipage cod| unlt é % i s-arranged to
have a camﬂﬁ%@P?ﬁ seeEaREsto Fhgg u@@@% c8akd and the totm

coded dat a annun i s.cal cul at d to ontrol e data transfer gegd
ornatlon

1. - transfer . rahig Nomay, 8 edy VAR T ENSY L PP TT
107 along\¥1r1tggocggggrgakao thgeegg'@ggéggzt Thendakgabtapgheh Sreed

mforrratmn’f%
10 B Three examples of the data transfer speed

control scheme have-beeﬁ'described in detail with

reference to Figs. 10 to 12. In the foregoing descrip-
- tion, the control of coded data transfer speed has been

conducted ih.accordance with the data amount in the.

15 buffer memory of the moving image coding unit 100._ﬁ¥
However, such control may be conducted through other.
methods. TFor example, the data amount within the buffer
memory of the moving image decoding unit 120 is estimated g
to conduct such control in accordance with the comparison

20 result between the estimated data amount aﬁd-a-'

| predetermined. threshold value. Eﬁrthér; such control_may_
be conducted in accordance'with'nOt-the data amount in.
‘the buffer memory, but the codea.data amount in the image

coding circuit 105. ~For ekample, the frame memory 104.

5

25 of the moving image coding unit 100 is arranged to have
a capacity of n frames. Image data 'of n frames are coded
"and the total coded data amount is calculated to control

the data transfer speed.



recorded within the sequence of coded data, or may be 5 recorded _
collectively in a specified region of the CO-ROM such as the sub-code
region shown in Fig. 7(b) or the reserved region showm in Fig. 7(d). [3rd
Enbodi nent] The third enbodinent of the inmage data.transfer 10 nethod of

the pregent-invention: i j i,bed. B g 13 is:a bl pck diagram show ng
an i rm@?' data transf ;]:quimétg ?T%%Igﬁg&l %lggg@(?%(ﬁ %‘J’F e%%%i ﬁéaﬂﬁ?#.'sﬁe&. 14
is a block i@ 8o ¢ 2ohd At e VYRR G OD H E L NRYL I mage
decodi ng/ r eproduci ng uﬁ%t? %5°?§?g§§§ &ﬁfhﬁﬁﬁe |ﬁ%ﬁ%gdg?a£?ég§§fggMUnit.
Referring ta Fi 9-tHe, a4 €4 S£LARE£BYMBHRLA2Qh AR ASEM %n%;?'b&put video
signal , 202 a noving image coding unrt, 203 an optical disc recording unit,
and 204 an rqd:epdd drSehid hené NBEQuEALs brARYRA Wta | SorngPnpkr uct ed of
t he nmoving i mage coding unit 202 and the optical disc recordihg unit 203.
In the MoviregEordst colliegtivély 208, al specdFied waiidn 206 £eresents an
Al D converter, 206 inmage data, 207 a franme nenory, 208 an i nage coding
circuit, 2CP-ROMd sixtla dorthe csubeobder zegio?b shidmn LVFRR! §(ByE nunber,
211 a data switcher, 212 to 214 N (N is a natural nunber 2 or |arger) code
menori es, 25 thel Eserveitvegidrcsbown2in Xigai IV f&)ane nunber ‘generation
circuit, 218 a main franme nunber, 26 1 219 a scene change franme nunber
gsner ation ci rl@xd Embodinenekbne change frane number, 221 a data

mul ti pl exer, 222 coded data , to be transferred, and 223 a buffer nenory.
The third embodiment of the image data transfer

10 method of the present invention will be described.

Fig. 13 is a block diagram showing an image
data transfer unit (moving image.coding/recording'unit).
Fig. 14 is a block diagram showing an image data
reproduction unit (moving image decoding/reproducing unit)

15 for use with the image data transfer unit.

Referring-to Fig. 13, reference numeral 201
represents an input video signal, 202 a moving image
coding unit, 203 an optical disc recording unit, and 204
an optical disc. The image data transfer unit is

20 constructed of tﬁe moving image coding unit 202 and the
~ optical disc recording unit 203. -In the moving image
coding unit 202, reference numeral 205 represents an A/D
converter, 206 image data, 207 a frame memory, 208 an
image coding circuit, 209 coded data for a current. frame,
25 210 a current frame number, 211 a data swifchér} 212 to
214 N (N is a natural number 2 or larger) code
memories, 215 and 216 a data selector, 217 a main frame

number generation circuit, 218 a main frame number,



Referring to Fig. 14-, reference nuneral-.204 5 represents an optical-

disc, 224 an optical disc reproducing unit, 225 a noving i mage decodi ng-** *
unit,, and 226 an output video signal. Wfe i mage data reproduction unit is
constructed of the optical di sc reproducing unit 224 and the nnvinginage

numor al 257 Phr Ss8scne Shake. T Y pERREr T BeiEkatH tcﬁ%ﬁf PLEAE"55s

numer al 7 represents co out e “opt I ca

buf fer menory, s¢2ReaBhaigee AR idiinSés $Ubbl a3ﬁa%‘acgﬁq Pata 23‘T a -

dat a separator, 232 a main frane nunber, 233 a scene rane nunber,

234 a main 1522f FaEBATEEREY 2 e A FalsfEAFRATCERGY 2233% qou%?@éh? HEH50G .
frame detection circuit, 237 a data transfer instruction signal, 238 a data

