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receiver with buffer menory The present invention relates to evision 5

r&cei vers. Wewop4kapeaee of noving inmges is viewed on BOE/FRISLI0OOS7 A
tel evi sion receiver, the signals received are applied directly to the

vi-ewi ng neans. In this way, the television viewer is constrained by the
screeni ng of the prograrfedevigsion regaivder [with utfen mémorynt ervene in
this screening, he can nerely change pro- gramre. Wen using a video
recorder it is possible to replay a snl ppet of the programme recorded on
the magnetic tape or tFRemPxRAsnG: sinvARticremrilatese &9 reelevrisien.

These functg onsetiel vi¥s "RHeRY aDsbdiéiice 19f nidvihdf iﬁh@\hsoacy tvDagedf
payi ng out of the nggnetlc tap%ast t%f?‘gf peti c head S not
desired to enpl®y &2% RFPERoFer 3t F ?’?\e§€ cﬂ’i”on§ sjgnals
necessary to prmdeicred i #pedapplibkd. diatextilyt oto Sthe m&ningaknms.t In

ppssi ble to de [ é)v‘% tlﬁet h@ef \?’ﬂfgnzgiewgfr l}?e % géaggﬁat 'by[ g t he

signal recei ve Thdee prayrng of "a sni _
content is pr emmg)rof atheepragnameerecsivaﬂeanﬂedé ey wishies uhtpl ng

over 2 STRPS! el cliobhis YUokeiing hd cdual ikl SELEI o

processi ng- of- rom 25 uner or fromt
peripheral socieiamme. ¥henhaeing & vidpor Faconder 11k cipspassinle rﬁa%t be

equi pped W th ardpidyer arrermﬂp;feaoabﬂfe thest pebgpamiel ar88opdeler off tmges

and wi th an addressq‘ué:] tcac,)l:r,]e g:l: to .jump over a snippet deemed to be of

no interest. These functions are obtained by modifica-

15 tion of the conditions of paying out .of the magnetic

tape past the magnetic heads. When it is not desired to

employ a video recorder to ‘obtain these functions, it

is necessary to provide, inside. the. television set,

means making it poss:l.ble to. defer. over- time the playing

20 of the images constituting the:signal received. Indeed,

the replaying of a 'énippet; assumes. that its content is

preserved for a certain .time in the . receiver and

jumping over . a sn_:l.p‘pet ie cqnceivable only as the

reducing of a deferred processing- of the signals . from

25 the tuner or from the television peripheral socket. It

is therefore sBeen. that the: tellevis'ionv. set. must.-be

equipped with a buffer memory capable of stqcking a

large number of images and w:.th an - addressing control

allowing the simulation of a jump in time bearing upon

30 a group of images and the 'iﬁperceptible automatic
recovery of the preexisting playing conditions.

The subject of the invention is therefore a

tel,evisién receiver co;_np:i:ising means for obté.ining a

source signal representative of a s'equehce of moving

35 images and display means allowihg the viewing of the

said sequence, chractérized in_ that it includes

internal means enabling the said source signal to be

applied under deferment to the said di.splay means; the

said deferment undergoing a change of value on request



a'=IIowi ng the sinulation of a junp in tine bearing upon 30 a group of

I mages and the inperceptible automatic recovery of the preexisting

pd aying conditions. The subject of the iRAv@ntion i s therefore a television
receiver conpri t S C squt of a
Sequence of mocrdy SRCAIRLLOALPY ey SELE Intela YERESTR Madar!
the sai d seque®e, sakipiy: cai Aubsequent meqqﬂﬁﬂide!’rhﬁnteﬂaél dmﬁmsnent
enabling the syeingprsavhédabyt 8 Rixeauy Iféhéﬁﬁeﬁadfa te o d
di spl ay neans; thengs)y d defer mant undergoi ng a change o vaI ue on request
-2- and aut onatS®Va9at rE&df%y its initial value in order-to satisfy a
ﬁubsequent 5 equest ; f tmxéa?dbgieéer.wttmi mavaﬁeﬂﬁaecid;yaﬁsausf HeVEs®" Y
aving a capaciity .of . several images. ' ' e_subj ect

i nvention is allé%ﬂé‘%ﬁ Limntie U%Pﬁg ?r?&nsdfg?rfﬁé d'é?%’?)?‘@ ’?g‘aﬁsn‘?gs@n of
a sequence of seguenue | ofgemowirgy aimlagbﬁer vienoray abaffest cdnemddy
wite and read @&Qr:%%ﬁ! S, raoi - ahrupt
change of val ue on &?e%g{s'lt #{Fau d,e;g r?rgrdez.s%%%%'r?%o ggagg tl.‘atfé)

val ue in order qaa-%edqe%wmep%ubséqnsmngeqaeabm elambgubfenraﬁsmrqp

having a 3u¢f fi GdeRplestaRatd téﬁxééh&@f@@l_ﬂysf¥§ﬁﬁing its initial value in
order to satisfy a subsequent request, the said buffer

memory having a sufficient éapacity to contain several
images of the said sequence, characterized in that the
said abrupt change of value .is by choice positive or

15 negative, so as to offer the possibility of repeating
and that of skipping a pori:ion of the said 'sequence_.

The invention will be better. understood by
‘means of the description below .and . the appended
Figures, in which: ' S - . -

20 Figure 1 shows- diagramnatlcally the internal
means of a television ‘receiver according to the inven-
tion and their application to the function which allows
the skipping of a group of images.

