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unless all the elements within the identified re- gion are identified by
comparison step (ii) as The present invention relates to coding of vid-
being unchanged relative to the reference im- eo signals, especially using
conditional replenish-  age, whereupon a codeword indicating that this -
ment coding, where information is generally trans-   5  is the case is
generated. mitted only in respect of elements of a frame of the  In another
aspect, the invention provides an picture which have changed relative to a
previous  apparatus for coding an image comprising: frame; the transmitted
data being used at a re-     (i) means for comparing, for each of a
plurality ceiver to update a stored version of the picture.   of blocks,
picture elements of the block with Thus picture elements of each block of
an  10    those of the corresponding block of a previously image to be
coded are compared with those of the    coded image to determine which
picture ele- corresponding block of a previously coded image     ments, in
accordance with a predetermined cri- to determine whether the block has
changed be-      terion, changed between the two images; tween the two
images; if so, picture element data   (ii) a store arranged to store a
reference image are generated for output.                    15    composed
of bloks from at least one earlier Such a system is described in
international      frame and means for comparing picture ele- patent
application published under WO-A-8 603       ments of the block with those
of the correspond- 922, which also proposes that the block be com-     ing
block of a reference image composed of pared with the corresponding block
of an earlier    blocks from at least one earlier frame to deter-
(reference) image. If they are deemed to be the  20  mine which picture
elements have, in accor- same, no picture data are generated - instead, a
dance with a predetermined criterion, changed codeword is produced to
indicate that the receiver  between the two images; is to obtain its data
from a locally stored replica of  (iii) means for generating a codeword
indicating the reference image.                                that picture
elements are unchanged relative to According to one aspect of the present
inven-  25    the reference image when so identified by com- tion, there is
provided a method of coding an       parison means; image comprising, for
each of a plurality of blocks  CHARACTERIZED IN THAT the apparatus in- of
an image:                                        cludes: (i) comparing
picture elements of the block with  (iv) means for producing a matrix of
values each those of the corresponding block of a previously  30
indicating whether the corresponding picture coded image to determine which
picture ele-       element has changed between the two images ments, in
accordance with a predetermined cri-    when comparing picture elements of
the block terion, changed between the two images;           with those of
the corresponding block of a pre- (ii) comparing picture elements of the
block with  viously coded image at step (ii); those of the corresponding
block of a reference   35    (V) means for matching the matrix to one of a
image composed of blocks from at least one        predetermined set of such
matrices each of earlier frame to determine which picture ele-     which
identifies a region of the block as being ments have, in accordance with a
predetermined    deemed to have changed, and generating a criterion,
changed between the two images;        codeword identifying that one matrix
of the set; (iii) when the picture elements are identified by   40  and
comparison step (ii) as being unchanged relative  (vi) means for coding for
output those picture to the reference image, generating a codeword
elements within the identified region of the indicating this is the case;
block, only, unless all the elements within the CHARACTERIZED IN THAT the
method in-          identified region are identified by comparison cludes
the steps of:                       45    step (ii) as being unchanged
relative to the (iv) producing a matrix of values each indicating
reference image, whereupon a codeword indi- whether the corresponding
picture element has     cating that this is is the case is generated.
changed between the two images when compar-        The matching step -
often termed vector quan- ing picture elements of the block with those of
tisation - of two-dimensional maps has been pro- the corresponding block of
a previously coded   so  posed previously for picture coding, for example
in image at step (ii);                             European patent
application EP-A-0 239 076, (v) matching the matrix to one of a predeter-
where blocks of transform coefficient blocks are mined set of such matrices
each of which iden-  classified. tifies a region of the block as being
deemed to    The present invention, however, further exploits have changed,
and generating a codeword iden-  55  the vector quantisation, in that not
only can the tifying that one matrix of the set; and        classification
be used (if desired) to reduce the (vi) coding for output those picture
elements  amount of information that has to be transmitted to within the
identified region of the block, only,  indicate which elements have been
coded for out- 2    



3                EP 0 313 301 B1                    4 put, but also the
number of occasions on which a  a regular transmitted rate and the buffer
fullness "reference" codeword is instead generated are in-  state used to
control the rate of generation (e.g. by creased.
