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provided by two-phase clock generator 3 synchron- ous with the incoming
digital values - i.e. the clock The present invention concerns a scan
reversing  rate is twice the video pixel rate. During each clock unit for
video signals. Although not limited thereto,  period it produces clock
pulses [err]during one application of scan reversal is In video telephone
5   which, respectively, read and write operations to the or conferencing
systems where it is desired to display  memory take place. to the user his
own (i.e. the transmitted) picture; it is  The object of this arrangement
is to write each subjectively more acceptable for this picture to be lat-
line into the memory whilst reading out the preceding erally Inverted,
because it Is this image of himself in  line in a sequence such that the
resulting picture is lat- a mirror that the user Is accustomed to seeing.
Al-  10  erally inverted when viewed. Note that the YUYV for- though this
effect can be achieved on a CRT display  mat under consideration means that
the readout se- simply by reversing the polarity of the line scanning
quence Is not the reverse of the write sequence. The coils, this involves
switching of high peak voltages;  resolution of this problem is best
appreciated from the moreover, reversal can not always be readily Imple-
following description of the operation of the appara- mented on modern
solid-state display devices.  15  tus. Note that the address sequence
produced by the The invention is concerned with apparatus for   address
generator 2 repeats every two lines. processing the video signal so that
the resulting sig-  During the first line of a field, the address gener-
nal results in a laterally Inverted display on a standard  ator produces
addresses [err] to al 5 in numerical order, monitor. Previous such
apparatus is described in US-  as illustrated by the timing diagram in
figure 2, and A-4727411 and US-A-4220965. It is particularly con-  20  the
incoming values YO, UO, Y1, VO etc are written cerned with video signals in
which luminance and   in, In the sequence given above, under control of
(ac- chrominance samples are Interleaved, where the de-  tive low) write
clock pulses [err] during the second half sired sample sequence is not
simply the reverse of  of each clock cycle. the input line.
The contents of the memory after the end of the The invention is defined in
the claims below.  25  first line are illustrated in figure 3. Some
embodiments of the invention will now be      In order that the
scan-reversed line conforms to described with reference to the accompanying
draw-  the format described above (YUYV) the readout se- ings, in which:
quence needs to be as follows: Figure 1 is a block diagram of one form of
image  Y7 U6 Y6 V6 Y5 U4 Y4 V4 etc reversing unit according to the
invention;  30  and therefore the required address sequence from Figure 2
is a timing diagram for the apparatus of  the address generator 2 is:
Figure 1;                                       a14 a13 a12 a15 al0 a9 a8
a11 etc. Figure 3 shows the contents of the memory 1 of     Readout
commences at the beginning of the next the apparatus of Figure 1 at the end
of the first  line period, with readout of value Y7 from location line of
an incoming frame;                 35  a14, during the first part of the
clock period. As soon Figure 4 shows the occupancy of the above loca-  as
one location has been read out it is possible to tions at each clock
period; and                  write in a digital value for the second line.
However, Figure 5 illustrates schematically a user terminal  although the
obvious way to effect the writing of the for video communication
incorporating the inven-  second line is to write YO, UO, Yl, VO etc Into
loca- tion.                                      40  tions in descending
numerical ordercommencing with The scan reversal circuit shown in figure 1
Is, for  location a15, this is not possible because that location ease of
illustration, designed to process a digital tel-  is not yet free. evision
signal having eight picture elements per line.  It would of course be
possible to overcome this Any practical system will of course have
considerably  difficulty by commencing readout before the conclu- more
elements than this. Each pair of picture ele-  45  slon of the line
blanking period, but this would neces- ments n, n+1 is represented by
respective luminance  sitate additional buffering to delay the output. In
this values Yn, Yn+l and common chrominance (colour     apparatus,
therefore, successive values for the sec- difference) values Un and Vn -
i.e. the horizontal  ond line are written into the memory locations as they
chrominance resolution is half that of the luminance.  become free - Ie.
Each line of the input signal consists of a se-  5o   YO Into a14 quence of
sixteen digital values, in sequence, viz:  UO into a13 YO UO Y VO Y2 U2 Y3
V2 Y4 U4 Y5 V4 Y U6 Y7 V6,     Yl into a12 followed by a line blanking
period.                VO Into a15 The main part. of the apparatus Is a
read-write  and so on. memory 1 having sufficient locations to accommo-  55
This permits the use of a single address for both date an entire line of
the picture - i.e. in this example,  read and write; moreover, as will be
seen below, it sixteen locations aO .... a15. Its addresses are provid-
means that the sequence in which the data for the ed by an address
generator 2, and system timing is  second line are written in is such that
it can be read 2    
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order by addressing the locations in  signal of the terminal user;
apparatus according the same order (aO, al, a2, a3, a4 ... a15) as In the
to claim I for line Inversion thereof; and display first line.
means for displaying the reversed image thereby Figure 4 is a diagram
showing the occupancy of    derived. the store locations at each clock
period, over three   5 line periods.