~ Figure 2 represents the means of Figure 1,

25 applied to the replay function. | . _

Figure 3 is a I_-diag:.':am-of a television. receiver
equipped with a buffer memory and with means for com-
pressing/expanding the images to be  -loaded and
extracted from the said memory . '

30 : Figure 4 is a flow chart specifying the opera-
ting procedures for 'a system for managing the addresses
of the buffer memory ':i..llustra;ted in the earlier
- Figures. ' - _

In Figure 1 can be seen, under (a) , a memory 1

35 capable of stocking a seqﬁence of 'moving images
originating from a souﬁrce ‘8. This memory includes N
areas assigned to the storing of the images A, B, C,
... PQR and in order to better illustrate the cyeclic
operation, these areas are arranged as a closed loop.



i;rrages of the said sequence, characterized in that the said abrupt change
of value is by choice positive or 15 negative, so as to offer the
possibility of repeating and that of ski.pp:'sng a portion of the said

seavence, 0o gRgCTERa 4 ooy Bebhe MR A0 L MRgREy T 1idfites
Figure 1 showa ditapngmeti dhl ﬂ.ylagehe A.ntBF nal. means GIQRy t £bkYiowedn by

ecelver | acoor daBined ! BErkaueri Ion 480 LHELE P BEALERD |And"Satiiet on

which allows t pp| ng o mages. resents
means of Fi gur fungtipy, %?ppﬂmdztd'limebﬁepl a&ﬁnﬂﬁﬂﬂqm -whighe effiects

di agram of 52 ! eheV I RLULAFCRE! the bl gRaS W (e Aftd | She TR 288 Wiid
means for com pressing/ expandi n [ es, to _be | oaded
extract ed frorrF‘Fﬁ‘é’ré’alﬂ n@ﬁg : t“ms ge Ehgurelacked %efl%ﬁmn'
speci fyi ng theadﬂm‘e&s;hlgngi mmedﬂéeswﬁeh datks tfew | fhageagheg ddiftrol
Flgure 1 can beTs it AT pependd ohomn Athd Sadfies coupplisiovtala .
sequence of mrtnglmea@émra giriteraddressingocireust Jhi Inmdigure
Corder B9%ERE RSP AETCE R Ao RS e Spstnpp 25
arranged as a 8kosod toop. Pr Q. egan to be loaded when the arm 2
was pointing to the top, the precise instant of the
start of this loading being denoted 7 in the time
charts of Figure 1. The reading of the -memory 1 is
15 portrayed by another arm..4. .also:turning ih the clock_-
wise direction, -but which _is delayed. relative to the
arm 2. In Figure 1, under (a): the shift is half a
revolution. Read-addressing is portrayed by a line L
connected to a read-addressing circuit: 5. Reading gives
20 rise to a signal‘ T(t) which is a sequence of images A,
B, C, ..., P, Q, R like that of the signal S(t), but
whose restoration starts X image intervals after the
instant labelled 7. The r'ead'signel T(t) is applied to
the display means- 6 of__e television set furnished with
25 the memory 1 and with. the means producing the source
signal S(t). The. phase of:normal: operation is assumed
to correspond to the maintaining of this shift of X
image ‘intervals. '
In accordance with the foregoing, it is seen
30 that the memory is refreshed after each complete 'rota-
tion of the arm 2. Wheh. _the_ time shift between reading
and writing is constant and does not exceed the refresh
period, a delayed prog:i:aimne is observed on the screen
of the television set, since the images were output by
35 the source S before being displayed. '
The user of the television set may w:.sh to skip
a snippet of the programme, as occurs with a video
recorder when the £fast forward control is operated.
This fast forward facility makes it possible to close



-3- The signal S(t) to be witten to the menory 1 includes a string of N
images A, B, C ..., PQR followed by another string Alerr]-Rerr]. In
order to portray the wite function, an ar#& 2 has been represent ed. which

effects 5 thed q | tq,ﬂlpgT Of e egéggi?%g Eéging gg! e zgq:%&)ffgﬁe%each

This armturns rectron reSS| a new ar ea
new i mage. Thebdontaw| eﬂmémmgz d%ib@hds thign Aket adbedng swhollyl via

a wite line Eelyindndddce- ﬁf’déﬁésbﬂﬁsihbc'ﬂpt i?B &ﬁﬁ&éﬂuéﬁdlﬁf 1:7he
(a), it has been assumed that the sequence_A C, Q._R.began to

be | oaded whenB®% aFhe2 ARPIARTIALR) tEmPMEPG& t s ecF?SlFllirﬁ'ant”bf

the start & tHRH1IdsAdiven hﬁid\ﬂ: dappt £ Figlirkht WwhekeChds t:.% Hedd Othgt 1.
The readi ng of

The 1220109 O Sl TEGRY. de® £ nagl bt Sebhcal BRin Al B3 LA
In Figure 1, umdms 2(ajint herderfttos shdéftenr ctivé utimervehd- ﬁphmtsing IS
porraed Y, 2 4y CANEGEAiGyR F6QCAUNESET! BeR! TRl 0 R0
..., P, Q R Iithe thoment anenshigﬂaltlat;reagdmgmeathessgqusngn HKarBs X

| mage | ntaigval g afLer, 1A NSkadkakrded,! Wb tndtCehsinabeBah td n idre

“appl |ed to
read at a speeded-up . rate or are purely and simply
skipped if the snippet is 'in_st_:ant'_.aneous, as assumed. in
Figure 1 under (b). This - second phase of operation

" illustrates a first aspect. of the invention.