~transfer circuit, 239 R@f@exdaiga ﬁwrngcuuf;ntetre&@ac&%naaxfﬂammmry, -
and 241 a DA converter 20 The operation of the inmage data '

transfer Bnitephesenits Bngoptlital |didwe, d224rahedpitical. disc/i deo si-gnal
201 inputted to the noving inmage coding unit 202 is converted into i mge
data 206 by réprodicipgyantidr, 205 ambvingecimaget Qecodime nenick y £0F. At
the inmage coding 25 circuit 208, the inmage data 206 are subjected to high- _
ef ficiency céaﬁngnaﬁdt9§¢pwaﬁﬁgiﬁkgﬁﬁ%eraTbecemeseddaaafGﬁp;QﬂHQt#mnfrane' E
209. The image coding circuit 208 perfornms_ -coding of only those bl ocks .
whose conten‘tmlh‘a'mvés °°2$tfuct§%§€d the s‘&’rﬁlﬁébrééspeF-'@Hr@é‘Wrt%e ' Wi
“ecedi ng franeg, hose sjgnj fican acks tQ thereby<ﬂnégg a

hi gh data coﬂB?Esg?énaPQtt e WY LBEHRAIR AeFBR LRI URAEN2 2D

;o moving image decoding un1t.225,-reference-numeral 227,
| represents coded data read out from the optical disc 204,
228 a buffer memory, 229 an image_decoding,cireuiﬁ,;j-
L 230 decoded image-data, 231 a data"separator,_232 a main
‘frame .number, 233 a scene chaﬂqe frame number, 234:a~main
15 frame memory, 235 a subfframe;memory, 236 a scené_change"
frame detection circuit, 237 a data transfer instrﬁctioﬁ
signal, 238 a data transfer circuit; 239 image data for
a current frame, 240 a frame memory, and 241 a D/A
converter.
20 The operation of the image data transfer unit
shown ‘in Fig. 13 will be described first. A video signal
201 inputted to the moving image coding unit 202 is
converted intoeimage data 206 by the A/D converter 205,
. - and stored-inrthe-frame-memory 207. - At the image coding.
25 circuit 208, the image data 206 are subjected to high
efficiency coding and compressed to generate coded data
for a current frame 209. The imageecodinq-circuit 208

performs -coding of only those blocks whose content have

s



frame 209 are witten through the.data swtcher 211 into 5 the n-th code
menoYy. which is determined in accord e wth the current frame nunber 210.
The nunber n is a renmai nder of divisiOn of the current frame nunber 210 by

N. Thus, the N code nenories.212 to 214 are cyclically used in witing the
coded dat aKdngedUtbcabmbr degrded rellhtive to theipfebBiAnk! Frany/nber
generation circuit 217 generates the main frame nunber 218 through

subtracti on.@f, (dbhly thoset bdguifittint shackspbes LA8reble olbiaid rane

nunber accordingly represents the ol dest frane nunber anong a plurality of
franes whdsbyhladatar eompresdion tatikh N Tioeleccodedr daga2£62 @0 Rirkerfihe
content of the mth code nenory is read via the data selector 215 as the

mai n fr anefxated209t areThwe ifdepe thnouwgh theredatiar seitdhersi2dd dnttdie nmain
frame nunber 218 by N. The scene change frane nunber generation circuit 20

219 al viaysthegrektht aedenmemoryt which o Reterminedf n accordamece ranme, the .,
coded data having been generated by the i mage coding circuit 208 and bei ng
written i rbtiheheogaryens: faame nunben 21GhHe Bhenpuehghgr fisa®e nunber -
generation circuit 219 jydges a current frane as_a scene 25 change frane

if it has #%‘H%‘F%raﬂﬁuﬁfwga&an & 1Rt hERRme pRERREE filifkd ,,
TP HOLS NP, AoV B, e S S 95§ BTG 220,108 per o
detenm NS g U G5E0EERANE e AMIP e FueRELUARR by oo
nunber « i's a The main frame number generation circuit 217
generates the main framé number 218 through subtraction of
(N-1) from the current frame number 210. The main frame
number accordingly represents the oldest frame number
among a plurality of frames whose data are stored in the
15 N code memories-212 to 214. The content of the m-th code

memory is read via the data selector 215 as the main frame

f

coded data. The number m is a remainder of division of
the main frame number 218 by N.
The scene change frame number generation circuit

20 219 always checks the amount of the coded data 209 for a

current frame, the coded déta.having been generated by

the image coding circuit 208 and being written into the

code memories 212 to 214. The scene change frame number

‘generation circuit 219-jﬁdges a current frame as a scene
25 change frame if it has the data amount equal to and larger

than ‘a predétermined threshold value, and outputs the

scene change frame number 220 for a period of N frames.

