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Television receiver with Ibﬁffer memory

The present invention relates: to. .i:ellevision
receivers. When a séquénce of moving images .is viewed
on the screen of a television receiver, the sig:ials
received are appliéd d-ir-ectly. to the viewing means. In
this way, the television viewer is constrained by the
screening of the p'rbgrémne received and if he wishes to
intervene in this. séreenin'g,‘ ‘he" can merely change pro-
gramme. When using a -vi_deo recorder it is possible to
replay a snippet of the programme recorded on the
magnétic tape or to .Ijump over a snippet deemed to be of
no interest. These functions are obtained by modifica-
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 provi.de,.. inside. the. television set,
means making it poSibi_e-' to. defer. over- time the playing
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
the tuner or from the television peripheral socket. It
is therefore seen. 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
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
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
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and automatically resuming its initial value in order
to satisfy a subsequent request; the said deferment
being produced by a buffer memory having a capacity of
several images. ' _ ..

The subject of the invention is also a device
including means for the deferred transmission of a
sequence of moving images wvia a buffer nhmory
associated with write and read addressing means, the
said deferment undergoing an abrupt change of value on
request and autamatically'fesuming 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
negative, so as to offer the possibility of repeating
and that of skipping a portion.of the-said'sequence,

The invention will be better. understood by

‘means of the description below .and . the appended

Figures, in which: ' L . -

Figure 1 shows- diagrammatically 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,

applied to the replay.fhnctioﬁl:' L

Figure 3 is a:ﬂiagfam=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 . '

Figure 4 is a flow chart specifying the opera-
ting procedures forla system for managing the addresses
of the buffer memory 'illustrated in the earlier

- Figures.

In Figure 1 can be seen, under (a), a memory 1
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.
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The signal S(t) to be written to the memory 1 includes

a string of N images A, B, € e, PQR, followed by

another string Aj;-R;j. In order to portray the write
function, an arm 2 has .heen_ represented. which effects
the loading of the signal S'(t) into the areas of the
memory 1. This arm turns in the clockwise direction,
addressing a new area with each new image. The conti-ol
of the arm 2 depends on an area address ‘supplied via a
write line E by a~write-addressing ‘circuit 3. In Figure
1, under (a), it has been 'assu_med that the sequence A,

"B, €, <.+, P, Q, R began 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
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
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
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
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
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



10

15

20

25

30

35

- 4 -
up in time two programme segments separated for example

- by an advertising slot, this slot being wholly

eliminated if the closing up is sudden and if the jump
has the appropriate - é.mplitude. This facility is
illustrated under (b) . in Fi'gure 1 where it is seen that
the reader arm 4 has been advanced towards the write
arm 2 in order to shorten the interval separating
reading from writing. The interval goes from X to X' at
the moment at which the reading of the sequence A, B,
C, ..., P, Q, R~stérted, so that the images A to H are
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.

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
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
immediately £followed .-by..-..the' reading. of the sequence
A1-R1. 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
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
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-
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tive to the arm 2. This constitutes a third aspect of
the invention which is illustrated by figure 2.

In Figure 2, under (a) is again the situation
corresponding to part (a) of Figure 1. Under .(b) . in.
Figure 2, it is seen that the read arm 4 has pivoted in
the counterclockwise direction so as to come just
béside_ the arm 2. By virtue of this displacement, the
read signal acknowledges a larger delay X. If this
change takes place. abruptly when the image H was dis-
played, 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
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
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the invention is composed of ‘the means illustrated in

The audio/video signals are produced by a tuner
9 or obtained from a television peripheral socket. A
colour and sound decoding circuit 10 processes these
signals and delivers ':I.mage components Y, U,. V with
which is associated a sound signal W. These signals are
applied to an analog/digital converter 11 which
quantizes and multiplexes them. The sampled and multi-
plexed sound signal is. addreésed_ to a dedicated memory
for the purpose of running a deferred. reading process
as described above. The digital. video signals leaving
the converter 11 are .conveyed onto one of the paths of
a switch 12 which assigns- them to.an encoder/decoder
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
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
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
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
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.. ‘
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Implementation @ of deferred reading with
adjustable time shift, such as it has been described,
can be based on a semiconductor memory contain;ng for
example four 16-Mbits chips 80 as to produce time jumps
of the order of one minute. ' _

