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Description

The present invention relates to a video com-
pression method which is employed in connection
with the conditional replenishment transmission and
receiving method; in the fransmitter according to
the said method, those areas which are changed
with respect to the previous image are detected
and the respective picture information, together
with the addresses of the respective areas, is trans-
mitted into the transmission channel, and in the
receiver a new image is reconstructed on the basis
of the previous image and the addresses of the
changed picture areas as well as on the basis of
the picture information representing the occurred
changes (see e.g. US-A-3 956 580 or EP-A-0 113
514).

A digitized video signal which contains the
picture information and is transmitted by means of
the pulse code modulation method, requires a
fransmission channel capacity, the magnitude
whereof is defined on the basis of the amount of
picture elements and grey scale levels as well as
the number of images to be transmitted per sec-
ond. The information to be transmitted can be
decreased without deteriorating the quality of the
image by transmitting only the video signal repre-
senting the change occurred in between succes-
sive images. Therefore it is necessary, in one way
or another, to detect the areas in the image which
are changed with respect to the previous image,
and only these changed areas are then fransmitted.
The information concerning these {ransmitted
changed picture areas must also be provided with
addresses which denote the picture area in ques-
tion. Thus it is possible to reconstruct every image
in a true and accurate fashion.

In the transmitter applying the above explained
method, two separate picture memories are need-
ed, the first containing the new image and the
second containing an image corresponding to that
which was last reconstructed by the receiver. In the
receiver, there is needed only one picture memory,
which is the display memory.

The object of the present invention is to im-
prove the aforementioned video compression meth-
od so that the amount of transmitted information is
further decreased.

The method of the invention is characterized in
that in connection with the above described prior
art method, the conditional replenishment method,
there is employed a reference memory both in the
transmitter and the receiver; into this reference
memory there is stored a so-called reference im-
age according to the transmitted picture informa-
tion, and the reference memory is used so that
whenever a picture area is detected which has
changed in the transmitter, it is checked whether
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this changed picture information corresponds to the
information located in the respective place in the
reference memory; if the answer is positive, a code
word is sent fo inform the receiver that the neces-
sary picture information must be picked from the
respective location in the reference memory ; if the
answer is negative, the picture information repre-
senting the change occurred in the picture area is
transmitted.

In the transmitter of the apparatus applying the
method of the present invention, there are, in addi-
tion to the two previously mentioned picture memo-
ries, other additional picture memories, ie. so-
called reference memories - in the simplest case,
however, only one. The said reference memories
are also provided in the receiver.

The method of the invention is designed to be
employed in particular, but not exclusively, in con-
nection with the above described prior art method
in such cases where the transmitted video signal is
created while the camera does not move but re-
mains stably on the same spot. Thus a solid back-
ground is seen in the image, and the changes are
created while the objects move in front of the
background. Consequently, the proceeding front
edge of the moving object keeps covering the
background, and respectively the back edge of the
object keeps revealing the same background. The
conditional replenishment method, which was de-
scribed in the beginning of this specification, re-
congnizes as changed areas both the moving ob-
ject as such, and the background which is revealed
from behind the moving object.

in the following the invention is explained with
reference to the appended drawing, where

Figure 1 illustrates in block diagram a trans-
mitter applying the method of the
invention, and

Figure 2 illustrates a corresponding receiv-

er.

In the transmitter of figure 1, the input interface
A is connected to the analogue-to-digital (A-to-D)
converter 1, which again is connected to the first
picture memory 2. The first and second picture
memories 2 and 3 are connected to the detector 4
of changed picture areas, which again is connected
to the reference circuit 5, where also the reference
picture memory 6 is connected. The reference
circuit 5 is connected to the coder 7, which is
followed by the output interface B. The output of
the coder 7 is also connected to the decoder 8 and
further both to the replenishment circuit 9 of the
reference memory and to the reference picture
memory 6 as well as o the switch 10, which is
advantageously an electronic switch. The first input
a of the switch 10 is connected to the output of the
decoder 8, the second input b is connected to the
reference memory 6, and the output ¢ is connected
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to the second picture memory 3. The switch 10,
whereby either of the inputs a, b is connected to
the output ¢, is controlled by the reference circuit
5.

