A METHOD AND APPARATUS FOR TRANSM TTI NG A COVPRESSED PI CTURE SI GNAL Thi s

I nvention relates to a nethod of and 5 apparatus for producing a conpressed
picture signal, and is applicable, for exanple, to a recording apparatus
for recording a noving pictire on a disc-like recorq%pgé g% rotated with
constant |inear velocity. An exanple of a di sc-shaped reco §>§§d|un110
rotated at constant line velocity, is the well known digital audio conpact
disc (usually abbreviated to "the CD'). 1ln a CD, in order to take
advantage of digital recording and the avail abl e storage capacity, a CLV
(constant |inear vejAORETHDDSXNDEAPPARAIIGSN FOUOTIRANSMETDINGNg a picture
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encod|ngaqnqﬁﬁgk§|ghorage capacity, a CLV (constant linear veloc;ty)
system has been adopted. Recording a picture signal as well
15 as a digital audio signal onto the CD has also been
considered. However, the amount of informétion needing to
be stored in the case of a picture signal is very much
greater than for an audio signal and an effective data
compression technique is needed for both still and moving
20 pictures. TFor compression of picture data, so-called highly
efficient encoding is employed.

Highly efficient encoding techniques for picture
signals can be classified_according to the dimensionality of
the data being encoded, ie, intraframe encoding (one

25 dimensional and two dimensional) and interframe encoding.
The intraframe encoding performs processing on a scanning
line (one dimension), or intrafield or intraframe lines (two
dimensions), while the interframe encoding performs three
dimensional interframe processing. Intraframe encoding

30 tends to provide a low compression rate, but can provide a
reproduced picture of high quality. On the other hand,
interframe encoding provides a high compression rate, but
there are problems that the picture quality of the
reproduced picture is inferior to that in intraframe

35 encoding and that, in interframe encoding, propagation




:2 errors are generated. Such highly efficient encoding can be enpl oyed in
comuni cation systens such as :a video conference facility or a video

t el ephone, which require a high conpression rate. 5 To prevent the
generation of a propagation error, a first picture nmay be subjected to

i ntraframe processing and the renmaining ones may be subjected to interfrane
processing (correctly stated, adaptive selection of the intrafrane
proceSS|ng and the interfrane processing)2in these 10 conmuni cation

sy . However, in the case of CD, data can be obtained fromthe CD
|ntern1tt@ﬁﬂQFﬁmﬁﬁﬁxSﬁﬂ%ﬁﬁﬁQﬁ speci al reproduction such as random access,

tSﬁarchtorfreverse Fiich Mgl Bp Sét)f‘fld\i@lﬁ‘td baexfléédﬁnél Eagrbecempao%ao ﬁdb}mth
e tntertrtrane r0OGessSli nti qQne abov ere arli ro em
that o roSeBHTEs ’c‘i‘hr%’%aﬁ‘ﬂ% SR dthied cobterepfis Tatiity or
system wher ¥iged duk kephonenevipicht urequsre oaphigk| gomppestiion tratehe

t f t t b
intra %a”%oﬁ?%z%%emane prog% ofl & Sgﬂ?ﬁa%ﬁﬁaﬂ b%%’i‘:d Taof%‘}st

efficient i SSINg IS pro 0 yét em
r epr oduc e @GS daga b SHRIRFERY wtvemhﬂﬁmeypsycregsﬂaeuémg ‘the

i nt [ af rag&-&m@ﬁﬁfb [Orfd sl ¥ P éﬂwj%éi@d@bainﬁéﬁfi‘hﬁé t@?}:obé%s&h@?/e

ment i oned ,speci al,_.repr.oduc n. operati nsequ e_speci a
reprodu0|ﬁ§PEE§%ﬁ% Eé? 4 ?ﬂﬁéﬁ%ﬁ%}sé;?€$1°%x3§p%bé 6H§r ®may be
subj ect t priovessirgreamhcdd nintdrframe | prooéssing$ egushese SIX cont i guous

frames ol N Jdofdffem s3t {416 Aéjé’i?érﬁ'é ng ﬁéﬂ&r%a’ﬁ £RY BS sUBkee edg‘a%ﬁt E%n
Intertfrane process resul t as own I n |gure
accorrpanyrbﬁgoé}t&mnﬁjg Exowm dehel @t intarn btierblBIOBYORGREAPRE fea)

cokLespongipag il Riegrbdudtich Mudkead | Foiadh aBcelbi CBehtcticBer at ed by the