15 ' A second aspect of the -invention consists in
automatically and gradually . recovering the initial con-
ditions, that is to.say. the delay X, after having used
the fast forward control. It is- therefore assumed that
what remains of the sequence A, B, C, ..., P, Q, R has

20 been displayed and that. ai: ‘the. instant 8, the loading
of the sequence Aj-R; is begun. It is seen under (c) in
Figure 1 that the shift between the area loaded and the
area read is increased by one unit. This: involves a
duplicating of the reading: .0of image R which is

25 immediately followed .-by..-..the' reading. of the sequence
A1-R;. It is noted that .t;h'e delay of the written
sequence relative to t_:he' read sequence has become
X" = X' + 1. When reading the sequence Aj-Ry, the image
R; will be duplicated, this having the effect of taking

30 the delay to X" + 1. After a certain time, the delay X
is retrieved, this It.erminating the recovery phase and
allowing reuse of the fast forward control.

Starting from the initial situation illustrated
under (a) in Figure 1, it may be wished to review a

35 snippet of the programme which has just been displayed
on. the screen of the televiaion',aet. This facility,
likewise offered by video recorders, corresponds to the
instant replay control. It is obtained with the system
of Figure 1 by ihcreasing the delay of the arm 4 rela-



t‘he di splay neans 6 of a television set furnished with 25

| mage interval g3ypN t%PCQﬁQaQ {¥ £8heEItides' ta '

menory is refreshed after ea corrp ete rota- tion o

the menory 1
and with the nmeans producing the source signal S (t). The phase of normnal
operation is assunmed to correspond to twedbmai ntaini ng of this shift of X

arm

%Be thag the
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time shift bet kbenipveationawhigh dishdllnatsakead by &i m 4ot exceed the

refresh period, a del agad ﬂ@mam hﬁx&l&sewﬁd;en dduiSCEREN sqftdarﬁon
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arm 4 has beencae@smé@kmaecehmtémwhqn. ﬁher daagey %hUFFerﬁhtﬂn'e
interval geparghlaj@d, it is noted under '(b) that- the following image

igs again A. It 4is  therefore possible .to .view the

snippet containing images A to H again.

According to .a fourth aspect of the invention,

after having performed an instant replay,

it is

15

20

25

30

35

necessary to return gradually to the initial situation.
During a second write cycle starting .at. the _instant. 8
in the detail (c): of. Figure 2, arrangements-are made to
obtain a read delay whos_e'.value X" is one unit less:
than X'. The difference between the read signal T(t)
represented under (a) " and ‘under. (¢) - lies in the
skipping of the image R, so that. the following sequence
A1-Q1 is read immediately after image Q. This removal
of one image will be repeated. cycle after cycle, so as
to return the delay to its initial value X.

When confining oneself to one of the two con-
trols, fast forward and ins_té.nt replay, the initial
state of the arm 4 can be situated just after, or just
before the start-write-p'osition of -the arm 2. 1In.
Figures 1 and 2 the two possibilities have been pro-
vided for, but the choice could be offered between
making provision for both controls or having access to.

only one of them with a doubl_ed delay amplitude.

In the foregoing description, the manner of
cooperation of a signal source S, a buffer memory 1,
control circuits 3 and 5 and display means 6 was
indicated. What is true for the image applies also to
the accompanying sound whiqh' may be associated with the
video signal through_-' sampling, quaﬁtization' and time-
division multiplexing. A television set implanent:in_g



reading fromwiting. The interval goes fromX to X at the nonent at which
the reading of . the sequence A, B, 10 C ..., P, Q R started, so that the
i;mages Ato Hare read at a speeded-up raté er are purely and sinply

skipped if the g %eﬂé;éﬂskﬁntﬁ%h%d A5 £ 2R She s Fiiipﬁt%a%@ﬁeruﬁ b) .

Thi s second phase of operation il rates a first aspect e 1 nvention.
15 AFdeuaed 3aspect of the invention consists in automatically
and gradual 'y recoveri jgd hﬁldi&l\}:?de&oﬂi bih0QSe bQBHuh%dt ®yS @Y ddifesle! ay
X, after having used the fast forward con ol., It isS thereforé assuned that

what remains of tP% Sbfadmed Afrem @ te e"*" op Reripheral pgerkgtspidyed

-gnd thaftals t hgoliowxt aﬁhdSSSdtﬁﬁi I aadbasnt@;] étrﬁﬁfﬂﬁa;mfe%%eésbeta[ etmésés
egun S seen u ure a e shi wegn e
Iogded and t he SH922 8“‘& ﬁhﬁ?:fggg@d e GHIRC °ﬂﬁ% Hvo \’/esGa i
duplicating owhiiche :.s exaBowiatdd a negendRsighaihW.i Eh&%e sigradisntate
fol | owed by thipﬁﬁi‘&d“g g5 the, Se&ﬂ&ﬂsg(éf.gye:hm ecrt{x%]verﬂér' S1H0t §ghs dipat

t he del ay e Wwitten sequence read sequence has
become X' = X quantiwesm anddmuitiplexegudhem.\The sanpledsgadrimktiwil |