A standard TV video signal is transferred, for
instance from a video camera, through the input
interface A to the A-to-D converter 1, where the
video signal is digitized, and simultaneuously it is
transferred into the timing and control circuit (not
represented in the drawing), where the timing and
control signals required in the transmitter are
formed. The digitized video signal is stored into the
first picture memory 2, and further into the detector
4 of the changed picture areas, into which detector
there is also stored the previously transmitted pic-
ture information or corresponding informations from
the second picture memory 3.

A digitized TV.image is composed of n lines,
each of which lines is divided into m elements, i.e.
the image is a raster formed by n x m picture
elements (n and m are integers). The picture area
in turn consists of a block containing a chosen
number of picture elements. The digitized video
signal is formed of the address of the block and of
the information concerning this block (for instance
grey scale levels).

When a certain picture area is detected as
changed in the detector 4, the reference circuit 5
checks whether the changed picture information
corresponds to the information located in the re-
spective location in the reference memory 6. This
is the case for example when the camera is station-
ary and the information of a stable background is
stored into the reference memory 6, and the
changed pictiure area in question is a background
area which has been revealed from behind a mov-
ing object. Now, instead of picture information, a
code word is sent via the output interface B to the
transmission channel. The code word is formed of
the address of the picture area and of the code
word proper, which may be very short. The code
word informs the receiver that the required picture
information must be picked from the corresponding
reference memory. The content of the second pic-
ture memory 3 must be modified in similar fashion.
Under control of the reference circuit 5, the second
input b of the switch 10 is connected to its output
¢, and the corresponding picture information is
read from the reference picture memory 6 into the
second picture memory 3.

The situation is different when the detector 4
recognizes that a certain picture area has changed
but a check by the reference circuit 5 shows that
the picture information is different from the informa-
tion stored in the corresponding location in the
reference memory 6. Now the picture information
representing the change in the picture area is sent
in a currently known fashion from the transmitter
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through the coder 7 and the output interface B into
the transmission channel. The content of the sec-
ond picture memory 3 is modified so as to cor-
respond to the transmitted picture information. Un-
der control of the reference circuit 5, the first input
a of the switch 10 is connected to its output ¢, and
the transmitted picture information is read into the
second picture memory 3 through the decoder 8.

In the receiver according to figure 2, the input
interface C is connected to the decoder 11 and to
the code word identifier 12. The decoder 11 is
connected to the replenishment circuit 13 of the
reference memory and further to the reference
picture memory 14. The first input a of the switch
15 is connected to the output of the decoder 11,
and the second input b to the output of the refer-
ence picture memory 14. The output ¢ of the
switch 15 is connected to the display memory 16.
The switch 15, which connects either of the inputs
a, b to the output ¢, is controlled by the code word
identifier 12. The display memory 16 is connected
to the monitor 18 via the digital-to-analogue (D-to-
A) converter 17.

When the transmitter sends a code word, in-
stead of picture information, to the transmission
channel, and the said code word is received by the
receiver, the code word is then identified by means
of the code word identifier 12, which connects the
reference picture memory 14 to the display mem-
ory 16 via the switch 15. Now the required picture
information is picked at the corresponding location
in the reference memory 14 and is placed in the
corresponding location in the display memory 16.
The address of the picture area, indicated by the
code word, is read into the reference memory 14
for instance via the decoder 11 and the replenish-
ment circuit 13 of the reference memory. Thus the
amount of fransmitied information can be de-
creased, because the said code word can be much
shorter than the picture information it replaces.

If the transmitter sends the picture information
representing the change in the picture area, it is
normally received in the receiver, decoded and
stored into the display memory 16. Now the switch
15 is in a position where it connects the decoder
11 to the display memory 16. From the display
memory 186, the picture information is fed, via the
D-to-A converter 17, to be seen on the screen of
the monitor 18.