reverse. For this reason, when a frame difference is

encoded with the interframe processing as mentioned above,
15 there arises the problem that a reproduced picture cannot be
provided. _
To solve this problem a system where periodiCaily
one picture is completely subjected to the intraframe :
processing and subsequent pictures are subjected to
20 efficient interframe processing is proposed. With this
system, a reproduced picture can be provided intermitténtly
by reproducing intraframe-encoded picture data from the CD
at the time of the above mentioned special reproduction '
operation. - Consequently, the special reproduéing operation
25 is possible. N
As one example, one frame méy be subject to
intraframe encoding at a period which is equal to six
contiguous frames in time, and the remaining five frames may
be subjected to the interframe processing. As a result, as
30 shown in figure 1 of the accompanying drawings, encoded data
F1 (indicated by hatching area) corresponding to picture
data of the first frame, which is generated by the
intraframe encoding, is positioned in a two~frame period,
for example, of the six frames. Encoded data is generated
35 4in the remaining four-frame period so that encoded data F2
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intrafranme encoding, is positioned in a two-frane period, for exanple, of
the six franes. Encoded data is generated 35 1in the remaining four-frane
period so that encoded data F2 3 to F6 corresponding to each picture
data of the second franme to the sixth frane i's positioned after the
two-franme bl ock allocated to the first frame FI. Figure 2 shows a part of
the innernmost 5 circunference side of the spiral track of a CD.- Recording
data is shown in figure 3A in the state where the track is devel oped \.}
linearly by x-x' line in the radial direction of the disc. As described.
above, taeFferprgesponddnionttcaieasie pimtsmedata sef thecsecandsframe data
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an arrow o Repr oduct1 on data corresponding t ure 3A is
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. During a speclal reproductlon operatlon, for

15 example, the pick—up feed in the radial direction of the
disc is performed at high speed as compared with normal _
reproduction and when a search operation 1nvolv1ng a track
Jump is performed, only data subjected to the 1ntraframe_ |
encoding is reproduced sequentially as’ shown at an arrow of

20 figure 3A. Reproduction data correspondlng to- figure 34 is
shown in figure 3B. In figure 3B, each hatched area
represents_the cue time (ie, the total time reqhiréd‘for
track jump of the pick-up and the-next'reproduction of ) _
intraframe encoded data). PFurther, in figure 3B,'the ' " _-“kLJ_

25 dlsplay operation of the reproduced picture correspondlng to
reproduced data is shown. Clearly, a reproduced picture Pl
provided by the intraframe decoding of the reproductlon data
Fl1 is repeatedly displayed on a monitoring device until a |
reproduced picture'P7 of the next-seVentthréme-is:obtained._

30 As will be understood from figure 3b, a post-six frame
picture is provided every two-frame or threeeframe time
interval. ' o ' - _

Since the efficiency of the_intraframé_pfocéSsiog'

is poor in an encoding system which pays attention to the

35 above mentioned special reproduction, datanénerated in the



~reproduced pi cture P7 of the next seventh frane I's obtained. 30 As will be
understood fromfigure 3b, a post-six frame picture is provided every
two-frame or three-frame time interval. Since the efficiency of the
intraframe processing is poor in an encoding system which pays attention to
the 35 above nentioned spetial reproduction, data“génerated in the 4
|ntrafrane processi ng exceeds one frame go as to have a two- frane period

t he above stated exanple) or a nuch |onger period. Therefore, at the tine
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A reproduced picture ch varies,snpothly every frame tinme can
Cohsgquenﬁg? . Specifgcally, in the first é%age, after the

original picture is subjected to bandwidth restriction, one

half of the data is thinned out in the longitudinal and
15 lateral directions to reduce the amount of data to a
guarter. By processing this data; the generated data amount
is kept within one frame. At the second stage, an
approximation to the original picture is produced by
interpolation, and the difference between the original and
20 the reconstituted version is encoded.

According to this step-by-step encoding system, a
picture of low resolution provided in the first stage is
expressed at the time of search. A reproduced picture'which-

_ varies smoothly every frame time can consequehtly be

L-'55 obtained. However, there are problems that the circuit size
becomes large because of the thinning-out and the
interpolation circuitry required for the two stage decoding
and that processing efficiency is impairéd.

According to the present invention, there is

30 provided an apparatus-for generating a compressed picture
signal comprising: '

means for dividing a single frame plcture signal
into a plurality of segmented areas;



25 obtai ned. However, there are problens that the circuit size becones

| ar ge because of the thinning-out and the intetpolation circuitry required
for the two stage decoding and that processing efficiency is inpaired.
According to the present invention, there is 30 provi ded an apparatus
for generating a conpressed picture signal conprising: neans for dividing a
single frame picture signal into a plugality of segnented areas; nmeans
for orthogonally transformng at | east_one of said plurality of segmentegdy
areas so as to gefaan® £or i ortheganaliydtyapsgexming at leéast oneeans for

gener at brg sa idi fﬁmﬁmqbeéf\eeegﬁéﬁﬁéat aitadsagbaaemcoplqaﬂéx%ﬁé s, said
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plurality of segmented areas of an adjacent frame is sald QJ
intraframe coded 51gna1,
15 means for orthogonally transformlng saiad

difference so as to generate an 1nterframe coded signal of

the remalnlng one(s) of sald plurallty of areas; and
means for outputtlng said at 1east one of and

remaining of sald plurallty of segmented. areas as said

20 compressed plcture s1gna1. | -

A second aspect of the 1nvent10n prov1des a method
of generatlng a compressed picture signal compr1sing°

d1v1ding a single frame picture s1gna1 into a
plurality of segmented areas, o _ _