varying the change detector thresholds (control line Some embodiments of
the invention will now    7)). be described, by way of example, with
reference to   5  The pixels deemed to have changed are coded the
accompanying drawings, in which:               in an encoder 8 (for example
in the manner de- - Figure 1 is a block diagram of a coder ac-   scribed in
our European patent application no. cording to one embodiment of the
invention;  88307981.6, publication  no. EP-A-0 306 250 - Figure 2 shows a
typical bit map produced    (published 8th March 1989). by the change
detector of the coder of Figure  10  Many televised scenes - especially in
a 1;                                           videoconference or
videotelephone environment - - Figure 3 illustrates a few standard bit
patterns  contain moving persons or objects set against a used by the
vector quantiser of the coder of  fixed background. Pixels observed as
changed by Figure 1; and                                the change detector
2 will relate either to objects - Figure 4 is a block diagram of a decoder
15  which have changed their position (or entered the according to another
embodiment of the       scene) or to parts of the background uncovered by
present invention.                           the object. In the present
coder, a second change Figure 1 shows a conditional replenishment
detector 30 is also shown, which compares the video coder, where video
signals (assumed to be in  current frame with a reference or background
digital form) are supplied to an input 1. The current  20  frame stored in
a frame store 31. Acquisition of the frame of a picture is compared in a
change or     stored background frame will be discussed further movement
detector 2 with the output of a local    below, but in figure 1 is assumed
to have been decoder 3. The local decoder produces a "previous  acquired
from the local decoder 3 in response to frame" output which is the same as
that produced  manual operation of a switch 32 at the commence- by a remote
decoder; the object of the comparison   25  ment of a transmission; a code
being transmitted to is to identify those parts of the picture which have
the receiver to initiate similar action at the remote changed so that only
information concerning those  decoder. parts needs to be sent to the
decoder, to update a   The change detector 30 produces a bit map stored
representation of the frame.              identifying those pixels of the
current frame which The signals are processed on a block-by-block  30  are
the same as the background. basis - an 8 x 8 block is assumed - and the
change   If this shows that the new image is different detector 2 therefore
produces an 8 x 8 bit map. A  from the background for any of the pixels
declared typical map is shown in figure 2, where the ele-  as changed by
the VQ shape the background in- ments of the block corresponding to picture
ele-  formation cannot be used and information concem- ments (pixels) which
have changed are shown   35  ing those pixels is transmitted along with the
VQ shaded.                                           number. In practice,
transmission of information con-    If, however the changed area as given
by the cerning only the changed elements involves a sig-  VQ shape covers
only pixels which are identified nificant addressing overhead and therefore
it is  by the detector 30 as being the same as the preferred to match the
bit map to one of a limited  40  corresponding pixels of the stored
background number - typically forty - of standard shapes (a few  frame,
then the VQ number is accompanied by a are illustrated in figure 3). Since
it is preferable to  reserved codeword indicating "background" and no
transmit information for an unchanged pixel than to  further information
needs to be transmitted for the fail to transmit information for a changed
pixel, the  block in question. shape chosen is the smallest (i.e. with the
least  45  These functions are accomplished in figure 1 number of shaded
elements) which has a shaded     by a comparator 33 whose output 34
overrides the area covering the shaded elements of the bit map.  operation
of the encoder 8. This process is termed vector quantisation (VQ)
Figure 4 shows a decoder. An input processor and is indicated as vector
quantizer 4 in figure 1.  40 receives the coded input signals. The back-
One transmits, for the block, a VQ number identify-  50  ground frame is
stored in a background store 41. In ing the chosen shape, along with
information con-  normal operation, the processor 40 uses the pixel cerning
pixels deemed - in accordance with the    information received to update
via line 42 the con- chosen shape - to have changed. The output data  tents
of a frame store 43, using the received VQ are combined and buffered in a
buffer 5 prior to  numbers via line 44 to control the frame store passage
to an output 6. As is conventional in such   55  addressing. When, however,
it receives the re- systems, the buffer is used to smooth variations in
served "background" codeword (via line 45), it the rate at which data are
generated (due to the  recovers the relevant pixels (identified by the VQ
picture content dependent coding) and interface to  number) from the
background store 41 and enters 3    



5                 EP 0313 301 B1                      6 then into the frame
store 43. This is illustrated   frame store 43 of the decoder, and a
correspond- schematically by a changeover switch 46. The        ing store
in the local decoder 3, the change moni- frame store 43 is read out (by
output control means  tor then being replaced by a simple address gener-
47) to produce the received video at an output 48.  ator 35 to select the
appropriate blocks. Clearly, As in the coder, the background store 41 is
loaded   5   this is less effective, in that some blocks of the from the
decoded image in store 43 when a 'load     reference image will not
represent background ma- background' instruction is received (line 49).