be dupl i C%Ed ﬁl@:&d“ayémtbfgﬁéieﬁfs Aadrdddill 3¢ al Baad@ated Gnefnory 1
After a certain tineg, |sreir|eved thlstermagln%{the

recovery phase@?ﬁ-‘d the oW‘ﬁ'Q°P€u§éf oFupRing & defexrred . 3ep TRITIR
fromthe initials sdésetibedi labdiie.at e uddgitad) vidds geignalsi tle@yins

wi shed to revi The converter 11 are .conveyed onto one of the paths of
a switch 12 which assigns- them to.an encoder/decoder
15 circuit 15 which carries out compression -and expansion
operations making it possible . to obtain bit-rates of 1
to 15 Mbits/s for the purpose of storing:the images in
a memory 16 which combines together the means 1, 3 and
5 described earlier.- This memory can have. an. extendable
20 capacity -achieved by'.adding .modules which take the form
of for example. microchip - cards. The . other_ path- of the
switch 12 is connected on the one hand to a. frame
memory 17 and to the input of a digital/analog con-
verter 13. The output- of the converter 13-is.connected
25 to the input of a RGB matrixing circuit 14 which feeds
the display means 6. .In the example: shown. diagrammati-
cally in Figure 3, the  encoder/decoder 15 is a
JPEG-MPEG processor (intra-image compression, MPEG com-
patible) working in half-duplex mode at -a speed of 15
30 images/s. The switch 12 switches at 30 Hz or at 25 Hz
depending on the television standard envisaged. In this
embodiment, the frame memory is reread twice to avoid
flicker. Without deviating from the field of the inven-
tion, it is also po_sible to envi.sag"e. full-duplex
35 operation. In this case, the diagram of Figure '3 no
longer includes a switch 12 and a simple encoder is
used, with the labe;l' 15. A decoder must be added
between the memory 16 and the digital/analég converter-

13.. ‘



35 sni ppet of the programe which has just been displayed on the screen
of the television set. This facility, |ikew se offered by video recorders,
corresponds to the instant replay controd.714¢ is obtained with the system .

of Figure 1 by increas I of t ar Az tive _}.Q.l he
arm 2. This constitut egﬂlgl%cq‘f%gg%ect 0 theg%fnlveﬁ ?on \ri\'ﬁlagﬁn%s witH
il lustrated byafijysteble |time gahdfR, wswhly @) its hami beehe deisoxdbiedh

e : hag| beehe dsiscxitiesh
Coen that the Fasnud Saied Cj‘. ik Egutothlabeo]) mabay, pop@ULises, forn

so as to copxampdet fious d6-Mbits ahipm\eqias ykoopredusedtimesdamnn |

t he read sggnabfagh@ow!ggq.egfaoln%r gg_gmdﬂ ay XeIf:this- change t akes pl ace
abruptly when the imge H was

] ' d b) that-
the fol | owi ng i mage is"ikgout eVthi’f% % eFBIPe é&&s‘iao € Ber. Bt hg
sni ppet cont ?i I&iibgr,]i rrmgesié\ tpossi-maen t:d\ccm{wtiissyeOtfs:‘fnylrl_‘dﬂ m_agalatti@‘ t he
i nvention, after_ _havi,n r an 4 nstant ay it is.,
necessary (o rBEAPRY AR IARRE £ Pl ) 44 Pt PR taae Rpeciintad
wite cycle stwithnqiat-gaphewrhteannds read hbeadsai Thec)lengtlyi gfir €ape
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| ess
functions alluded to above, this amounting to making

provision for an internal video recorder having a short
tape in a closed 1oop and a special tape transport
mechanism. In such an eventual:.ty, it is not necessary

15 to digitize the information to be written to ‘the tape.

It is also possible to envisage placing, inside
the television receiver, a magneto-optical disk
recorder/reader furnished- with independent read and
write heads, so as._to. posit:.on the read head anywhere

20 ingide that region of the dJ.sk used by__ t:he write head
to store in binary form a moving :.ma.ge sequence. When
adopting a disk with constant angular velocity and a
recording of one image per revolution, it is possible,
through sizeable radial dispiacement, rapidly to vary

25 the deferment of reading and by means of track-to-track
jumps return it to its initial value. A hard disk of
the sort used in computing can also be envisaged as
buffer memory, on ccridi.ticn that independent heads are
provided for writing and ‘__reediﬂé the data.

30 To carry out deferred reading bearing upon a
large number of images, it is necessary to adopt an
appropriate coding so that the buffer memory should
store each image in the form of a compressed signal.
The image restored after decoding is normally of lesser