A fraction of the content of the k-th code memory



remai nder of division of the scene change frame nunber 5 220 by N

Reading a fraction of the scene change frane coded.data is perforned R
in:parallel with reading the main fram3coded data fromthe mth code _
_menory. The main frane nunber 218 and associ ated coded data, and the scene

change fpangduuthe! ?mdhé%eehat Bfahde Fadak diinyé¥ 294 {5Pl exed
t oget her by t he data ul i pl exer 221 and”sent out as the coded data 222.

The transf eigeRfhrdigh Dot fedd2vahe theMBaral ideledtyehid d$echef Eeaeaem'y
223 and thereafter, supplied to the optical disc recording unit 203 to be
witten in H&aomwaihéll§@e£a4chaﬁgemfucalrdey.. 1%hd milsex dante @i th the
predet ermi ned optical disc recording nethod and data fornmat. The operatlon
of the i mgeeatatindeaprofiudivbsioni bfskhen scend ghange frahéenunber

descri bed. The coded data 227 read out fromthe optical disc 204 by the
optical 20 2HGdy apr odReadinguai Eragtione ofupiie abane t¢hamyei figamenge
decoding unit 225 in‘the sane order as that when the data were recorded.
The coded d@mi@zﬂamdl%me:f@meﬁemppa@@llhﬁlscwm readingpbharmpgn:
stored in the buffer nennrz 228 and thereafter, decoded and. expanded by the
25 imge décdmeFedet fatafrey thesmokhaicede deMASHed | mage data 230.

- The decoded i nage data. 230 are ated by t data se arator 231.into
mai n frane i rage data,T %Ff?%&?lgﬁ néggﬁfﬁﬁf redrgpd ?H

scene Fﬂ haqgﬁ rane, a nunber 232, scene. cga ge
frane nurbe | FePRang f"ﬂﬁ&e Ty 24 md FESRE AR
menory 5%4 é@ggéﬁﬁié%féfﬁtﬁgftfﬁlexed together by the data multlplexer

221 and sent out as the coded data .222. The transferred

coded data 222 are temporarily stbred’in the buffer memory

223 and thereafter, -supplied to the optical disc recording

unit 203 to be wrltten in the optlcal disc 204 . sequentially
15. in accordance with the predetermined optical dlSC

recording method-and data formar.tv-

Thefoperation of the image.data reproduction: | o
unit shown in Fig. 14 will then ‘be described. The coded
data 227 read out from the optical disc 204 by the optical

20 disc reproduction unit 224 are supplied to the moving.ﬂ
image decodinglunitgzzs in the same order as_thet when
the data were.reeorded.. The coded data 227 read out from
o the optical disc 204 are temporarily-stored in“the buffer
memory 228  and’ thereafter, decoded and expanded by the.
25 _image.decoding eiICuit.229 to thus-obtain the decoded.
image data 230. The decoded image data 230 are seﬁarated
by the data separetor 231 inte;main;frame image data,'

a fraction of pretransferred image data for the ecene -



pre-transferred i mage data for the scene change frame is 5 witten in the
sub-franme nenory 235. The scene change frame detection circuit 236 hol ds

t he scene change franme nunber 233 and &pares it with the main frane

nunbers 232 sequentially .sent fromthe data separator 231. It is detected,

when botqtr1 10 numbers betoire foincydggb, pgﬁﬂgﬁMﬁ cene change frane

has cone.” T Nge LXalee LHARHR FRENE BURBES & &vi r O 2 SReRG TRARIBhe

data transfes instruction,signal, 237 t0 e _dat.a transfer circuit,238. In
response toeﬁﬂ medarf‘gncl?? n%?%'r i ?rﬂ%?‘?o%gﬂg é'?“&l%ﬁ rh}ztf R ‘ﬁ’é}'égﬂlansfer
circuit 238 : Hranme i { | begn stored in

t he sub-fraﬁ%ﬁﬁ%ﬁ%3§Q§§5E§%H%éﬁ€@§%§f%??édw?gﬁgﬁgg%%?% Tééé?réﬁ%ry 234. At
this tine, o S L frege t _ Ng g e L ch: have

been transferred as %ﬂ%ﬂ%%- na?ﬁéfégﬁé ?ﬁgggﬁgégh arquF%% Mﬁl%%%ﬁ f% t he

Mai N ey Yy 23k ten Neh "BHE SHBIErARETh¥ME3¢ 235t.hus arranged to hold the

I mge data 239 necessary for a current frane. The current franme inmage data |
239 are tenporarily stiiedséénéhehbingaerramel Metdl it (heraai £ €336 e
converted into 25 the output video signal 226 by the D/A converter 241 and :
out putted t hrslrls othe Fé@end Scha&nfesEhanmet hamtex( 233 idddisdonmpargs an exanpl e
of a change of the coded data ampunt generated 301 by the noving inmage
coding unit i20AvitiRetles rmain t Hrémg. ndhbersf 2B3@ncequeretidl PA2serpr £semt S

t he anount of coded data 209 generated by the inage coding circuit 208 of
t he the data separator 231. It is detected, when both the