terial, but a significant coding advantage is still Note that the local
decoder 3 of Figure 1 can    obtained, and it has the merit of simplicity.
be of the same construction as the decoder of          A variation of this
approach provides that data Figure 4, although, of course, in practice the
local  10  for selected blocks, instead of being drawn from decoder would
use the background store 31 rather    the decoded image, are actually
transmitted - i.e. than contain one of its own.
transmission of the whole block is forced even if The change detectors 2,30
can in principle be    only a part, or none, of it is indicated by the any
conventionally used, or may both be as de-      detector 2 and quantiser 4
as moving. In this case, scribed in our above-mentioned patent
applications.  15  the frame stores 31, 41 take their input from the The
vector quantiser 4 can again be a known         input 1 and processor 40
respectively. This also device. One possibility is that described in our
has the benefit of ensuring that transmission errors International  patent
application    no.        on blocks which rarely change do not persist in
the PCT/GB87/00816 (publication no. W088/04084) and     decoded image.
European patent application EP-A-0 272 794.    20 Simpler but cruder,
another option is to convert  Claims the 8x8 matrix to a 4x4 matrix by
creating each 'new' element as an OR function of four 'old' ele-  1. A
method of coding an image comprising, for ments; this reduces the number of
elements in the       each of a plurality of blocks of an image: matrix to
a size (16) which can be used to address   25   (i) comparing picture
elements of the block a look-up table - in the form of a 64 Kbyte read
with those of the corresponding block of a only memory in which the
appropriate VQ numbers           previously coded image to determine which
are stored.                                               picture elements,
in accordance with a pre- The background scene may be 'frozen' man-
determined criterion, changed between the ually at the commencement of a
transmission. It  30       two images; may, but does not have to, consist
solely of a fixed      (ii) comparing picture elements of the block
background. For example it may include seated             with those of the
corresponding block of a figures (thereby covering the situation where a
per-      reference image composed of blocks from son momentarily passes
his hand over his face if          at least one earlier frame to determine
the face forms part of the "background", the face   35    which picture
elements have, in accordance does not have to be retransmitted).
with a predetermined criterion, changed be- It may be desirable to include
provision for          tween the two images; updating the background. For
example, the incom-          (iii) when the picture elements are identified
J ing video could be monitored at the coder (by a           by comparison
step (ii) as being unchanged unit 35 shown dotted in Figure 1) and parts of
the   40   relative to the reference image, generating a picture which
differ from the original background         codeword indicating this is the
case; but have remained unchanged for a predetermined
CHARACTERIZED IN THAT the method period of time inserted into the frame
store, a           includes the steps of: signal being sent (via line 36)
to the decoder to         (iv) producing a matrix of values each in-
instruct it to do likewise.                    45         dicating whether
the corresponding picture An alternative method of updating the back-
element has changed between the two im- ground store abandons any attempt
at identifying          ages when comparing picture elements of genuine
background, but instead forms a reference         the block with those of
the corresponding image which is a composite of blocks taken from
block of a previously coded image at step preceding images over a period.