35 quality than the original | image. It is thefefcre advan-
tageous to produce e buffer memory device which pre-
serves a number of images in order to’ review a snippet
of a moving image seque_nce,' but which, in normal times,
does not follow the delayed path. In this variant



t"han X . The difference between the read signal T(t) 20 represent ed
under (a) and wunder (c) lies in the skipping.of the imge R. so that
the follow ng sequence Alerr]-Qerr] is semd-i medi ately after inmage Q
This renoval o . e W e yCl ] I t
return the del %?B{ggﬂln S i’n},%liléalp%%g %‘EgS@Q &ﬂﬁiﬁ%ﬁ g%ﬁ%lgﬁlii’g £
onesel f to onthef dieplawo dewnicer olfs, sof agis f towapadesedviensithe bestay,

the initial st hes 4 ,Si pyated | , j ' re

t he start-wi?te’-gsgglltgi glﬁﬂ%% { Eei rm &g. f?nogﬁiaufgégé at%ide 2lit§thseat§v\tg
possi bilities RepdaWechogeo-180 Presert fhat pkhe hdispliawe dayieeeis

of fer ]gedt Eesmegﬁn&gaabfxfcgvgﬁiaorbaﬁe?@?ﬁgms t rlf.lhsm][ thayvi ﬁaseg%&sqg:g only
one O emw a aoupl ed, ael ay a I Tu , n €. or.egol n escri 1 on,
the manner of BEGRer P8 11 DUTMALAY sHAde. SF Athe:(CRERERLE, of the
control circubuffe? methory,and dilyt ctherchhsge bquakritydisatédd Weatthes
true for the i I al s { CCO | ng. sound. whi ch e
associ ated w tgggﬁé%%ga‘ggﬁm ﬁ%lsti%ﬁlr 3’%@% essagﬁrgﬁ%,gﬁﬁgn{)g%g*’gn agﬁé B"l"me-

di vi sion nul ti pdeptng. colpricaiiss diefiwesn imqgenguality and6thehamowndntion
I's conposgq Of JENRHEP HRF it BY GFldthd r&f”g__éo_nj;z_'qll fixing the com-

pression factor and hence the..extent of the memory area

assigned to each image.
The flowcharts (a) and (b) of Figure 4 illus-
trate the main steps of the process to be implemented
15 for the microprocessor management of the buffer memory
1. It is assumed that this buffer memory is capable of
storing K images, the deferment initially taking the
value D which represents the nu:hber' of images between
the write address and the read address; D will, for
20 example, be close to half the capacity K/2. The instant
replay function will Bea_.r at most upon Q successive
images and the fast forward function upon R successive
images. The write "addresses are obtained ~from a
variable N. Under (a) in f:Lgure 4 i'i:i_is seen that,
25 starting from the initial condition N =D and P = O, P
being the read address, the operation in box 18 is per-
formed, that is to say N modulo(K) to obtain the write
address of the first image. Box 19 indicates the
loading at this address of the source -ima.ge and box 20
- 30 undertakes the incrementation of N. Alongside, the pro-
cess illustrated under (b) indicates th_e' processing
applied to the | rea;i address. When under the conditions
of reading without calling upon the "replay" or "fast
forward® functions, the contents of box 21, box 22, ‘box
35 27 and box 33 are performed. This amounts to calcula-
ting the read address, extracting the image at this
address so as to display it and incrementing P by one
unit. The conditional branches 23, 24 and 28 are made
with the "NO" response. Simultaneous incrementation of



'I:he audi o/ vi deo signals are produced by a tuner 9 or obtained from a
tel evision peripheral socket. A5 col our and sound, decoding circuit 10
processes these signals and delivers i mag® conponents Y, U V with which is

associ ated a_ SGUIS d03nd! rI0ESEaRrARRES Bal-tiils’h dfecéfence -2

anal og/ di gi tal ~ " conver quanti zes mul ti pl exes em The
sanpl ed and mequal 1o Dpl exed sound signal is addressed to a dedicated
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matr i -Xi ng circurt 14 s th |slpl agﬁmeans 6. _In_the exanple
shown di agr anmiR¢rementsy °Fndeﬁr§m°@t93 virtugerfiddich Phage pf 4

JPEG MPEG pro é@&tibﬂ; r&ﬂerraaaaﬁgapmssraad N 6981 wiidlcth| 6pcupEkang in
hal f-dupl ex mo :.lftb ‘igowed up imperceptibly at a rate of a shift
of one image every Y images. ' _ o
15 Operation of the saﬁe_ —sc;:ll:'_gwatpplies in the case
of a fast forward, but it -:I.nv'o].ve the branch to box 26
which takes X to the valué-"'n{A with upper” Boéund R. The
conditional branch 30' _ selects incrementation or
decrementation, so as to swallow up _the sghift of the
20 read addresses and retrieve. a shift D without one being
aware of the insertion or removal B3f Tan’ image in the
moving image sequence.
It goes without saying that the determination
of the write and read ' addresses--could -be done with
25 hard-wired logic, especially by means of appropriate
address counters. '
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30 i mges/s. The switch 12 switches at 30 Hz or at 25 Hz depend| ng on the

tel evision standard envi-saged. In this embodinent, eI
reread twice to avoid flicker. Wthout deviat#ng fro E{}Hgg Elg%A égf%thhi

inven- tion, it is also possible to envi ul I -du . In
this case, the diagramof. Figure 3 no |onger includes a swtch 12 and a
si npl e encoder 1s used,Dewidet ﬁacﬂ-adénglaleansjeﬁoneﬂ:h#usieﬂa;'mﬁledrMSween

the nenory 16 di. gi a Yol
of deferred %%g& o8 & P%%g}‘ggt %glne ti mg ]iﬁnﬁe"suc as It ﬁ teen
descri bed, can menpadeingh ab’:’;éi‘ﬁ‘e@nchlbt yritimg yap nt%ﬁﬂﬁ’rﬁ?fé?‘eex’ﬁ whde

four 16-Migs LlidésSeoradd BESRUGE sunerum&y Githh%. Oé'dﬁfi@ieﬁﬁe

m nute. Wthout devi atl ng fromthe field % rﬁ nven- af
possible to erfARAREEYisFRy PRt PEVRERD P n?l‘?ldPﬁb ’Be%ﬁ’ls

endl ess tape amgtpﬂowabdaﬁbrgaak\mgt ahan aich ddBacsen tf endengd hanf
tape 10 sepa se heads t rQdue e fu ons
al luded to abo hﬁ ABERt Pg %nml%#dow di (%n O&a&aé taelfrlngﬁgél deo
recorder havi ngnatsdnorand amaduaal clmptmq;t aef aispecinitiape valmeport