10 numbers become coincident, that the scene change frame
has come. Then, the scene chanée frame detection circuit
236 outputs the data transfer instruction signal 237 to
the data transfer circuit 238.
In response to the data transfer instruction
15 signal 237, the data transfer circuit 238 causes the.
scene change frame image data having been stored in the T
sub-frame memory 235 to be transferred to the main frame B
memory 234. At this time, the remaining image data of ° -
the scene change frame which have bkeen transferred as the
20 main frame image-data are also written in the main memory -
234. The main frame memory 234 is thus arranged to
hold the imagé data 239 necessary for a current frame.
The current frame image data 239 are temporarily stored
in the frame memory 240 and thereafter, converted into
25 the output video signal 226 by the D/A converter 241 and
Outputted therefrom. = | .
' Fig. 15 is a schematic diagram illustrating an

example of a change of the coded data amount generated



movi ng i mage coding unit 202, reference nuneral 243 5 represents the
amount of coded data 222 transferred to-the optical di.sc, and reference’ -
nureral 244 represents. the data tran3fer capacity determned by the data.
transfer speed of the optical disc 204. At a scene change, the generated -

Ther ef of . Pt EHEy R &BHe e S ot anss b %52?&&%?63 c’?%hl Ingg# |'
i it 22 _ nVving.i [ 0g upi 1422 { perform a~
[i o oper At P AR SEEIBCPRE Ao Ate, e b bnen Apds " o ot g1 6a 1.

accor di ng ggggﬁgng}a&%\%?@nt&h@g{ﬁé hah§ gtﬁlﬁgéuﬁf Q%gp%ﬁ( e the scene

change has cut I n or 0 avol according to the

- enbodi ment ;gpEAEdinagt! eIy Ynid | AIHS 2UPURLREL cagRYdatA! a scene -

change is pre-tifanstérred. Nanely, a fraction o ta at the peak

area 20s5i ngbppb8enk¥ &hbr ak@unt ¥ idods@-d4a8asbonr edahe fdigdmt ched' area*
so that the coded data anount 243 to bée transferred to the optical disc

becones astshene bptacadl ddsd,n@andixefdbehceantnbennt padivegrandises for <
explain- 25 ing the flow'of coded data at the nmoving inage coding unit .
202. Fig.tHé(datahtvansiferf capanfityodbsitemin@@obguthet dataf rom.t he | mage
coding circuit 208, and Fiig. 16(b) shows the flow of coded data sent to.the
optical ditcagéfler speedr pfl ther diptaigal réheccadldd dataa24bemee sent to they
"optical disc as coded data 247 sane as in the data 245. However, hatched
fracti ons caange.sthregengngiedosadathidaacamount 242 becomes very
10 large as shown=by a broken line. Therefore, it may
become unable to procesé data by the image decoding
circuit 229 of the moving image decoding unit 225 which
. must perform a'realstime operation unlike ﬁhe moving
- image:coding unit 202. 1In view'of this; according to the
15 conventional technique, this large peak at the scene
cﬁange has been-cut-dowh. In order to avoid this,
according to thenémbodiment method, a f:éction.of a large
amount of coded data at a SCéne;change,is pre-transferred. -
Namely, a.fraction-of'COded_data at the peak area
20 indicated by a broken line is pre-ﬁransferred to the
‘hatched area so ﬁhat the coded data amount 243 to be
transferred to the optical disc bécbmes.as shown by a
solia'line.
-Fig.-16 is a schematic.diagramfused.for.explain-
25 ing the flow of coded_data at the;moVing'image coding
unit 202. Fig. 16(a) shows the flow. of coded data 209
outputted from the image coding circuit 208, and'Fig. 16 (b)

shows the flow of coded data sent to the optical disc 204.

e e



are pre-transferred when precedinéfséyeralifﬁanﬁ coded 5 data are

transfetred, and the remaini ng codéd: dafa 249 are transferred thereafter.

The pre-transferred coded data are decoded at that tine by the imge

decoding circuit 229 of the noving image decoding unit 225 and mai ntai ned

stored uldti loddimaesal £fsameeeccolledgdataad 5aames essentl Otdotiseqoplibyl t he .

amount ©f coded data to be decoded upon arrival of the scene change frane

becones™snmaldisaiiash ¢otedadatpr 3d@ssamg aspdn |the @dta h245 magHodvevedi,ng
circuit being ensured. Thus, a high quality of image for a scene change
frame as wehatghedrfxacbidanaar$81off sgenec shange grdededatan2dfe above
enbodi ment, a plurality of code nenories 212 to 214 have_been used for
storage of PEHRAGVeransferredcyhen: pregeddaeragerral franenggdedodi ng
circuit 208 of the noving inmage_coding unit 202. 20 However, a pipeline
ar chi t ectur 8ak8, ake u"s'éﬂgﬁﬁ‘w%??ﬂ't ABd; Ehee e LN, %%@ggn@%ayug
transferred to the next stage code_nenory _at the end of _each_frane.

Furt her, tru?q§nﬁﬁ§Q§£ﬁﬂ@e€iEEEFFa§5§rperF & rrdferrgdec Hgéks whose

content hav hanged to 25 .SQO egree Wi th respect to the prtecedi.ng. .