The reference image of the transmitted picture
information is stored into the reference memory 6
by means of the replenishment circuit 9 of the
reference memory. The storage of the reference
image is advantageously carried out so that the
new image is integrated into the reference memory
at a long time constant. This can be illustrated as
the formula 1 as follows:

(1) Py = K*Pyi (va) + (1-K)° Py
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where P; = the new picture information connec-
ted to the picture area ij;
Py =
the new picture information connected to a certain
picture area ij, which information replaces the old
information Pj; (1) stored in the reference memory;
Pije-1y =
the picture information connected to the corre-
sponding picture area ij, which information is store
in the reference memory;
k =
constant; 0 < k < 1
i,j=
integrals

When k ~ 1, the time constant is long. In that
case the picture information stored in the reference
memory changes very slowly, and is unaffected by
rapid changes in the camera image or parts there-
of.

Both in the transmitter and the receiver, several
reference memories can be employed, the content
whereof is stored from the transmitted picture in-
formation in various different ways - it can be for
instance integrated at time constants with different
lengths (the magnitude of k varies in the formula
1). If only one reference memory is employed, the
content stored therein can be the image seen by
the camera either at the moment when the camera
is swiiched on, or at any moment ordered by the
cameraman. If several reference memories are
available, the content stored therein can be the
received image or an image corresponding to the
received image at certain time intervals. The said
information is written into the reference memory by
means of the reference memory replenishment cir-
cuit.

Claims

1. A video compression method to be employed
in connection with the conditional replenish-
ment transmission and receiving method, in
the tfransmiiter of which method the picture
areas changed with respect to the previous
image are detected, and the picture informa-
tion representing the occurred changes, along
with the addresses of the respective areas, is
sent to the transmission channel, and in the
receiver a new image is reconstructed on the
basis of the previous image, the addresses of
the changed picture areas and on the basis of
the information representing the occurred
changes, characterized in that both in the
transmitter and in the receiver at least one
reference memory (6; 14) is employed, into
which reference memory there is stored a ref-
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erence image of the transmitted picture in-
formation and which memory is used so that
whenever the transmitter recognizes a picture
area which has changed, it is checked whether
the changed picture information corresponds fo
the information stored in the respective loca-
tion in the reference memory; if the answer is
positive, the ftransmitter sends a code word
informing the receiver that the required picture
information must be taken from the reference
memory; if the answer is negative, the new
picture information representing the change
occurred in the picture area is transmitted.

2. The method of claim 1, characterized in that
the new reference image is integrated at a long
time constant from the transmitted picture in-
formation into the reference memory (6; 14).

3. The method of claim 1, characterized in that
both the transmitter and the receiver use sev-
eral reference memories, the content whereof
is stored on the basis of the transmitted picture
information in various different ways, for in-
stance by integrating at time constants with
different lengths.

4. The method of claim 1, 2 or 3, characterized
in that the chosen content of the reference
memory is the image seen by the camera
either at the moment when the camera is
switched on or at any moment ordered by the
cameraman.

5. The method of claim 3, characterized in that
the chosen content of the reference memory is
the received image or an image corresponding
to the received image at certain time intervals.

Revendications

1. Procédé de compression de signaux vidéo a
employer en liaison avec un procédé condi-
tionnel de reconstitution & I'émission et 2 la
réception, dans I'émetteur duquel les régions
de limage modifi€es par rapport & l'image
précédente sont détectées, et les informations
d'image correspondant aux modifications qui
se sont produites, avec les adresses des ré-
gions correspondantes, sont envoyées sur le
canal d'émission, et dans le récepteur duquel
une nouvelle image est reconstruite & partir de
l'image précédente, des adresses des régions
modifiées de l'image et & partir des informa-
tions représentant les modifications interve-
nues, caractérisé en ce qu'il emploie 2 la fois
dans I'émetteur et le récepteur au moins une
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mémoire de référence (6 ; 14), dans laquelle
mémoire de référence est stockée une image
de référence des informations vidéo transmi-
ses et laquelle mémoire est utilisée de manié-
re que toutes les fois que I'émeiteur reconnatt
une région d'image qui a été modifiée, une
vérification de la correspondance est effectuée
enire les informations de l'image modifiée et
les informations stockées a I'emplacement cor-
respondant dans la mémoire de référence ; si
le résultat est positif, I'émetteur envoie un mot
de code informant le récepteur que les infor-
mations d'image nécessaires doivent &tre pré-
levées dans la mémoire de référence ; si le
résultat est négatif, les nouvelles informations
d'image représentant la modification interve-
nue dans la région de I'image sont transmises.