3. A method of line-inverting an input television sig- This invention is,
as stated above, suitable for in-  nal each line of which contains a time
multiplex corporation into videotelephone orvideoconferencing   sequence of
interleaved luminance samples and apparatus. The details of such apparatus
are not ger-  first and second chrominance samples, compris- mane to the
present invention, but are discussed in  10    Ing; writing a first line of
samples Into a memory CCITT Standard H261 on Flexible Hardware for P*64
In a first predetermined address sequence; read- kbit/sec video, and in
British Telecom Technology     ing it out in a second predetermined address
se- Journal Vol. 8 No. 3 July 1990 pages 28-35 Video Co-  quence such that
output luminance samples are dec hardware to realise a new World Standard"
(M.D.   read out in the reverse order from that in which Carr).
15     they were received, that the output first and sec- Referring to
Figure 5, in a user terminal for such  ond chrominance samples, considered
separate- applications, the interleaved colour video signal de-  ly, are
read out in the reverse order from that in rived from a camera 10 is
formatted 11 for transmis-  which they were received, and that the
interleav- sion into aYUPV format; image-reversed by a unit 12  ing format
of the read-out samples is the same as according to the Invention located
in the terminal; and   20  that of the input signal; writing the next line
of displayed on a local monitor VDU 13 within the termi-  samples Into the
memory in the second se- nal. Alternatively, it may be mixed, in
conventional  quence, and reading it out in the first sequence. fashion,
with the incoming video signal from another terminal, to provide an Inset
picture of the user in the Image from the other terminal for display on a
single  25   Patentanspr Oche VDU. 1. Vorrichtung fOr die Zellenumkehr
elnes Fernseh- eingangssignals, das in jeder Zeile eine Zeitmul- Claims
tiplexsequenz von miteinander verschachtelten 30      Luminanzabtastwerten
und ersten und zweiten 1. Apparatus for line inversion of an Input
television  Chrominanzabtastwerten enthalt, signal each line of which
contains a time multiplex  mit elnem Speicher, der elnen Adressengenera-
sequence of interleaved luminance samples and      tor aufwelst, der dazu
dient, wihrend einerjeden first and second chrominance samples,
Zwelzellenperiode erste und zweite Adressense- comprising a memory having
an address  35    quenzen jeweils von der Dauer elner Einzeilen- generator
arranged to produce during each two-     periode zu erzeugen, sowle mit
einer Lese- line period first and second address sequences,
/Schreib-Steuerelnrichtung, die wlhrend einer each of one line period
duration and read/write   ersten Zeule des Eingangssignals betriebsbereit
control means operable during a first line of the  Ist, um die Abtastwerte
dieser Zeile des Ein- input signal to write the samples of that line of the
40  gangsslgnals in der Reihenfolge des Empfangs input signal, in the order
of receipt, into the loca-  an die Stellen zu schreiben, die mittels der
er- tions specified by the generated sequence for      zeugten Sequenz fOr
diese Zeile bezeichnetsind, that line and during subsequent lines of the
input  um wlhrend der foigenden Zellen des Eingangs- signal to read out
samples from, and to write the  signals Abtastwerte auszulesen aus den und
um samples of that line of the Input signal, in the or-  45  dieAbtastwerte
dieserZeiledes Eingangssignals der of receipt, into, the locations
specified by the  In der Reihenfolge des Empfangs zu schrelben in generated
sequence for that line, the two se-      die Stellen, die mittels
dererzeugten Sequenz fOr quences being such that the output luminance
diese Zelle bezelchnetsind, wobel die beiden Se- samples are read out In
the reverse order from     quenzenso beschaffen sind, dal die ausgegebe-
that in which they were received, that the output  50  non
Luminanzabtastwerte In der gegenaber dem first and second chrominance
samples, consid-      Empfang umgekehrten Reihenfolge ausgelesen ered
separately, are read out In the reverse order  warden, daB die ausgegebenen
ersten und zwei- from that in which they were received, and that    ton
Chrominanzabtastwerte, getrennt betrachtst, the Interleaving format of the
read-out samples is  in der gegentber dem Empfang umgekehrten the same as
that of the input signal.     55       Reihenfolge ausgelesen warden und
daB das Verschachtelungsformat der ausgelesenen Ab- 2. Terminal apparatus
for video communication, In-    tastwerte gleich dem des Eingangssignals
ist. cluding means for providing an input television 3    
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S out in the correct order by addressing the locations in  signal of the
terminal user; apparatus according the same order (aO, al, a2, a3, a4 ...
a15) as in the  to claim 1 for line inversion thereof; and display first
line.                                            means for displaying the
reversed image thereby Figure 4 is a diagram showing the occupancy of
derived. the store locations at each clock period, over three   5 line
periods.                                      3. A method of line-inverting
an input television sig- This invention is, as stated above, suitable for
in-  nal each line of which contains a time multiplex corporation into
videotelephone orvideoconferencing    sequence of interleaved luminance
samples and apparatus. The details of such apparatus are not ger-  first
and second chrominance samples, compris- mane to the present Invention, but
are discussed in  10  ing; writing a first line of samples into a memory
CCITT Standard H261 on Flexible Hardware for P*64      in a first
predetermined address sequence; read- kbit/sec video, and in British
Telecom Technology      ing It out in a second predetermined address se-
Journal Vol. 8 No. 3 July 1 990 pages 28-35 Video Co-  quence such that
output luminance samples are dec hardware to realise a new World Standard'
(M.D.    read out in the reverse order from that in which Carr).