Frane, i o gt d, dfeoded RELHBRR Tinkl Y (0 diadd defoRiRq Fitinae

significant f . pre ILAg ot ﬁﬂge I LS e, the

coRtent of fﬁépsu -§¢éﬂé§§%ﬁ%r%ﬁg§a392%%g§§§, |ﬁ?§ |c%n%.£?%§#§%§go

pre-{ 1 ansf elged LPAgge it enl Ored) SEeBREC BARIG 'E¥lind £relfbaged by Lhe

nmovi ng i mage . .decoding circult 229.of the noving 1 mage decoding unit-

10 Consequently, the amount of coded data to be decoded
upon arrival of the scene change frame becomes small,
with the data processing capability of the image
-decoding circuit being ensured. Thus,.a.high quality of

"~ image for a scene change frame as well as for an ordinary

15 £frame can be obtained. _ |

In the above embodiment, a plurality of code
memories 212 to 214 have been used for storage of
respective frame coded data 209 generated by the image
coding circuit 208 of the moving image coding unit 202.

20 However, a pipeline architecture may be used wherein the -
content of each code memory is transferred to the next
stage code memory at the end of each frame.

Further, the image-coding circuit 208 performs
coding of those blocks whose content haVe_changed to

25 some degree with respect to the preceding frame, i.e.,
those significant blocks. However, difference data of

the significant block from the preceding frame may be

coded. In this case, the content of the sub-frame memory

L
iy
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225, is not sinply transferred to the nain frame menory 5 234 via the. data

transfer circuit 238-upon arrival of t scene change, but transferred:
and. added to the content of the main frahe nenory 234. Furthernore, a
fraction of coded data for a scene change frame to be pre-transferred is
equal | y 110 285y detko whoiclevar firastihohr aft ipoes-tutinsferred neededddatio . t he
precedi ng associ ated several frame coded data. However, such equal division
i s not necdosard |scenmchange Srame aﬂetQQCOGHﬂahyﬂthhrmeLagnEmagenakrng
flat the peak of coded data amount of a single scene 15 change frame.
However, i decodiing gieeuit 229 aikshe moxwinddmagkdegodbogdudita anounts
of a pIurmaﬂg/(ﬁ adj acent scene change.franes. If the data processing
capabrlrty 7t

dopt ed Nangl a fractjon

fol |_ow arrangene ma
of pre- 15ra rr’r?d'%kf’dgaﬁ%\t rﬁPsgegcgﬁecé’l%n@e?gr"a‘?@‘|%r’§3t\5"f‘%d°fntﬁﬁot her’:

e ol ng e EHAR Sy M EaiE e a2, ,%fdiﬂ%ettfift{i%m”ﬁaxgzziﬁded -
data of th ne .chan fra viously stored fraction of the coded.
data.of th fzc ne“&lé{hgéra‘mépig%&{'lggg?ﬁer with the remaining coded data are" -

expanded by the i Mage&, éj:hﬂgr&' rgukgag%go We %ov%ﬁ tt'%sf%uf ecr rcuit

arrangenent, the code dat a anouht Fts °ch ange r menor

ggg becomeg el lcHdhdd!frathd Okb 28 MBEeE6MA e i d. *@q@&'ﬁff memory

10 divided into several sub-fractions which are inserted
into the preceding.assoeiated Severalpframe coded data.
However, such equal division is not necessarily
required. Still further, the embodiment aims at making
flat the peak of eoded data amount of a:.single scene

15 .change frame. However, it is alsq_pdssible to make. -
flat the.peaks-of:coded-data~amounts_of'a plurality of

adjacent scene change frames.

If the data proce551ng capability of the image _s*uﬁ.

decoding circuit 229'is sufficiently high, then the
20 following arrangement may be adeopted. WNamely, a -
fraction of pre-transferred coded data of a scene change
frame is stored in another buffer: memory additionally -
provided in front of the-buffer_ﬁemory 228 of the moving
.image coding.unit.zzsl--ﬁpon arrival of the remaining
25 coded data of the scene change frame, the previously
' stored fraction of the coded data.of the scene change
- frame together with the remaining eoded data are

expanded by the image decoding circuit 229. With such.