10 characterized in that the said means of deferred trans-

mission are internal to a television receiver -and con-

nect the reception means delivering the said sequence

' to the.display means: allowing ‘the: v:.ewing of the said

’ sequence. = - e e am e i e —— e e

15 2. Device including'means_"' for the deferred trans-
mission of a sequence of noiring images wvia a buffer
memory associated with write and read addressing means,
the said deferment undergoing Ian-_ ebrupt change of value
on request and automa_tically resuming its initial value

20 in order  to satisfy: -a"'su_bsequ_en'et request, the said
buffer memory having a “snfficient capacity to contain
several images of - the.said sequence, characterized in
that the said abrupt change of value is by choice
positive or negative, so as to offer the possibility of

25 repeating and that of skipping a portion of the said
sequence.

3. Device according to either one of Claims 1 and
2, characterized .in- that-- the- 'said deferred. transmission -
means ' comprise: a writable and erasable information

30 medium, means effecting the paying out of the said
medium past a recording head and past- a read head and
means for displacing™ the said read head, in order to
modify its position. withinj that region of the said
medium scanned by the said recording head.

35 4. Device according to Claim 3, characterized in
that the said information medium includes a magnetic
recording material. ' o
5. Device according to any one of the preceding
claims, characterized in that means are provided for
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mechani sm In such an eventuality, it is not necess rdtiid SHEET QA9 EEEN! € t he
information to be witten to the tape.. It is also ppssiblgssacesvi sag
pl acing, inside the television receiverll a nmagneto-optiTar—dirsk

recorder/readeg,furpished wth inde t and..wrl te. heads . to
position the rg?ﬂ" éﬁ&@ﬁﬁ%?’é% Bg‘?%glgdgg’ﬁﬁg} :i%g"\llgo"lng ?Eg El. s%k J'S%ed by
the wite. heatiot thet eaddi medima.y f orm a..nmovi.ng i.nage..sequence.. Wen .
adopting a disk with ¢ tgag#. elaci & dega r | ng . nage
per revol uti on,g'it IS %%?g'?gl e, t r%it:f:]% ls',:igze% T%ﬂrgdi ai glﬁ%fﬂ%ﬁ%%ﬁtgﬂ
rapidly to varyhat thencsaitdeheade FATe cHATAGLARJ HRRdR FfurRished with
track-toatgackajigchgpgeturn it toits. initial value. A hard disk of the
sort used in cgnmputing_can al so be vi saged_as, buf fer nenor. n gondition
that independefit headsP&V&<sr o%‘?"o%ﬁg{l’b? %?ﬁt?%’f’ﬁn&'r e%lb?_’ﬁﬁc\\{ﬂ’égﬁﬁéa."%o
To carry out dghal:r ethecadaigl bdmyady umed ather gsabdnbmeddimi nfgem ia is
necessary to ado n_agpropri at i 0. t_th fer menory should
store each ima&gg}tﬁ?f'ﬁg Sypﬁtgg g’fg(%g esti?e(? Sl é:nae:ﬁet € i mage restored
after decodi ng8i.s nor nikleicel danordigf togeithey omen afheChbainsndl andage.

|1 15 thegglor g aialbad G0REA | SnP QEHC CiReb Wi BREPLY Hidiy, MpCla Pre-

serves a nunber:of |maages In order to review a snippet of a noving inage
sequence, but WACTRProfessorymanaged random Acqefs MEMIFY del ayed path. In

this variant g, - Device according to Claim 8, characterized in
that the signals representative of the said images are

subjected to a compreséion processing prior to their
15 writing to the said memory and in that the signals
resulting from the reading of the said memory undergo
an inverse processing before being applied to the said
display means. '
10. Device according to Claim 8, characterized in
20 that the write addressing of the said memory is
incremented image by image, as is the read addressing;
the disparity between the write and read addresses
being modified by several units so as to change the
value of the said deferment in one direction and then
25 in the opposite direction, unit by unit, at a rate
which is a sub-multiple of the ‘rate of reading of the
said images, so as to return to the initial disparity.
11. Device according to either one of Claims 1 and
2, characterized in that the non-deferred source signal
30 is used in a phase of normal operation, whilst means
are provided for substituting it with the deferred
source signal in a transient phase ending in the
resumption of the said normal operation. '
12. Device accordiﬁg to either one of Claims 1 and
35 2, characterized in that the sa_id buffer memory is a
. semiconductor memory. | - '
13. Device according to Claim 12, characterized in

that the said memory can be extended by adding modules.
-
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- 8- enbodi ma‘ﬂp,"flmsignal S(t) is transmitted directly to the BCF/FRS$/00087
device 6 so as to preserve the best possible image quality. It is only
when the instant replay node is presentl/Phap“the di splay. device is 5
switched to the buffer menmory 1. In the fast forward node, use is nornally
made of the contents of the buffer nenory, so that the image quality is -
tied to the cFHEEes1ion/expansion process. The user will te able to adopt a.
conprom se be n ilmag uality and the anount 10 A4of Agbe defernent by
virtue of a control fix t RBE oM pressigrok he extent of
the nenory area assigned T charts=(=a)~amd=(¥ of
Figure 4 illus- trate the . _ =rrot-e 15