Each frame pe-  50        (i); riod, data for a few (e.g. eight) selected
blocks         (v) matching the matrix to one of a predeter- scattered over
the image area is entered into the         mined set of such matrices each
of which background stores, the block selection being such
identifies a region of the block as being that different blocks are
selected from each frame        deemed to have changed, and generating a
until the whole image area has been covered. As-  55      codeword
identifying that one matrix of the suming 1024 blocks per frame at 25
frames per             set; and second, this represents a period of
approximately         (vi) coding for output those picture elements 40
seconds. The blocks could be loaded from the           within the
identified region of the block, 4    



5                EP 0 313 301 B1                    6 then into the frame
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the local decoder 3, the change moni- frame store 43 is read out (by output
control means  tor then being replaced by a simple address gener- 47) to
produce the received video at an output 48.  ator 35 to select the
appropriate blocks. Clearly, As in the coder, the background store 41 is
loaded    5   this is less effective, in that some blocks of the from the
decoded image in store 43 when a 'load    reference image will not
represent background ma- background' instruction is received (line 49).
terial, but a significant coding advantage is still Note that the local
decoder 3 of Figure 1 can  obtained, and it has the merit of simplicity. be
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be used to address  25  (i) comparing picture elements of the block a
look-up table - in the form of a 64 Kbyte read        with those of the
corresponding block of a only memory in which the appropriate VQ numbers
previously coded image to determine which are stored.
picture elements, in accordance with a pre- The background scene may be
'frozen' man-           determined criterion, changed between the ually at
the commencement of a transmission. It  30     two images; may, but does
not have to, consist solely of a fixed    (ii) comparing picture elements
of the block background. For example it may include seated           with
those of the corresponding block of a figures (thereby covering the
situation where a per-   reference image composed of blocks from son
momentarily passes his hand over his face if        at least one earlier
frame to determine the face forms part of the "background", the face  35
which picture elements have, in accordance does not have to be
retransmitted).                     with a predetermined criterion, changed
be- lt may be desirable to include provision for        tween the two
images; updating the background. For example, the incom-        (iii) when
the picture elements are identified ing video could be monitored at the
coder (by a          by comparison step (ii) as being unchanged unit 35
shown dotted in Figure 1) and parts of the   40  relative to the reference
image, generating a picture which differ from the original background
codeword indicating this is the case; but have remained unchanged for a
predetermined            CHARACTERIZED IN THAT the method period of time
inserted into the frame store, a         includes the steps of: signal
being sent (via line 36) to the decoder to      (iv) producing a matrix of
values each in- instruct it to do likewise.                  45
dicating whether the corresponding picture An alternative method of
updating the back-         element has changed between the two im- ground
store abandons any attempt at identifying        ages when comparing
picture elements of genuine background, but instead forms a reference
the block with those of the corresponding image which is a composite of
blocks taken from         block of a previously coded image at step
preceding images over a period. Each frame pe-  50      (i); riod, data for
a few (e.g. eight) selected blocks       (v) matching the matrix to one of
a predeter- scattered over the image area is entered into the       mined
set of such matrices each of which background stores, the block selection
being such      identifies a region of the block as being that different
blocks are selected from each frame      deemed to have changed, and
generating a until the whole image area has been covered. As-  55
codeword identifying that one matrix of the suming 1024 blocks per frame at
25 frames per           set; and second, this represents a period of
approximately      (vi) coding for output those picture elements 40
seconds. The blocks could be loaded from the         within the identified
region of the block, 4    



7                 EP 0313 301 B1                     8 only, unless all the
elements within the           within the identified region are identified
by identified region are identified by compari-       comparison step (ii)
as being unchanged son step (ii) as being unchanged relative to
relative to the reference image, whereupon the  reference  image,
whereupon  a               a codeword indicating that this is is the
codeword indicating that this is the case is   5   case is generated.
generated. 4. An apparatus according to claim 3, including 2. A method
according to claim 1 in which, in the      means (35) for comparing
successive images coding of the picture elements within the iden-    to
identify parts of the image which have re- tified region, at least some of
the picture ele-  10  mained unchanged for a predetermined period ments are
coded as the difference between          of time, and in the event of such
parts being that picture element and a predicted value for     identified,
to: that picture element derived from one or more        (a) update the
stored reference image; and previously coded elements of the block, the
(b) code for output data indicating which sequence of coding of the picture
elements  15       parts of the reference image have been thus being
dependent on the orientation of the iden-      updated. tified region. 5.