Hes inRiyes by hgaersﬁeﬁr‘edzzte ithes WFin | BFAMe MERAXYt hen t he



In the above enbodi nents, an opticaL dLsc such 5 aé_a'CD-RONIhas been used
as'thé ftecordi ng medi um wherein anhngfggageFdata are conpressed and coded
to wite themin the optical disc, and Toded noving i mage data read out
fromthe optical disc are expanded and reproduced. However, other recording
medi um mely e dixrcwstdarspnahgemeh#, d thieskeoded datya damdentnanéhétlsi ke.
Furthe[,fif a delay tine of data transfer via a communication |ine over
sever al ~f r ancisanipeswibhinatbe bnffpromeswsy (228 hasemesi smahbli to i s al so
applicable to the noving imge data transfer system. using such a 15
communi cat i dshus rRllexw apspmadlerceapesitynef dieydruifer smerpriyod28f. t he
present invention, image data for a plurality of franes are coded, and a
change of the coded dalld BReuabove smbediae@ntsy anrliepbicake@hsci sughovi ded
for controlling 20 the data fransfer speed to the transm ssion nediumin
accor danc® % e tHR-RMeiadabPaeRnBERE. afh&her Feeoxing tFeA3¥®r can be
realized with higher inage qualit& %han conventional, Fu thea, t he anount -
of data to DENSTSHRBOYLHI IHage fabacagcorRraIish #dicafefntge 25. g
quality of the., sang order conyentional is _al]lowed. . Accordingl with a
iven Total "Bt Eafh: 14, Ehe; SRFECHL Aiosa: A0] Heded HErLAG, EREoEnges
can be real igzad, f geL~hekiad o] i@ﬂgl _ I 1. An
i mRge dat a transflgéé%e ﬁgdf%?)ﬁpﬁlgi 88Q?Eg§s{a\§§é§ of : Sexpané:é@rgﬁgf orm ng an
i nput vi deo S Gdud&E O | BBHEver, other recording medium may be
10 wused such as hard disks, floppy disks and the like.
Further, if a delay time of data transfer via a
communication line over several frames does not cause
any problems, the present invention is also applicable
to.the'moving image data transfer system, using such a
15 communication line.
As appreciated from the foregoing description R
of the present invention, image data for a plurality of
/ frames are coded, and a chaﬁge of the coded data amount is e
smoothed. In addition, means is provided for controlling
20 the data transfer speed to the transmission medium in
accordance with the coded data amount. Therefore, data
transfer can be realized with higher image quality than
conventional. Further, the amount of data to be
transferred can be reduced on condition that an image
25. quality of the same order as conventional is allowed.
Accordingly, with a given total amount of transferable
data, data transfer for moving images can be realized:

for a longer period than conventional.



data through sanpling and quantization; coding said inmge data
predeterm ned i mage coding nethod to gener ate coded? ¢
gﬁlﬂlﬁ Hﬁ“ Imllul ring said coded data into a data carrying nedium
retri®eving "sai*d &oded.data fromthd4data carrying nmedi um decoding said
coded data according to a 15 predetermned imge decoding -nmethod

to gengngimuglecoded data; and reproduci ng said decoded data into an qut put
vi deo signal-; wherein a data: transfer speed is.selected such 20 that

amount af. codad daia cgjeaatat eerdys£ofi @ tind coaga idding Ot a

predeterm ned tinme durati-on becomes equal to or smal ler than an anrount of
transf erstidpes data which is capable of bei ng stored into and retrieved
from sai d data carrying medi um over said 25 -“pfedeternmined time durati on;

dat a St r ansf ertzrestoymi g man omputsmmegelecgedld@trd:Qramm speed is .
stored into said data carrying nmediumalong with said coded data; ‘and the ==
dat a t r SafRerthyaugh sanpbing nendf JRapELEacAg cerr) (err) 35 sai d coded

data fromsaid data carryl ng medi um i s._control| ed acco%dl ng to sai d data -
transfer speéPding. said “image data  according

predetermlned lmage codlng method to generate coded
data; | - o B J
10 storing said c__dd'ed.'- data 1nto a.da'ta cafrying
medium; | - -
retrieving eaid:COded.data'erm the datadca:ryihg
medium; | | o .. -
decoding said coded data. accordlng to' a
15 predetermined 'image_;decoding method to generate |
decoded data; and o
reproducing saidf decoded data:.idtb- an output
video signal; . .. |
wherein a data'tranefer speed;is'aelected:euch
20 that an amount of ceded data genefated by'cdding said.
image data over a predetermined time duration beeoﬁeé'
equal to er amailef than an amouht'of'traneferable
data which is cabable' of 'being'.stered into and
retrieved from said data carrylng medium over sald
25 predetermined time duratlon,
data transfer speed informatioh oh'eaid'eelected
data transfer speed is stored into sald data carrylng'

medium’ along w1th sald coded data; and

the data transfer speed at the time of retriéVing”



i'-nformation retrieved fromsaid data carrying medium 5 2. T ta
transt et nmethod according to claimi, wherein:in transferri'inénﬂmgﬂﬁm I”"I
contai ning both gently and rapidly noving i nages, the data‘tréansferc h

I s changed such that the coded data ang)#mt for transfer of said gently '
nmoving 10 image is smaller than that “Tor transfer of said rapidly noving

| mge. 3, An i mage data transfer nethod according to claiml1l, wherein in

transf er'ri ngahidRaSodad a g aFpbRY shid UBaltal Yeefringemedium is the data
transfer speed is selected according to an average, coded data anount

cal cul ated ewvatrediled! wcdlordiny foaneaidd. datan tragsfeat aspeedsf er

nmet hod according to claim1l, where in coded data stored in the data

carryi ng 20infedmatizmre rigttmiievdd eftdy saidi @daba cavnyinagdmeddiamearryi ng

medi um t hr ough ski p, pause and/or seek operations to achieve retrieval of

said codBd @ata & dowigesidate ttranafemimethedmeeprdppgdtacedpdimng to the — =
data transfer speed information retrieved from25 said data carrying »
medi um 5. 1,AWD _(%ﬂE¥QQQﬁﬁﬁ¥#iﬁﬁn¥mﬁ9%c@6F§i%@nFélﬁiﬁgn?QF%mherein a &
fraction of coded data for, ahgli rrag,e eperating large anount of coded
data is .pPENYLY,R0% FAREd Y (TR H&gal‘ﬁag?ﬁi'ng medi um wi t h coded 36 —