25 crthogonally transformlng at least one of said
plurality of segmented areas so as to generate an intraframe
coded signal,_ _ | | S

generating a dlfference between present and

_ adjacent picture frames, uslng a motion compensat1on circuit

30 for reduc1ng a number of data of said dlfference, the motion
compensatlon_c;rcu;t including a mct;on_detectcr of said
picture and a frame memcry circuit and being operative to
compensate motion of the picture image in only one direction
of one of said remaining areas of which a. corresponding area

35 of said plurality of segmented areas of an adjacent frame is
said intraframe coded signal;



: 25 orthogonal ly transform ng at | east one of said plurality of
segnented areas so as to generate an intraframe coded signal; generating a
di fference between present and adjacent picture franmes, using a notion
conpensation circuit 30 for reducing a nunber of data of said difference,
t'he notion conpensation circti't including a notion“détector of said picture
and a franme nenory circuit -and bei ng op tive to conpensate notion of the
picture inmage in onl ne direction of _one, of saig renmining areas of which
a tofrespondi ng ar eé" °g°d"fa]§:¥ FLANFEITPiNGs S ég-n%h?ga?sf‘g s SGr agn to
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further described by way of non-limtative exanple with referenCe to the
acconmpanyPhg@3- drawings, in which:- Figure 1 is a schematic di agram
for describing convahied dintertiicntivill Fi@uferthes desehibetl bydwagr @1

showi ng a_part .of..a t.rack of di_sg-,.shaped recor di ng, nedi which the 5
i nventi onngg-;ﬁﬁlﬁ‘itgg&v& ‘i!iad‘lﬂa’ee_ ¥ Jf%h & gﬁ%’éﬁﬁﬁgcgai gﬁ?a%]cg gbigxr%l&gati on in
a coh@ent dvawliingear dm efdickisi-on; Figure 4 is a bl ock diagram of one

enbodi nent of .



this invention; 10 - Figure 5 is a schematic diagramfor

descri bing encoding; and Figure 6 is a schemati'c di agram for explanation in
a search operation of one enbodi nent of the invention. One enbodi nent of
this invention will now be 15 described referring to the drawings. Figure
4 shows a recording circuit to which the invention is applicable. In a CD
ROM (CD for which rewiting is inpossible), the recordlng circuit is
applied to a master disc manufacturing system The enbodlnent is an exanplg#

where the DCT 20 ( crete, Co e

efficient encodi nngégﬂﬁFqﬁe gl—ﬁmﬁ%@%“g%%g%ﬁagﬁt%% s%r?o cﬁh"f%%%d to DCT,
and ot herconverttonalceneeding; be used. Al so, hlghly eff|C|ent codes which
do not use Convers'ﬁﬂ?ﬁg&leﬁ 1505 Eéﬁgﬁéﬁlcsﬂﬁaw '%ﬁngbet Sa A0CoF! NG

adaptive to 25 g nam c range erence n the
maxi mum vl teagkdof he ﬂiﬁFnﬁhﬁDﬁ@ uéeS'Pr@HdiE?gl\’/&F“t fich whigh e nay be

enpl oysd. 1ﬁfbﬁtg§ﬁe1§ a?pgiggglggta is supplied to an input ternina
indicated at 1. The g urg data L S don: I, nt rlaced 3? dat%ﬁgx W?Ich one
ne®f # o emqﬁécp tPgramyACF a%

picture is consti tuf
nmonochr one @mnuembﬂonalnsearphcopeeauaoa s supplied to a block

~segmentation. C|rcun{ uréng EQG% ﬁ@&koalﬁgﬁaﬂaBQ' éﬂgﬁﬁg& d{ﬁ&fa.block

structure of (mx Onstruct e y segmenting one frame. 35 The -ouf put
si gnal ofthie Bp¥eRtiefientation circuit 2 is ‘supplied to one input

termy@l 4a of a swrighréi §CUst a3sahémat 8B AGa Tor HdsdiRiming a
previ ous fraq; which is formed as nmentioned |ater, is supplied to the

subt r act dF*eC9RG7 @R ane difference is provided fromthe subtractor 5. 5.J
The frane differencBigareuppisecd schéematdtchdiagrpm floor expdlanation in

a search operation of one embodiment of the invention.
One embodiment of this invention will now be

15 described referring to the drawings. Figure 4 shows a
recording circuit to which the invention is applicable. 1In
a CD ROM (CD for which rewriting is impossible), the
recording circuit is applied to a master disc manufacturing
system. The embodiment is an example where the DCT

20 (Discrete Cosine Transform) is'employed as highly efficient
encoding technique. However, the invention is not limited
to DCT, and other conversion codes can be used. Also,
highly efficient codes which do not use_convérsion codes, - _
for example, sub-sampling and ADRC encoding adaptive to U

25 signal dynamic range, ie, the difference between the maximum
value and the minimum value of the data within a block, may
be employed. | o

In figure 4, picture data is supplied to an input

terminal indicated at 1. The picture data is non-interlaced

30 data in which one picture is constituted by one frame. The
picture data may be either monochrome or colour. Input "
picture data is supplied to a block segmentation circuit 2
and the order of the data is converted into a block '
étructure of (m x m) constructed by segmenting one frame.