An apparatus according to claim 3, including 3. Apparatus for coding an
image comprising:           means (35) arranged in operation to effect pe-
(i) means (2) for comparing, for each of a   20  riodic replacement of a
minority of the blocks plurality of blocks, picture elements of the     of
the reference image stored in the store (31) block with those of the
corresponding block      by the corresponding blocks of a recent image, of
a previously coded image to determine         the blocks being differently
selected for suc- which picture elements, in accordance with       cessive
replacements such that the store (31) a predetermined criterion, changed
between   25  always contains a composite image made up the two images;
of blocks from a plurality of frames of the (ii) a store (31) arranged to
store a refer-    image being coded. ence image composed of blocks from at
least one earlier frame and means (30) for   6. A coding system  comprising
apparatus as comparing picture elements of the block   30     claimed in
any one of claims 3 and 5 inluding with those of the corresponding block of
a       a decoder comprising: reference image composed of blocks from
(a) a frame store (43) for storing a received at least one earlier frame to
determine            image; which picture elements have, in accordance
(b) a second frame store (41); with a predetermined criterion, changed be-
35    (c) control means (41) responsive to re- tween the two images;
ceived data to update the contents of the (iii) means (33) for generating a
codeword         second frame store (41) using the received indicating that
picture elements are un-           data and responsive to a received
codeword changed relative to the reference image           to update the
second frame store (41) with when so identified by comparison means;  40
information from the first frame store (43); CHARACTERIZED IN THAT the
appara-              (d) means (47) repetitively reading the con- tus
includes:                                      tents of the second frame
store to produce (iv) means (2) for producing a matrix of           a video
output signal. values each indicating whether the corre- sponding picture
element has changed be-  45   PatentansprUche tween the two images when
comparing pic- ture elements of the block with those of the  1. Verfahren
zum Codieren eines Bildes fUr jeden corresponding block of a previously
coded        aus einer Vielzahl von Bl6cken eines Bildes, image at step
(i);                               das aufweist: (v) means (4) for matching
the matrix to one   5o  (i) Vergleichen  von  Bildelementen  des of a
predetermined set of such matrices            Blocks mit jenen  des
entsprechenden each of which identifies a region of the           Blocks
eines vorher codierten Bildes, um zu block as being deemed to have changed,
bestimmen, welche Bildelemente gemrAB ei- and generating a codeword
identifying that         nem vorherbestimmten Kriterium sich zwi- one
matrix of the set; and              55         schen zwei Bildern dnderten;
(vi) means (8,33) for coding for output those     (ii) Vergleichen von
Bildelementen  des picture elements within the identified region
Blocks mit jenen  des entsprechenden of the block, only, unless all the
elements        Blocks eines  Referenzbildes; das aus    9
EP 0 313 301 B1                     10 



Blocks von mindestens einem frOheren Rah-           Blacken von mindestens
elnem  frOheren men Zusammengesetzt ist um zu bestim-               Rahmen
zusammengesetzt ist, und eine men, welche Bildelemente gemli  einem
Einrichtung (30) zum Vergleichen von Bild- vorbestimmten Kriterium sich
zwischen zwei          elementen des Blocks mit jenen des ent- Bildern
geandert haben;                  5          sprechenden Blocks eines