Procédé selon la revendication 1, caractérisé
en ce que la nouvelle image de référence est
intégrée avec une grande constante de temps
a partir des informations d'image transmises
vers la mémoire de référence (6 ; 14).

Procédé selon la revendication 1, caractérisé
en ce que I'émetteur et le récepteur emploient
tous deux plusieurs mémoires de référence,
dont le contenu est stocké & partir des infor-
mations transmises de l'image de différentes
fagons, par exemple par intégration avec des

constantes de temps de différentes durées.

Procédé selon I'une des revendications 1, 2 ou
3, caractérisé en ce que le contenu choisi de
la mémoire de référence est I'image vue par la
caméra soit au moment oll la caméra est mise
en service, soit & un moment quelconque déci-
dé par I'opérateur. )

Procédé selon la revendication 3, caractérisé
en ce que le contenu choisi de la mémoire de
référence est l'image regue ou une image cor-
respondant & I'image regue a certains interval-
les de temps.

Anspriiche

1.

Ein Videoverdichtungsverfahren zur Anwen-
dung in Verbindung mit der bedingten Anrei-
chungslibertragung und Empfangsmethode,
wobei entsprechend des Verfahrens im Sender
die Bildflachen, die sich im Vergleich zu einem
vorherigen Bild verdndert haben, festgestellt
werden und die Bildinformationen, die den auf-
getretenen Verdnderungen entsprechen, zu-
sammen mit den Adressen der entsprechen-
den Flichen dem Ubertragungskanal {ibermit-
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telt werden, und im Empfanger ein neues Bild
auf der Basis des urspriinglichen Bildes, der
Adressen der geZnderten Bildfldchen und auf
der Basis von Informationen, die den aufgetre-
tenen Verdnderungen entsprechen, rekonstru-
fert wird, ]

dadurch gekennzeichnet,

daB sowohi im Sender als auch im Empfanger
zumindest ein Referenzspeicher (6; 14) einge-
setzt wird, indem ein Referenzbild der Ubermit-
telten Bildinformationen gespeichert wird und
der so eingesetzt wird, daB sobald der Sender
erkennt, daB ein Bildbereich sich geéndert hat,
iberpriift wird, ob die verdnderte Bildinforma-
tion den Informationen entspricht, die an den
entsprechenden Stellen des Referenzspeichers
gespeichert sind; falls die Antwort positiv ist,
wird vom Sender ein Codewort Uibermittelt, das
dem Empfénger mitteilt, daB die verlangte
Bildinformation aus dem Referenzspeicher ge-
nommen werden muf, und falls die Antwort
negativ ist, daB eine neue Bildinformation ent-
sprechend der aufgetretenen VerZnderungen
in der Bildfldche Ubermittelt wird.

Das Verfahren nach Anspruch 1,

dadurch gekennzeichnet,

daB das neue Referenzbild lber eine lange
Zeitkonstante von der Ubermittelten Bildfunk-
tion in den Referenzspeicher (6; 14) integriert
wird.

Das Verfahren nach Anpruch 1,

dadurch gekennzeichnet,

daB sowohl der Sender als auch der Empfén-
ger mehrere Referenzspeicher einsetzen, wo-
bei der Inhalt von diesen auf der Basis der
ibermittelten Bildinformation in verschiedenen
Arten gespeichert wird, beispielsweise durch
Integration mit Zeitkonstanten unterschiedlicher
Linge.

Das Verfahren nach Anspruch 1, 2 oder 3,
dadurch gekennzeichnet,

daB der ausgewdhlte Inhalt des Referenzspei-
chers dem Bild entspricht, daB die Kamera
entweder in dem Moment sieht, wenn sie ein-
geschaltet wird, oder einem vom Kameramann
festgelegten Moment.

Das Verfahren nach Anspruch 3,

dadurch gekennzeichnet,

daB der ausgewihlte Inhalt des Referenzspei-
chers das empfangene Bild ist oder ein Bild
entsprechend zu einem in bestimmten Zeitin-
tervallen empfangenen Bildes.
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