35 The output signal of the block segmentation circuit 2 is



“4b of the switch circuit 3 whose output is supplied to a transformation
circuit 6 of the DCT. The switch circuit 3 is periodically switched by
control pulses froma control pulse generator 7. A 10 synchronisation
signal, which is in synchronismwth the input picture data, is supplied
froman input termnal 8 to the control pulse generator 7. As a result,
control pul ses synchroni sed with the inp picture data are forned.
Infraframe encoding is perfOEned mhen t he tch ciycuit 3 15 selects a

pic ure si h n , din
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five-divided_areas in ggltudlna di réction, of t he d¢V|d d areas
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areas ase Bhé) ecand anEbeenabe&Ersnppe&eddmmgth& ¢therrinpdbrne¢mnmal
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coeff|C|entrdasﬁormatupplceacu@tanoﬁnthsaﬂﬁﬁh circuit 9, and the
quantisation of the ?ﬁéféhﬁkeﬁtcngQiESBPQ%f?@P%B&Ecéiiifﬁﬁﬁéﬁﬁ&&

quanti sation step e output signa géﬁunnl jon circuit 9 is
sent to a YARLES ePPéﬁgﬁhf€ﬁ@oéeF°EGrPé P& LEEH i IRAVR R r'lin- 1®ngt h encodi ng

and HUimransfﬂ@ﬁﬁlbﬁﬂsa{h@nou&gnhnIGnitbhoflst e \@iicttenismoritienehder 10 is
Guant i sat i pPefrBEFRUSE BaFB, 18 39BPRLSAAE At Bt FEriiE) cRore
vestor froohe controdt pulse. genepehoat Tng aswanneaglts conppdl cpulses he
mul ti pl exefyddhronised with the input picture data are formed.
Intraframe encoding is performed when the switch circuit 3
15 selects a picture signal from the input terminal 4a, while
interframe encoding is performed when the switch circuit 3
selects a picture signal from the input termina; 4b.. As
described later, the intraframe encoding and the interframe
encoding are switched, so that one frame is divided into
20 five~divided areas in the longitudinal direction, one of the
divided areas is subjected to the intraframe encoding, and
the remaining four-divided areas are subjected to the
interframe encoding. o
At the transformation circuit 6, the processing of
25 two-dimensional cosine conversion is made, so that the
transformation circuit 6 generates coefficient data.  The
coefficient data is supplied to a quantisation circuit 9,
and the quantisation of the coefficient data is performed at
a predetermined quantisation step. The output signal of the
30 quantisation circuit 9 is sent to a variable length encoder
10 to be subjected to run-length encoding and Hufman
encoding. The output signal of the variable length encoder
10 is supplied to a multiplexer 11. Data of the o
guantisation step from the quantisation circuit 9 ig-fed:#g
35 the multiplexer 11, and a movement vector from a movement
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These side informati on and coefficient data are converted into transm ssion
data at the nultiplexer 11. The information of the quantisation step is

al so supplied to the 5 variable | ength encoder 10. The output signal of the
multiplexer 11 is fed to a buffer nenory 12. Transm ssion data read out of
the buffer nmenory 12 is supplied to a nodul ator 13 and subjected to digital
nodul ati on processi ng such as EFM (a kn%ﬂp 10 nodul ation system for \
converting 8-bit data into 14-bit data)7l. The transnission data fromthu

out put term nal 4 of the tor 13 i rd ont ISc n encoder
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pat h. 520vaﬁlg@u@rmeﬁyﬂnugnddaeﬁmeJolI|ng t he quantlsatlon step is

supplied fromthe ffer 12 to, ] n_c | The
coﬁfr ol of the qua%esﬁqt(ﬁ’rﬂgt #f@?%e Héhiﬁi?ﬁgf bc;'reg tﬁ?fie Ps too
much traashhffbanm@mnxytﬂﬁa(mmxansmﬁssmpntéptasreadeoubapfetbehus r educi ng
25 the g gat e Sxfﬂ S Wiy tfe@r@&tl&%agwa;;b% %e nhheas e th@Ss

transn155|on uantisation step 1s ma Phe. - The out pdt signal of
t he quanﬁpséﬂﬂéﬁa&lmﬂﬂQ Q$¥QPfRRPQQF%#PQn%%F§eaFr§E§f&FnﬁPPUH circuit 15,

and tbe ﬁt@ﬁﬁubt&%xﬁlﬁ n{fffoﬁrﬂﬁzdi'l\féﬁﬁﬂfeé Bitt aatanmtaelur-m&f or matlon

circuit 15 ap 0 _-one input add The ou si,gha
t he adde% at % Oﬁ?afl]%o gﬁ%p?l}&ﬁ}}g é P‘ y
reproductﬁeamodnddtorni3nmanedﬁtdéﬂmnmtmputdssgnalAnfenbedérafernennry