Referenzbildes, (iii) wenn die Bildelemente durch den Ver-          das aus
Bldocken von mindestens einem frO- gleichsschritt (ii) als unverandert
bezlglich       heren Rahmen zusammengesetzt ist, um zu des Referenzbildes
identifiziert sind, Erzeu-       bestimmen, welche Bildelemente gernaB ei-
gen eines Codewortes, das anzeigt, daB              nem vorbestimmten
Kriterium sich zwischen dies der Fall ist;                       tO
zwei Bildern ge~ndert haben; dadurch gekennzelchnet, daB
(iii) eine Einrichtung (33) zum Erzeugen si- das Verfahren die Schritte
aufweist:                nes Codewortes, das anzeigt, daB Bildele- (iv)
Erzeugen einer Matrix von Werten, von          mente relativ zu einem
Referenzbild unver- denen jeder anzeigt, ob das entsprechende
andert sind, wenn sie durch die Vergleichs- Bildelement sich zwischen den
zwei Bildern   is     einrichtung so identifiziert sind: geandert hat, wenn
Bildelemente  des               dadurch gekennzeichnet, daB Blocks  mit
jenen  des entsprechenden               die Vorrichtung aufweist: Blocks
eines vorher codierten Bildes bei            (iv) eine Einrichtung zum
Erzeugen einer Schritt (i) verglichen werden;                      Matrix
von Werten, von denen jeder anzeigt, (v) gegenlberstellen der Matrix, und
zwar  20       ob das entsprechende Bildelement sich zwi- einer aus einer
vorbestimmten Menge sol-            schen zwei Bildem geandert hat, wenn
Buld- cher Matrizen, von denen jede einen Be-             elemente des
Blocks mit jenen des entspre- reich des Blocks identifiziert, der erachtet
chenden Blocks eines vorher codierten Bil- wird, sich geandert zu haben,
und Erzeugen          des bei Schritt (i) verglichen werden; eines
Codewortes, das diese eine Matrix  25         (v) eine Einrichtung (4) zum
GegenUberstel- der Menge identifiziert; und                        len der
Matrix, und zwar elner aus einer (vi) Codieren zur Ausgabe nur jener
Bildele-        vorbestimmten Menge solcher Matrizen, von mente innerhalb
des identifizierten Bereichs        denen jede einen Bereich des Blocks
identi- des Blocks, auBer wenn alle Elemente in-            fiziert, der
erachtet wird, sich geandert zu nerhalb des identifizierten Bereichs durch
3o     haben, und zum Erzeugen eines Codewor- den Vergleichsschritt (ii)
als unverindert re-      tes, daB diese eine Matrix aus der Menge lativ zu
dem  Bezugsbild identifiziert sind,        identifiziert; und woraufhin ein
Codewort erzeugt wird, das            (vi) eine Einrichtung (8, 33) zum
Codieren anzeigt, daB dies der Fall ist.                     zur Ausgabe
nur jener Bildelemente inner- 36         halb des identifizierten Bereichs
des Blocks, 2. Verfahren gemAB Anspruch 1, in dem beim                auBer
wenn alle Elemente innerhalb des Kopieren der Bildelemente innerhalb des
iden-         identifizierten  Bereichs durch  den  Ver- tifizierten
Bereichs mindestens einige der Bild-       gleichsschritt (ii)
identifiziert sind, relativ zu Ks    elemente als die Differenz zwischen
jenem              dem Referenzbild unverandert zu sein, wor- Bildelement
und einem vorausgesagten Wert  40          aufhin ein Codewort erzeugt
wird, das an- fOr jenes Bildelement codiert werden, abgelei-         zeigt,
daB dies der Fall ist. tet von einem oder mehreren vorher codierter
Elemente des Blocks, wobei die Reihenfolge      4. Vorrichtung gemaB
Anspruch 3, die eine Ein- des Codierens der Bildelemente abhangig von
richtung (35) zum Vergleichen aufeinanderfol- der Orientierung des
identifizierten Bereichs   45  gender Bilder aufweist, um Teile des Bildes
zu ist.                                                identifizieren, die
fOr eine vorbestimmte Zeit- periode unverandert geblieben sind, und im 3.