data, for the othesd A% ASICLEILNL IR | 8 BHNGSE SO8RYcALACRE! o e Tt
' coded data amount for transfer of said gently moving
10 .image is smaller than thét_ for transfer of said
rapidly moving image.
3. An image data transfer method according to claim
1, wherein in transferring image data containing a
plurality of frames, |
15 the data transfer speed is selected according to
an average. coded data amount calculated over said
plurality of frames. 5 .
— 4. An image data transfer method acéording to claim
1, where in coded data stored in the data carrying
20 _medium are intermittently retrieved from said data
carrying medium through skip, pause and/or seek
operations to achieve retrieval of said coded data
effectively with the data transfer speed according to
the data transfer speed information retrieved from
25 said data carrying medium. |
- 5. An image data transfer method according to claim
1, wherein a. frac_tion of  coded data for an image
| generating large amount of coded data is pre-

transferred to the data carrying medium with coded



- data is transferred. 5 6. An image data.transfer method according to _

cal disc. 7

Wlllﬂmflmlﬂllma' met hod aceor Sing Lo claim 1, wherein s d data

catrying fredfum is a 10 communication line.. 8. An i mage data

transfer apparatus conprising an i magd6codi ng unit for transforni ng an.

I nput video signal into coded data and a data transfer

unit for

AT

transferri @@atsSafsh €RECGTHEA aimddge agenbRatial Wkl 1l SamdBat UBKE. sai d™
i mge coding unit conprising; : an A/D-converter for converting said input.

vi deo si gnalodmdbjdectiae e fares ais | rematwing apbrhdhoofi saddi cadeddat a;

: 20 an image coding circuit for transform ng sai
coded dat datacds dirapsfexred. predet erm ned i-nage cod
transmtting said coded data to said data transfer unit;

d-image data
ng met hod and
and a data

into

transfeP sfeed &dt dmage gnta rexansier %th@‘élé@@@ﬁélagd‘éﬁacﬂ-ﬁaﬁsfer speed
of said coded data; wherein a data transfer: é%ﬁd IS selected at said data

t ransf er. s&eed"%%?%h‘l‘a?@éﬁ Gt Fazgynghdre

B s §nt2bf OBSdEd L dat a

generated hy said inage coding circuit over a predet ermned tinme duration
becones &%) (err) equal to or smaller than an anount of transferable

7. An image data transfer method:according_to claim

‘1, - wherein said- data carrying: medium is af

10 communication line..

8. An image data transfer apparatgs_coMprising an .

image coding unit for transforming an  input video

signal into cdded_data.and a data transfer
transferring said coded data to a  data
15 medium,

said image. coding unit comprising; .. . -

unit for

. carrying

an A/D converter for converting said input video.

signal subjected  to sampling and .quantization into

image data;

20 an image coding circuit for transforming said

image data into coded . data according to a -

predetermined image coding method and transmitting

said coded data to said data transfer unit;

and

a data transfer:speed calculation -circuit . for

25 'selecting a data transfer speed of said coded data; -

wherein a data transfer speed is selected at said

data transfer speed calculation ciréuit~such;that'an

amount of coded data generated by saidgimage coding

circuit over a predetermined time duration becomes

o~



data by said data transfer unit whi chis capabl e of being
and ®fetrieved from .said data 5-c¢arrying medi um over z“l'm ,ﬂﬂ'mﬂmmm
time duration; and data transfer sp i nformation on said*selecte a
transfer speed is transmtted to said data transfer unit along with said

coded data to control 10 data transfer to said data carrying nedium 9.

An i mage Rt tEGNILErsAPPREAL EhaRC G dbRBuhE AT Fr8nsWBeadile in
transferring i mage data containing a plurality of franmes, the data transfer

speed i s gle®pedsatat batdatarastdnnghet siaeth cod Cohphble oiff Cui t
according to an average coded data anmpunt cal cul ated over said plurality of

frames. Heindh igEgedatintd ansh@®r Bepaiatved aceomdi sgido dadiam 8, wherein
the data transfer speed-is selected 20 at the data transfer speed

cal culbat icarmyiregintedsivmh ovieat seddeprddedesimimnsd itimehduaataoddr ryi ng nedi um
are capable of being intermttently retrieved from said data carrying
medi‘'um t @slugh skip, pause and/or seek operations to achieve retrieval of
coded data 25 effectlvel with said data transfer Eeed 11. An image data
transfer appardft ﬁgsﬁ%e‘élla??r?rﬂ?tlﬂﬁet"@i g2igd; sedggtedmge coding

circuit fractlon f coded dat.a for imae eratin earmunt of
coded datd}ii% pre&n MR t &% hgz RIS % an#édau qith said