'Tf]ef ed tg the %@te%@&%o%e%ﬁ% tfe é’&%éc&édt BHOYHR Butpae filter 18.
terminal 14 although not shown. The transmlss1on data with
15 error corrected and coded is supplled to a erte head for
recording. S : ' ' ST e
The buffer memory 12 is. prov1ded to buffer the
encoded data so that the data rate of the transm1551on data
does not exceed the capaclty of the . transmission 1line path
20 A control signal for controlllng.the quantisation step is
supplied from the buffer memoryslz“to the quantisation
circuit 9. The control of the'quantisation:step is
performed such that when there is too much transmission
data, the quantisation step is made coarse (thus reducing ;L)
25 the amount of transmission data produced), while when there
is less transmission data,; the quantlsatlon step is made
fine. o o A _
The output srgnal of the quantlsatlon circult 9 is
fed to an inverse transformation circuit: 15, and-the output
30 signal (frame difference)- of the inverse transformatlon
circuit 15 is applied to one input of an adder 16. The
output .signal of the adder 16 is sent to-a frame memory 17.
A reproduced . plcture is reproduced at the frame memory 17.
The output signal of the frame memory 17 is fed to the
35 subtractor 5 and the adder 16 through a loop filter 18. The



»10 loop filter 18 is provided to l-essen random noi se and bl ock distortion
generated in the quantisation of the coefficiéent data at the quantisation
circuit 9. Further, a novenent conpensating circuit 19 is 5 provided. The
pi cture data (the output signal of the block segnmentation circuit 2) of the
present frame and the picture frame (the output signal of the frame nmenory
17) of the previous frane are supplied to_the novenent conpensating circuit
At the novenent conpensating circui ti@9, a 10 novenent vector
|n iCative of novenent betwefn frames i s detected, and the nnv& Pgt vect or
t

i s suppl i 2@oRo faddem Ak IeRFOyifed,t@ essan FPIdR NqysSe 2y P<Bul ses

are suppl aq@tbrﬁmdm@mawﬂd s 18] tfhengmimathdm dhethoveoefficient
conpensat iy C|rcxht 19 tq sw.t.ch bet e case where 15 novenent

conpensat | 3 Rt SU{H ﬁQ§ﬁ?qnﬁﬁ€¥%£l d lateral directions is carried
out and the case wh@uxthemenmoyemests adnpensating | eireaitdi®edsi on only

| ool Chitiiaedl Samd s oA (ko SANARL 14 nd DB LRE HEbERUI [ 3

fromthe |'se gener at or 'S supp to 20

xer 11 as an ID
si gnal f oFegmentagdiothiHEIHE i2t off theée RIRSAN %ﬂﬂ?t#ﬁg therpighre
encodi ng @rﬁn@dctetdxet (bd\'l(}ﬁxﬁ rsargﬁialsssfortu&tﬁra@emh@w TENtoHNEdei nterframe

of 5 2501 PEAYIANE SHARE The RUPRF 7 So0 D HevRienE| RnaesaeLfan er ! on
conpr essi eincatie. IPhe @invehedemvement eoUEENSALING ccEronit b%,eapl ai ned
ref ernigng to‘?refrde%!:r %e%t{# gﬂ{ﬁc'%t% W £ ﬂ:LﬂeévPeé:&foimééxléra”ES 30

contlguous In ane 1's divided into n, exanple, 5 so that

each fran§Q§ﬁ§ﬂ@§un@ﬁQ(§bﬂlmQﬂQEQQﬁwWﬁﬁﬁQﬂ %ﬁxﬁﬂﬂ?&}?ﬂr%&t?ﬂﬁ LERBSded
datz of egeho¥yildednd the multiplexer 11. Control pulses are

supplied from the control pulse generator 7 to the movement
compensating circuit 19 to switch between the case where
15 movement compensation in both of the longitudinal-ahd
lateral directions is carried out and the case where
movement compensation in the lateral direction only is
carried out. Also, a pulse signal for controllirng the
switch circuit 3 from the pulse generator 7 is supplied to
20 the multiplexer 11 as an ID signal for distinguishing the
intraframe encoding and the interframe encodlng and added to
the transmission data.
The above mentioned interframe encoding is hybrid
W encoding of DCT and DPCM and performs cosine conversion of a
25 frame difference provided by DPCM so as to achieve a hlgh
compression rate. . '
The above described encoding process will be
explained referrihg to figure 5.
Figure 5 shows pictures FL1 to FL6 of six'frames
30 contiguous in time. Each frame is divided into n; for
example, 5 so that each frame has boundaries in the
horizontal séanning direction. Encoded data of each dlvided
area (called a "block group") of frame FLi is- indicated as
Gil, Gi2, ..., Gi5. One block group of the five block
35 groups is subjected to intraframe encoding and remaining



area (called a "block group”) of frame FLi ‘is indicated as GI, G2, ...