Vorrichtung zum  Codieren eines Bildes, die          Falle, daB solche
Teile identifiziert sind, aufweist:
(a) das gespeicherte Referenzbild zu erneu- (i) eine Einrichtung (2) zum
Vergleichen von   so   em; und Bildelementen des Blocks fOr jeden aus ei-
(b) Daten zur Ausgabe zu codieren, die ner Vielzahl von Blocken mit jenen
des ent-         anzeigen, welche Teile des Referenzbildes sprechenden
Blocks eines vorher codierten           somit emouert worden sind. Bildes,
urn zu bestimmen. welche Bildele- mente gemaB einem vorbestimmten Kriteri-
66  5. Vorrichtung gemaB Anspruch 3, die eine Ein- um sich zwischen zwei
Bildem anderten;            richtung (35) aufweist, die bei Betrieb
angeord- (ii) einen Speicher (31), der angeordnet ist,     net ist, ein
periodisches Ersetzungen einer um ein Referenzbild zu speichern, das aus
Minderheit der Bl6cke des Referenzbildes, das 6 * C   L   M   S *    



11                EP 0 313 301 B1                   12 in dem Speicher (31)
gespeichert ist, durch die     bloc correspondant d'une image prdcddem-
entsprechenden Blocke eines vorhergehenden          ment cod6e a I'etape
(i); Bildes zu bewirken, wobei die Blocke fUr auf-       (v) faire
concorder la matrice avec l'une des einanderfolgende Ersetzungen
unterschiedlich        matrices d'un ensemble predetermine de ausgewdhlt
werden, so daB der Speicher (31)   s     telles matrices qui identifient
chacune une immer ein zusarnmengesetztes Bild enthalt,          region du
bloc comme etant supposee avoir das aus Bldcken von einer Vielzahl von Rah-
change, et engendrer un mot de code iden- men des Bildes aufgebaut ist, das
codiert wird.     tifiant cotte matrice de l'ensemble; et (vi) coder, en
vue de les sortir, ces 616- 6. Codiersystem, das eine Vorrichtung nach ei-
10      ments de repr6sentation & l'interieur de la nem der AnsprUche 3 und
5 aufweist, wobei           region identifi6e du bloc seulement, a das
System  einen Decodierer aufweist, der          moins que tous les el6ments
situes & l'int&- aufweist:                                           rieur
de la rdgion identifiee ne solent identi- (a) einen Rahmenspeicher (43) zum
Spei-          fies par l'etape de la comparaison (ii) corn- chern eines
empfangenen Bildes;        15         me etant inchang6s par rapport a
l'image (b) einen zweiten Rahmenspeicher (41);            de r6ference, a
la suite de quoi un mot de (c) eine Steuereinrichtung (41), die auf emp-
code indiquant quo tel est le cas est engen- fangene Daten antwortet, um
den Inhalt des        drd. zweiten Rahmenspeichers (41) zu erneuern unter
Verwendung der empfangenen Daten,  20  2. Un proced4 salon la revendication
1 dans le- und die auf ein empfangenes Codewort ant-      quol, dans le
codage des 6lements de repre- wortet, um den zweiten Rahmenspeicher
sentation situ6s & I'interieur de la region identi- (41) mit einer
Information von dem ersten      fiee, au moins certains des elements de
repr6- Rahmenspeicher (43) zu erneuem;                sentation sont cod6s
commo etant la differen- (d) eine Einrichtung (47), die den Inhalt des  25
ce entre cot el6ment de representation et une zweiten Rahmenspeichers
wiederholt liest,      valeur predite de cot 6lement de representa- um ein
Videoausgabesignal zu erzeugen.         tion deriv6e d'un ou plusieurs
6l6ments prdcd- demment codes du bloc, la s6quence de coda- Revendlcatlons
ge des elements de representation 6tant fonc- 30     tion de I'orientation
de la region identifi6e. 1. Un procedd de codage d'une image compre- nant,
pour chacun des blocs d'une serie de    3. Appareil de codage d'une image
comprenant: blocs d'uno image les etapes consistant a:          (i) un
moyen (2) permettant de comparer, (i) comparer des el6ments de
reprdsentation       pour chaque bloc d'une serie de blocs, des du bloc
avec coux du bloc correspondant  35       elements de repr6sentation du
bloc avec d'une image codee pr6cedemment afin de            ceux du bloc
correspondant d'une image determiner, solon un critere prdd6termin6,
codeo precedomment afin de determiner, quels el6ments de representation ont
chan-        solon un critere predetormine, quels ele- ge entre les deux
images;                         ments de representation ont change entre
(ii) comparer des elements de reprdsenta-  40     les doux images; tion du