Nnf thao huffaor NaeaVasaV RV, 1 1t jc 2o d

for the m croprocessor y

that this buffer nmenor) abl e of storing K imges, the defer
represents the nunber of inages between

Rddress; Dwll, for 20 exanple, be close

(§tant replay function will bear at nopst

f ast forward function upon R successive

ORt &ned- from- a-variabl e-N. -Under. (a)

to half the capaci fy 2.
upon Q successive imgesak
| mages. The wite & ;

in figure 4 it L,S) A
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25 starting fromthe initial condition N= D and P = 0, P being the read
addr ess, 915’;7 tion in box 18 is per- formed, that is to JGE o( K)
t.o obtain the wite address of the fi ri --i-mage. Bex 19 indicates the _
| oadi ng at this address of the source ge and box 20 30 undert akes the
increnentation of N. Al ongside, the pro- cess illustrated under (b)

I ndi cates the processing applied to the read address. Wen under the
conditions of reading w thout calling upon the "replay" or "fast forward"
functions, the contents of box 21, box 22, box 35 27 and box 33 are
performed. This fbur al cul a= ting the read address, extracting the

I mge at this resg 3 to display it and increnmenting P by one unit.
The ‘condi ti onaf/ bra ) 24 and 28 are made with the "NO' response.

Si mul t aneous i .\“ of -9- ‘the wite-and-read addresses

mai ntai ns a di Pqual to D. If.replay is instructed, the

condi tional br§ ucts the operation X = -X[err], where Xis a
.system 5 vari agai n in box 33. The-value -Xerr] is equal to at
nost Q The r #$ i s changed starting fromthe next cycle of the
process, and thiy-/xvi)Tl ...czuse %eonditiongc_b_r_anc_h fropdpex 28 to box 29

and, if the([y) . AT - ¢

) | aBcocrgy o8 .
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vérlable N gﬁg#kﬂé%i I's zero, a branch from29 to 30 so 10 as to. execute
t he operati 31 or 32 which increnents or decrenents P.PG3/FRI4/00087
of this phase of operation, the change g f--read address which occurred wll
be swal | owed up inperceptibly at a.rate. {3a shift of one | mage. every Y

I mges. 15 Operation of the sane sort- applies in the case of a
fast forward, ‘but it involves the branch-to-box 26 which takes X to the
value +X[err] with upper bound R The .conditional branch 30 selects

i ncrementation or decrenentation, so as to swallow up the shift of the 20
read addresses and retrieve a shift D w thout one being aware of the

I nsertion or renoval of an imge in the noving i nage sequence. It goes

wi t hout saying that the deternmination of - the wite and read addresses coul d
be done with 25 hard-mﬂred logic, especially by nmeans of appropriate
addr ess countpe § : g neans for the deferred

t ransm ssi on jof : se a buffer nenory associ ated
with wite 4’?5 :‘ r- ment undergoi ng an abr upt
change of v $

-

SOURCE | ~ |p1sP /22
. IMAGE | IMAGE -

y

| V= N+7 L/

(d)

J7

(b)

FG. 4
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automatically resuming its initial value in order to satisfy a subsequent
(equest, said buffer nenory having a suffici ent capacity to contain several
i mges of the said sequence, characterized in that the said abrupt change
of value is by choice positive or negative,- So as to offer the possibility
of repeating and that of skipping a portid?® of the said sequence. 2. Device
according to claiml1, characterized in zdgxraxeg d deferred transm ssi on
means conprise: a witable and eras- able information nmedium neans
effecting the paying out of the said nedium past a recording head and past
a read head and neans f dreldswipion nhddisrernivi tie dsh 5w mdaib®f der to nodify
its position within that region of the said nedium scanned by the said
recordi ng head. 3. Device according to claim2, characterized in that said
i nf ormati on medi um i nclThiesinversyioat i:':elrms dioGelkewisidn decdbvers.

according to claim2, cpua d t ovddfor
digitizing said source si gngf'lsarblégr Bg m{jérg ?‘he éalet lr?evcfﬁf'rﬁn
Devi ce accor di FpI-¥aRA;| n?@lm%@acvbthzedmtnmad-t segahseads, ar e,naga1et| c

heads furni shed nMdrited cd2psodl v 4,
characterized Hlthat $a| daﬁegdsce% s"%?g%%gr dl%o%%n%%ﬂe/ Fead sysﬂ em

of mag- neto-o 9P e ampunge,, }E)e afc &b f%n(i?%? mS®, a&shatactadiiomed in

that the wite tikdr eeplag obrt fse::.w:.@gmaﬁryw slikeE egENt ekl | ?ﬂfgx@ﬁuﬂémge
as is the read %qqlr s‘;l% the disparity between the wite and réa
HA4HS A dWha
addr esses being
The invention _appl:.es in particular to colour

television and to television receivers incorporating
means for compressing and expanding video signals.