G 5. One block group of the five block 35 groups is subjected to intrafrane
encodi ng and remai ni ng four block groups are subjected to the interfrane
encoding. In figure 5 the area indicated by a hatched solid line shows a
bl ock group to be processed by intraframe encoding. As seen fromfigure 5,
the position of the block group 5 subjected to the interframe encoding is
shifted toward the | ower side every frab. 1n addition with respect to ;
bl ock group corresponding to.the position subjected to intraframe encoding
in the pr@%&lwhr&ro%ﬁgaxms@mtgdo‘aest%eoéé‘s:@oérwet e8coddagt-rane
encodi ng, Imr’ﬁ:}gﬁm 51p tm@thlmwtwnal natbneaosbmat alindi rection is

d h
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“groups, %{Etﬁﬁﬁﬂ ‘éﬁ’e‘?%t’éﬂ %&Wﬁ%‘fg ﬁﬁ%mﬁ ?@ﬂﬁghg%ﬁ bﬂgfz
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Sequentlal%&e%%é%f%n in the horizontal direction means that movement
compensation is carried out among the block groups The
15 other block. groups. subJected to the- 1nterframe encoding
receive the movement compensation in. the lateral and
longitudinal directions ' :
By dividing one frame picture into flve block
groups, performing intraframe encoding w1th respect to one
20 Dblock group thereof and performing 1nterframe encoding with
respect to the remaining block groups, the amount of
generated encoded data has a length which is contained in
one frame period. ' o
In the special reproduction- operation, for o , Q_j
25 instance, in the search operation where the pickup feed in
the radial direction of the disc is performed ‘at high speed;
as compared with the normal.reproduction operation and were
a track jump occurs, only data of the block group subjected
to the intrafreme encoding is read out sequentially as shown
30 at an arrow of figure 6A. - Reproduction data corresponding
to figure 6A is shown in figure 6B. In figure 6B, the '
hatched area represents the cue time (that is, the total of
time required for the track jump and the next reproduction
of the intraframe encoded data). hFurther;*ingfigure 6B, the
35 display operation of the reproduced picture corresponding to



:30 at an arrow of figure 6A. Reproduction data corresponding to figure 6A
is shown in figure 6B. In-figure 6B, the hatched area represents the cue
time (that is, the total of tine required for the track junp and the next
reproduction of the intraframe encoded data). Further, -in figure 6B, the
35 display operation of the reproduced picture corresponding to

reproduced data is shown. Nanely, by thﬁ?gntrafrane encodi ng of
egigductlon data Gl1, a reproduced pi ct IS dlsplayed on one fifth of

"
cree p f fgfggﬁﬁ simlarly,
reproductrﬁﬁggéﬁgcga 8§t§a§§ %gaaﬁCHSQRH%%gA ﬂgztﬁ% i I s decoded to d
di spl ay a ergRéiagcafprepupduatien odatai 61k, of FRPTACHCRE Ricttheals. As a
resul t, wheisplayee- a‘:ﬁaaﬁepﬂf@d 6F apRessatben bhetnbauppa‘r porftdfon of
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picture h eral usa as a
during a ﬂs=s@ar%ﬁultrhewmnemfzmerﬁralpﬁlP@ﬁbpé eéapﬁ@sC aftemdhe recordl ng

of a pictuseast 9oal seat.—eharégf:ﬁsdﬁeepsﬂ reﬁerdeaadeadpirat@iﬂwrcarhafe CD- ROM
is carried out ficient _.enc nventi on

h Th
et e LA R OhLY ELLEShe0laceRtRg. s €00 tuaye, dtaptdied BT O
part dfo a thetmoribdbrodevicanknt subségaéntinéramesdi ng and t he remai ni ng

parts to interframe @H&?ngge gothéhgiﬁQVSEtLﬁE Ehl gﬁgﬁﬁgyected to

pl ctures varyl ng ever I SI ng

theintr af¢mg%n@5d0ng ﬁtlftheofl wheovidphcPél ar é'ﬁpé'@@@tqe& Ib‘gﬁfr‘bﬁq ons such
as searcheSeclts t 89bryt Bame. This reproduced picture has a lateral

stripe pattern. However, is quite usable as a cue during a

15 search.

- The invention is applicable to the case where
recording of a picture signal onto a disc-shaped recording
medium other than CD-ROM is carried out with-highly
efficient encoding.

20 The invention enables the amount of data which it
is necessary to record by subjecting a part of a picture of
one frame to intraframe encoding and the remaining parts to
interframe encoding. Also, the invention allows reproduced
pictures varying every frame to be read out utilising data

— 25 subjected to the intraframe encoding at the time of special
reproduction operations such as searches. Further, the
invention can dispense with circuits for thinning out and
interpolating data, so that the circuit size can be
decreased. ' _

30 Having described a specific preferred embodiment

of the present invention with reference to the accompanying
drawings, it is to be understood that the invention is not
limited to that precise embodiment, and that various changes
and modifications may be effected therein by one skilled in
35 the art without departing from the scope of the invention as