bloc avec coux du bloc correspon-         (ii) une memoire (31) agencde
pour memori- dant d'une image de reference composeo            ser une
image de reference composee de de blocs provenant d'au moins une trame
blocs provenant d'au moins une trame pre- prdcddente afin de determiner,
solon un cri-      cedente et un moyen (30) permettant de tere
prdddtermind, quels Oldments de reprO-  45   comparer des elements de
reprdsentation sentation ont change entre les deux images;       du bloc
avec ceux du bloc correspondant (iii) engendrer, lorsque los Oldments de
re-      d'une image de reference composee de presentation sont identifies
par l'etape de       blocs provenant d'au moins une trame pre- comparaison
(ii) comme etant inchanges            cedente afin de determiner, solon un
critere par rapport a l'image de reference, un mot  5o    preddtermine,
quels elements de represen- de code indiquant que tel est le cas;
taelon ont change entre les deux images; CARACTERISE EN CE QUE le procedd
(iii) un moyen (3) de generation d'un mot de inclut les etapes consistent
aL:                  code indiquant quo des elements de reprO- (iv)
produire une matrice de valeurs indi-        sentation sont inchanges par
rapport & quant chacune si l'element correspondant  55      l'image de
reference lorsqu'ils ont ete iden- de representation a change entre les
deux         tifies de cetto maniere par le moyen de images, lors d'une
comparaison d'elements         comparaison; de representation du bloc avec
ceux du            CARACTERISE EN CE QUE I'appareil inclut 7
iii ii ll ll 1 l    
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commande (41), sensible (iv) un moyen de production d'une matrice         a
une donnee regue pour mettre & jour le de valeurs indiquant chacune si
l'dlment         contenu de la deuxibme m6moire de trame correspondant de
representation a change          (41) en utilisant la donn6e regue, et
sensible -'      entre les deux images, lors d'une comparai-   6   a un mot
de code requ pour mettre a jour la son d'elements de repr6sentation du bloc
deuxibme mdmoire de trame (41) a l'aide avec coux du bloc correspondant
d'une             d'une information provenant de la premiere image
pr~cedemment codee a l'etape (I);           memoire de trame (43); (v) un
moyen (4) de mise en concordance           (d) un moyen (47) lisant
respectivement le de la matrice avec une matrice d'un ensem-   1O   contenu
de la deuxieme m6moire de trame ble preddtermin6 de tolles matrices dont
pour produire un signal video de sortie. chacune identifie une region du
bloc corn- me etant supposee avoir changd, et engen- drer un mot de code
identifiant cotte matri- ce de l'ensemble; et                   15 (vi) un
moyen (8, 33) permettant de coder, pour les sortir, ces elements de
repr6senta- tion a I'interieur de la region identifi6e du bloc, soulement,
a moins quo tous les e16- ments situes & l'interieur de la region identi-
20 fiee no soient identifies par l'etape de la comparaison (ii) commo etant
inchanges par rapport a l'image de reference, & la suite de quoi un mot de
code indiquant quo tel est le cas est engendre.           25 4. Un appareil
solon la revendication 3, incluant un moyen (35) de comparaison d'images
suc- cessives permettant d'identifier des elements de l'image qui sont
restes inchanges pendant  30 un laps de temps preddtermind ot, dans le cas
ob de tels elements sont identifies, (a) de mettre & jour l'image de
reference memorisee; et (b) de coder, en vue de la sortir, une don-  35 nee
indiquant quels dldments de l'image de reference ont ete mis & jour de
cette manib- re. 5. Un appareil solon la revendication 3, incluant  40 un
moyen (35) agenct pour effectuer, on fonc- tionnoment, un remplacement
periodique d'une minorite des blocs de l'image de reference memorisee dans
la memoire (31) par les blocs correspondants d'une image recente, les blocs
45 etant choisis differemment pour des remplace- ments successifs d'une
manibre telle quo la memoire (31) contient toujours une image composite
constitude de blocs provenant d'une serie de trames de l'image en cours de
coda-  so ge. 6. Un systeme de codage comprenant un appa- roil solon l'une
quelconque des revendications 3 a 5 incluant un decodeur comprenant:   55
(a) une memoire de trame (43) pour memo- riser une image de reference; (b)
une deuxibme memoire de trame (41); 8    