coded datg.f¢ éfép uRifeh 10W$¥%1th said coded data to control

10 data transfer to said data carrying medium.
9. An image data transfer appafatus accordinéifo
claim 8, wherein in transferring image data containing
a plurality of frames, | |
the data transfer speed is selected at the data
iS transfer speed calculation circuit according to an
average coded data amount calculated over said
plurality of frames.
10. An image daté transfer apparatus  according to
claim 8, wherein the dafa transfer'speed is selectéd
20 at the data transfer speed calculation circuit such
that coded data stored in the data carrying medium are
capable of being iﬁtermittently retrieved from said
data cafrying medium through skip, pause and/or seek
operations fo achieve retrieval of coded data
25 effectively with said dataltransfer speed. |
-11. An image daté transfer apparétus according to
claim 8, wherein at the image coding 01rcu1t a
fractlon of coded data for image generatlng large

amount of coded data is pre-transmitted to the data



—generating snal | anount of coded data before. its remaining portion of .said

i smitted. 5 .12. An image data transfer apparatus " *?
3 !“\Hmmm ‘8, wherein said data carrying nediumis an optical."
isC.c 13. WAnsSinhge data transfer apparatus according to claima8, wherein.

said data carrying nediumis a 10 comhuni cation line. 14. An inmage data
reproduction apparatus conprising a data reproducing unit for reproduciing -
coded dat a s feraing € airtH Be it doded  dataafornahe dechedi dpagei t .-f or ™
restoring a video signal fromsaid reproduced 15 coded data; said inage
decodi ng ugenemipimgi smallanancagts defodtodedi rdata fwfakwroditsg sai d
coded data transmtted fromsaid data reproducing unit according to a
predet er ni meRaindng eevuion efteetd coded datg msAtzensstitdied.or -
converting said _inmage data_into said video signal; and a data transfer
speed e rdcti oflti {BA0e ARtaxtrapFiRy 2BPAHAFYS AEITNT $Peed
information transpitted from said data _reproducing unit along with 25 said -
coded data%“beﬁleraﬁ%’ae’h“daﬁ?q r-gﬁ‘ er SBORY 8P s’f‘ﬁ‘hh‘l"," r 8™ sai d- data
transfer control ;signal is transmitted to said data reproducing unit to-
control retMeval" §i+Toded dat a fromsaid data carrying medium (err) 39

13. An image data transfer apparatus according to LJ"

claim 8, wherein ‘said déta' carrying- mediﬁm. is a
10 communiéation_line;. | o |
14. An image data:febrdduction appa:atus:cdﬁprising
a data reproduciﬁg unit for reproddéing coded data
from a data carrying medium, and an imége'decoding“'
unit for restoring-a-Video.sighai frOm said reprodﬁced
.15 coded data: “ | | B
said image decoding unit ébﬁpfising; |
an image decoding circuit for.decodiﬁg said.coded'
data transmitted ffdm said data .repréducing unit 'Qufﬂ
according to a predetermined'iﬁagé decoding method; |
20 a D/A converter for converting said image'daté'
into said video signal; and |
a data traﬁsfef speed e#fraction ciréuit for

extracting a data transfer speed information

transmitted from said data repfoducing unit along with

25 said coded data andlgeneratihg a data transfer control
signal; | |

wherein said data trénsfér cohfrol éigﬂal is

transmitted to said data reprdducing.unit to control

retrieval of coded data from said data carrying medium



‘at the data transfer speed deternined, .by said data transfer eed

{14, wherein the data transfer control signal controls the da

I nf 6f @t i.on. 15.  An < mage data reproducti‘on’appar at us aCCOfH Mmmwumm"
L rH s .* .

unit such that coded data stored imqethe data carrying nedium are
intermttently retrieved fromsaid data carrying nedi umthrough skip, pause

and/ or, seek operations to 10 achieve retrieval
with sai d dat atheansded tpendfaecepdicl) dotéhnifesaby ansier depeed

of coded data effectively

informati on extracted at the data transfer speed extraction circuit. 16. An
i mage dat a trgmoflert spaedppafarmataonording to 15 claim 14, wherein at the
I mge decoding circuit a fraction of coded data for an inmage is
pre-transnitied Ancimage dhita negmoshhetiiop a@pperstus sgcorddde téata for the

ot her

i mage before its remainin

ortion of said coded data is transmtted.

p :
20 17. 5 Arlatme ldat aﬂh%m%@u-@gﬁorﬂ%%atﬁﬁn§f§€cc9%ﬁ©°3& osdiomeh 14,
wherein said data_carrying nediumis an optical disc. 18. An inmage data
reproduct i GFPRpRALEt (hencddtFai KgPreducing WRitHsusPn TRt #2898 %arrying

nmediumi s ad§5 conmuni %at-l on |ine.

1

N’

10

15

20

25

ta store in thé data carrying medium are
intermittently retrieved from said data carrying
medium through skip, pause and/or seek operations to
achieve retrieval of coded data effectively with said
data transfer speed according to the data transfer
speed information extracted at the data transfer speed
extraction circuit.

16. An image data reproduction apparatus according £o
claim 14, wherein at the image decoding circuit a
fraction of coded data for an image is pre-transmitted
from the data reproducing unit with said coded data
for the other image before its remaining portion of
said coded data is transmitted. |

17. An image data reproduction apparatus accordiﬁg to
claim 14, wherein said data carrying medium is an
optical disc.

18. An image data reproduction apparatus acco:ding to
claim 14, wherein said data cai'rying medium is a

communication line.