_|nvent|on can dispense with circuits for thinning out and I nt er pol ating
data, so that the circuit size can be decreased. 30 ”,l’"“"'ﬂ"
described a specific preferred enbodi ment of the present luﬂ“l”""
reference to the acconpanying drawings, it is to be under st 008 t hat" t
invention is not limted to that precise enbodi nent, and that various
changes and nodifications may be ef fect ddlit herein by one skilled in 35 t-he
art without departing fromthe scope of the invention as 1. An
appaf at us if.or gener a&n r@mnﬂh@seﬁendgpmetatemm gndgoipressiesi mjictiams f or

d|V|d|ng éggg fure signal into a plurality of segnented areas;
%iﬂdﬁi.gﬁg or #hogonally transforn1n% at | east one of said

pI urality of segmantwléﬁe%@,rs@lﬁ%dlbggénéﬁ-agéea ramer Fiohwre gdianal gnal ;

means for ﬁfﬁber@tpmaaﬁtff&fea&améﬁewearahgsent and adj acent picture
frames, said generating neans includin a notion conpensation circuit

for reduci ng a nunbdieIS ¢EQE, ¥t Eﬁgﬁng;l@ye?:gﬁé‘éf%%ﬁ%r}%ﬁﬁf'pé?%t i on
circuit ind wdHiy mmwwdcfegéqneﬁteaaadeascw asatd Yererratd Iy

circuit ag%€¥% %ﬁﬁﬂﬁ?iiaﬁ npensate notion of the picture inmage in

only one dairec remai ni ng areas of which a
correspondi ng area aﬁem df o Lgenergtongssgmmfccremoa@aﬁwm oY esant

frame is i & Jaratal=Ya) ng
sai d d.fféﬁ*g'ﬁéa‘i%@%"s@{% C0Rg pLaas; BRI gepleritinepaRaly SRR fg

remat@i ng aoﬁié’("s‘)mbfc%*&?%Pﬁﬁ%‘a’Pl eirenif, §8§' reAdcidgh@ MUmkan ;ﬁﬁ tdaep sai d
at | east o@fe satl&rahfﬁémmélg the SRbHiBhUEahbensait ivedEHHRA Breas as said

conpressednpl rgas% atlon detector of said picture and a frame
memory circuit and being operative to compensate motion of
the picture image in only one direction of one of said
15 remaining areas of which a corresponding area of said
plurality of segmented areas of an adjacent frame is said
intraframe coded-sighal;
means for orthogonally transforming said
difference so as to generate an interframe coded signal of
20 the remaining one(s) of said plurality of areas; and
means for outputting said at least one of and
remaining of said plurality of segmented areas as said
compressed picture signal. '

25 2. : The apparatus according to claim 1, in which said
dividing means divides the picture signal vertically, and
said one direction is a horizontal direction of said picture
signal.

30 3. The apparatus according to claim 1, 1n which said
d1v1d1ng means divides the picture 51gna1 horlzontally, and
said one direction 1s.a_vertica1 direction of said picture
signal.

35 4. The apparatus according to any one of claims 1 to



25 2. The apparatus according to clai sai d d|V|d ng
nmeans divides the picture signal vertically, and sg Hm" 1s a

hori zontal direction of said picture signal. 30 aratus
according to claim1, in which said dividing neans d|V|des {'he plcture
signal horizontally, and said one direction is a vertical direction of said
picture signal. 35 4. The app us according to any one of clains
lto 3 and conprising a nodul ation ciT¢uit for nodul ating said

i nt raf r ane aped Qbmpraias Ay a{%@dﬂmmt@iﬂ@ﬁe ﬁ@ﬂeﬂodﬁtatihf%aia to ?e
para us

recordabl,e.,on a disc ed recor ap
accordlnén55ﬁﬁgﬁqﬁ¢9°4%#) ?ﬂél %ﬂ*?%nﬁnﬁﬁﬁgﬁﬁmﬁeﬁﬂge nEFﬁﬁé .
det ect or sboasdaicedid rrgacord'ahm ai sadiseishaped stgoerdifiy medium. The
apparatus according to.claim5, in which said 10 interfranme codi ng neans
further includes a frame nmenory for storlng a single frame picture signa
and & subtracter fd?hmrma@% agcoxding ctocchotn 4n bt phich gadid of

sai d fraqReiGFNanhel %ﬁf&ﬁsf{ﬁé‘f‘u&éstﬂed&tééﬁéf g68Nakbtebing’ a

The apparatus accor larm 6, 1n which said notion detector 7 s

oper at i vBOtd oz Rk (ﬁajs‘g EP-?‘?% ﬁ"l’eﬂﬁﬁ’y for notion conpensation of the
single frame picture signal stored in saidframe nenory so as to reduce the
anount of data of |d dlfference 20 _ ppar.at cc ng to
claim?7, Si*n whi ch eﬂ??ﬁf&%ﬁ?uﬁ%sc%?*ﬂl nﬁplg i §n§ tion
f or 10hi f tinterifirams azceiir;g aieams sturicher niholhdes ‘hofranat memamy fort i cal

- directiolgq %ri]% fl e one{%&sal i&\tEhi-é‘ PPbhai 0indoa saBtihbRer! BorStored

pi cture signa \uJ
producing a difference between an. output signal of ‘said

frame memory and a present frame of the picture s1gna1.

15 7. The apparatus according to claim 6, in which saiaq
motion detector is operative to ‘control said frame memory
for motion compensation of the single- frame picture s1gnal
stored in said frame memory so as to reduce the amount of
data of said difference. . S '

20 .