Without deviating :Erom the field- of the inven-
tion, it is possible to envisage using a magnetic
memory including for example an endless tape associated
with air-gap write and read heads. The length of tape
separat:.ng these heads can be modified to produce the
functions alluded to above, this amounting to making
provision for an :i.nternal 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
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
ingide that region of the d:.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
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 computi.ng' can also be envisaged as
buffer memory, on condit:.on that independent heads are
provided for writing and reading the data.

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
quality than the original | image. It is therefore 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
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embodiment, the signal S(t) is transmitted directly to
the display device 6 80 as to preserve the best
possible image quality. It is only when the instant
replay mode is present that the display device is
switched to the buffer mémory 1. In the fast forward
mode, use is normally made of the contents of the
buffer memory, so that the. i:hage quality is tied to the
compression/expansion process. The user will be able to
adopt a compromise between image quality and the amount
of the deferment by virtue ‘of a control 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
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
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,
starting from the initial condition N =D and P = 0O, 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
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
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
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the write and read addresses maintains a differegce N-P
equal to D. ' _

If replay is iné:ructed; the conditional branch
23 instructs the operation X = -Xg, where X is a system
variable found again_in.box 33. The value -Xp is equal
to at most Q. The read addfess is changed starting from °
the next cycle of the process, and this will cause a
conditional branch from box 28 to box 29 and, if the
variable N modulo(Y) is zero, a branch frqm'29 to 30 so

as  to execute the qperation-~in .Jbox 31 or 32 which

- increments or decrements P. By virtue of this phase of

operation, the change _of . read address which occurred
will be. swallowed up imperceptibly at a rate of a shift
of one image every Y iﬁagéé. ' _ o
Operation of the séﬁe'§6£€“;pplies in the case
of a fast forward, but it-inVOlves the branch to box 26

which takes X to the value +Xa with upper Béuhd R. The

conditional branch 30'_ selects incrementation or
decrementation, so as to swallaw up _the sghift of the
read addresses and retrieve. a shift D without one being
aware of the insertion or removal of'an image in the
moving image sequence.

It goes without saying that the determination
of the write and read ' addresses--could -be done with
hard-wired logic, especially by means of appropriate
address counters. '

T e it e = s = 8
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o THIS SHEET HAS BEEN
-10 - REPLACED
~ -CLAIMS _
1. Device including means for the deferred trans-

mission of a sequence of moving images, the said defer-
ment being obtained by ‘writing and - reading the  wmaid
images to and from a buffer memory with a sufficient
capacity to contain ',_eeveral of the said images, means .
being provided for making the said deferment undergo an
abrupt change of value on request, followed by an auto-
matic and gradual - resumption- of its initial value,
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

2. Device including’ means_"' for the deferred trans-
mission of a sequence of noiring images vie 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
in order  to satisfy: -e"'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
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 writeble and erasable information
medium, means effecting the paying out of the said
medium past a recording heed 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.

4. Device according to Claim 3, characterized in
that the said information medium includes a magnetic
recording material. '

5. Device according to any one of the preceding
claims, characterized in that means are provided for

R RO "
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digitizing the said sou:ceisignal-prior-to~i£s writing
to.the said medium, I e o
6. Device according to c1aim 5, characterized in
that the said heads are magnetic heads furnished with
air-gaps.

7. Device accordimg to Clahn 5, characterized in
that the said heads and the said medium form a
write/read system of magneto-optical type.

8. Device according to either one of Claims 1 and
2, characterized in that the said buffer memory is. a
microprocessor-managed random access memory.

9. Device according to c1aim 8, characterized in
that the signals representative of the said images are
subjected to a compression processing prior to their
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
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
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
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
2, characterized in that the-said 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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