(Figure. 1)

REPLACEMENT SHEET
g5 NOV 1998




rmdlf H nits so as to change the value of the said defernent
|n o] m mﬁ “!then in th opposite direction, unit by unit, at a rate
* Sca isu m§|ti*p|e of the rate of reading of the said inages. so as to
return to the initial disparity. 8. A deyigge.for def‘ﬂ-{ﬂ {ABEMERRISHEESSi on of
a sequence of noving imges, said device conpr|5|ng | te addressing
circuitry for increnemtiaimsariting on an i nage by i nmage basis of said
sequence of noving inmages to a buffer nenory wherein said buffer menory has

sufficient capacity tol qOéVigs "‘nél@diﬁg fnhe@& falathé deferess ransmaigsioddr essi ng

circuitry for readlntgfgak&l Wa gemﬁym n said read
addressing circuit M YadsSci f&-n said read
addr essi ng of said se enc‘(ie m)V| n Hﬁ ésE said wite
addr essi ng and wher ﬁgﬁ%ﬁ |ch S
“‘b&ﬂ and gr adual

subj ect an abrupt c K
return to an |n|t|alsuémm4¢é¢l§@ bufker snemery ?t39 en said read

and write address- igagatity nodtduiain seyeral jmages nyhﬁ)ﬁalanM‘FFvorder to
change the val ue of dhaeacserizbddinf thatthet saidh abrupt dhangetdfovalueis by
choice positive or negative, so as to offer the possibility of

repeating and that of skipping a portion of the said sequence.
2. Device according to claim 1, characterized in that said
deferred transmission means comprise: a writable and eras-

. able information medium, means effecting the paying out of
memdmedmmpuurecordmg bead ind past « read beaa’
and means for displacing the said read head, in order to
modify its position within that region of the said medium
scanned by the said rwordmg head.

3. Device according to ¢laim 2, characterized in that said
information medium includes a magnetic recording material.

4. Device according to claim 2, characterized in that
means are provided for digitizing said soumc sxgna] prior to
its writing to the said medium.

§. Device according to claim 4 chaxacu:nzed in that said

' hcads are magneuc hcads fumxshed with’ axr-gaps

" 6. Device according to claxm 4, ¢haracterized in that said
‘heads and said medmm form a write/read system of mag-
ncto-opucal type.” . :

7. Device according t.o claim 1, characterized in that lhc —
write addressing of the said memory is incremented image REPLACEMENT SHeET |
by image, as is the read addressing; 09 0CT 199

the disparity between the write and read addresses bexn 9

modified by several units so as to change the value o

. the said deferment in one direction and then in th
opposite direction, unit by unit, at a rate which is a
sub-multiple of the rate of reading of the said images.
so as to return to the initial disparity.

8. A device for deferring transmission of a sequence of
moving images, said device comprising:

write addressing circuitry for incremental vmung on an

image by image basis of said sequence of moving
images to a buffer memory wherein said buffer memory
has sufficient capacxty 10 contain several of said
images;

read addressing circuitry for madmg said images in said

buffer memory wherein said read addressing circuitry is

e




then in the opposite direction, inmage unit by unit, at a rate which is a
-sub-multiple of the rate of reading of said inmages, so as to return to an
initial disparity. 9. Device according to either one of clainms 8 or 1,
characterized in that said buffer nenory Jgia microproces- sor-managed
random access nenory. 10. Device according to cl ich| SoEMIENT 8HEEF i zed in
that the signals representative of the said inmages are subjected to a
conpressi on processing prior to their witing to the said nmenory and in
that the signals resulting fromthe readi ng of said nenory undergo an

i nverse processing befiRpemeaiaimagsiand wheseinisaidseadiadiressiag ofeans. 11.
Devi ce according to elsmldesequnnec)bfmomngsumgm isldeferred fovmrsaidd in that a
non- def erred source siwgital adch:sgingl svherein esaid deférvilg daerati on, whil st

nmeans are provi ded fogdefethizht vakuehich ly\r,ﬁﬂ?c@t% ﬁﬁﬁiﬂ%g%oéﬂ ce signal in a

transi ent phase endin dstgoll mad %;.mh] ReRpt i on. 12,
d - 8\%’&"8 a or 1an2 aracterized in that said

Devi ce according to ei§ ‘ﬁﬂﬁ?
buffer menory is a sem con or, rrenor . Device according to claim 12,
characterized in th3 e§’%l-i‘cla g@éwe%sﬁdtf%@éﬂ te @ddreysnodul es.

ing is modified by a plurality of units in order to change

the value of the sa:d deferment in one direction and
then in the opposite direction, image unit by unit, at a
rate which is a sub-multiple of the rate of reading of
said i images, so as to return to an initial disparity.

9. Device aceordmgtoeﬁhcroncofciaxmsBorl
characterized in that said buffer memory is a microproces-
sor-managed random access memory.

10. Device according to claim 9, characterized in that the
signals representative of the said images are subjected to 2
compression processing prior to their writing to the said -
memory and in that the signals resulting from the reading of
said memory undergo an inverse processing before being
applied to the said display means.

11. Device according to either one of claims 8 or 1,
characterized in that a non-deferred source signal is used in
a phase of normal operation, whilst means are provided for
substituting it with the deferred source signal in a transient
phase ending in the resumption of said normal operation.

12. Device according to either one of claims 8 or 1,
characterized in that said buffer memory is a2 semiconductor
memory. -

13. Device according to claim 12, characterized in that
said memory can be extended by adding modules.
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