8. The apparatus accordlng to claim 7, in which
motion compensation includes a full motion compensation for
shifting the stored picture 51gna1 in both of horizontal and

vertical directions and a motion compensation in part for iLJ
25 shifting the stored picture signal in one of sald N

directions. - '

9. The apparatus according to claim 8, in which said

motion compensation in part is employed to one of said

30 remaining segmented areas, a corresponding area of which in
a previous frame is processed by said 1ntraframe coding, and
said full motion compensation is employed'to another areas
of said remaining segmented areas. |



-

9. The apparatus according-to claim8, in which sai tion
conpensation in part is enployed to one of said 30 remai B,@ m
areas, a corresponding area of which in a previous franme i ﬂtﬂ"ﬂ

sai d |ntrafrane coding, and said full notion conpensation:is enployéd -

anot her areas of said renaining segnented areas. 10. - The apparatus
according to claim9, in which said divﬂdbng means di vides said frane of
picture signal in a vertical_direction. 5 11. _ The apparatus

Exﬁdlnglwb cl ai m Mhe iappaFatus aacconding tonpénéuPBonnnqwmmdh|sa1d

e”p' oyed- h&"vﬂiﬂ‘gt b Ca BRSS! £AE4 UEF ﬁégai" ?Eiﬂrle“s'l%i |
di rection. . The apparatus accor I Ng to clarm9 1 |n 10
whi ch salHQEtQQﬂﬁu?¥ﬁﬁﬁE#QHV|des said frane of picture S|gnal in a
hori zontal direction. 13. The apparatus according to claim12, in

whi ch _sai ¢ notion ¢ ensatio art enpl oyed.fo Shlftl he 15
stored plgPUre si gnal T orfiBPI%f $ %+?g2€?oﬁiaiﬂ 10, ?ﬁéﬁh
gener at i nfo& ioomeroagreats it odnir in q;aynal isoepploeyed: fdrvshifkingithy e f rame

pioture Suilded Hitehadd B L1 0fRRBETL S8 casreRkibggOnal Iy

transformng at Iéas aréas so as to
generate an -intrafrane coded S|gnal generating a difference between

present ang 25 adj ac@d 44 CP“A r@é@émiﬁgnaoacfmmoa CQPPSalyl G Ci reuit
for reducing a nunber_of ta of said.djfferencge, the fmotion conpensati on -

circdPlt i HOEH fRid rﬁ’a‘t‘f%ﬁr’“&%t’&%@‘bﬁ" vides ﬁPéfluf-EaEﬁd°$ Pr’-&r?é“??ermry

circuit asdgh@indropehdirigonttal adpeeseienoti on of the picture inmage in
only one direction 30 of one of said remaining areas of which a
cowespondi ng ar ea | |

i3. The apparatus according to claim 12, in which said

motion compensation in part is employed for shifting the
15 stored picture signal only in vertical direction.

14. A method of generating a compressed picturé signal
comprising: '
dividing a single frame picture signél into a
. 20 plurality of segmented areas;
orthogonally transforming at least one of said
plurality of segmented areas so as to generate an intraframe
coded signal;
generating a difference between present and
\_25 adjacent picture frames, using a motion compensation circuit
for reducing a number of data of said difference, the motion
compensation circuit including a motion detector of said
picture and a frame memory circuit and being operative to
compensate motion of the picture image in only one direction
30 of one of said remaining areas of which a corresponding area
of said plurality of segmented areas of an adjacent frame is
said intraframe coded si@nal;
orthogonally transforming said difference so as to
generate an interframe coded signal of the remaining one(s)
35 of said plurality of areas; and



of said plurality of segnented areas of an-adjacent franme is said

intraframe coded signal; orthogonally transforf ng sai ﬁ mm s to
generate an interframe coded si gnal of the remaining o u "mm ﬁllmm
plurality of areas; and outputting said at |east one*of Cant rendi ni*ng of
said plurality of segnented areas as said conpressed picture signal. 5
15. A met hod of producing a conpgssed picture signal substantially
as hereinbefore described with reference to and as illustrated in figuresy
4A to 6 of the accoubpuytipgdsaikdngs. 1éﬁst:hhe of and&memainin@oof .
pr oduci C a d rate
substan'[glia aﬁ& fﬁgiggnggf %lré ggg&% $nsu erenc %Q%% gﬁ_&:ﬁ?@
i |l ustredignak.figures 4A to 6 of the acconmpanyi ng draw ngs.: 17.
A record nedi um havi ng recorded thereon a picture signal conpressed by the
met hod of claim 14 or 15 oqr usin% t he apparatus of. any fne of claing 1 to
13 &d AP~ - A method of producing a compressed picture 51gna1
substantially as hereinbefore. described with reference to
and as illustrated in figures 4A to 6 of the accompanylng

drawings.

10 16. Apparatus for producing a-compressed_picture
signal constructed and arranged"toﬂoperate'substantially'as

hereinbefore described with reference to and as illustrated o/

in figures 4A to 6 of the accompanying drawings.

15 17. A record medium having fecotded‘thereon a picture
signal compressed by the method of claim 14 or 15 or using
the-apparatus of any one of claims 1 to 13 and 16.