15      they were received, that the output first and sec- Referring to
Figure 5, in a user terminal for such  ond chrominance samples, considered
separate- applications, the Interleaved colour video signal de-  ly, are
read out in the reverse order from that In rived from a camera 10 Is
formatted 11 for transmis-   which they were received, and that the
Interleav- sion into a YUPV format; Image-reversed by a unit 12   ing
format of the read-out samples is the same as according to the invention
located in the terminal; and   20  that of the input signal; writing the
next line of displayed on a local monitor VDU 13 within the termi-  samples
into the memory in the second se- nal. Alternatively, it may be mixed, in
conventional   quence, and reading it out in the first sequence. fashion,
with the incoming video signal from another terminal, to provide an inset
picture of the user in the image from the other terminal for display on a
single  25   Patentanspriche VDU. 1. Vorrichtung fOr die Zellenumkehr eines
Fernseh- eingangssignals, das in jeder Zeile eine Zeitmul- Claims
tiplexsequenz von miteinander verschachtelten 30      Luminanzabtastwerten
und ersten und zwelten 1. Apparatus for line inversion of an Input
television  Chrominanzabtastwerten enthAlt, signal each line of which
contains a time multiplex  mit einem Speicher, der elnen Adressengenera-
sequence of interleaved luminance samples and       tor aufweist, der dazu
dient, wAhrend einerJeden first and second chrominance samples,
Zwelzeilenperiode erste und zweite Adressense- comprising a memory having
an address   35    quenzen jewells von der Dauer einer Einzeilen- generator
arranged to produce during each two-      periods zu erzeugen, sowie mit
elner Lese- line period first and second address sequences,
/Schreib-Steuereinrichtung, die wahrend einer each of one line period
duration and read/write     ersten Zeile des Eingangssignals betriebsbereit
control means operable during a first line of the   ist, urn die
Abtastwerte dieser Zeile des Ein- input signal to write the samples of that
line of the   40  gangssignals in der Reihenfolge des Empfangs input
signal, in the order of receipt, into the loca-  an die Stellen zu
schreiben, die mittels der er- tions specified by the generated sequence
for       zeugten SequenzfOrdieseZelle bezeichnetaind, that line and during
subsequent lines of the Input  urn wahrend der folgenden Zellen des
Eingangs- signal to read out samples from, and to write the   signals
Abtastwerte auszulesen aus den und um samples of that line of the input
signal, in the or-  45  dieAbtastwerte dieserZeile des Eingangssignals der
of receipt, into, the locations specified by the  in der Reihenfolge des
Empfangs zu schreiben in generated sequence for that line, the two se-
die Stellen, die mittels der erzeugten Sequenz fur quences being such that
the output luminance        diese Zeile bezeichnet sind, wobei die belden
Se- samples are read out in the reverse order from      quenzen so
beschaffen sind, daB die ausgegebe- that in which they were received, that
the output  5o  nen Luminanzabtastwerte In der gegenflber dem first and
second chrominance samples, consid-       Empfang umgekehrten Reihenfolge
ausgelesen ered separately, are read out In the reverse order.  warden, daB
die ausgegebenen ersten und zwei- from that in which they were received,
and that    ten Chrominanzabtastwerte, getrennt betrachtet, the
interleaving format of the read-out samples is  in der gegeniber dem
Empfang umgekehrten the same as that of the Input signal.      55
Reihenfolge ausgelesen werden und daB das Verschachtelungsformat der
ausgelesenen Ab- 2. Terminal apparatus for video communication, In-
tastwerte gleich dern des Elngangssignals it. cluding means for providing
an input television 3    
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I) 1! 2. Datenendgerat fOr Video-Datenbermittlung,         verse de celul
dans lequel ils ont ete regus et que dese ine Vorrichtung, die sin
Fernseheingangsei-  le format d'entrelacement des echantillons ex- gnal des
Endgerit-Benutzers bereitetllt, sine    traits soit le meme que celul du
signal d'entree. Vorrichtung nach Anspruch I far die Zeilenum-
kehrdesselben und gine Anzeigevorrichtung ent-   5   2. Terminal pour
communication video comportant halt, die des dadurch abgeleltbte umgekehrte
un moyen pour delivrer un signal de television Biid darstelit.
d'entr6e de l'utilisateur du terminal, un apparell solon la revendicatlon
1, pour l'inversion de ligne 3. Verfahren zur Zeilenumkehr eines
Fernsehein-      de celui-cl et un moyen de visuallsation pour vi-
gangssignals, des In jeder Zelie elne Zeitmulti-  10  sualiser l'lmage
inversee obtenue par celul-ci. plexsequenz von mitelnander verschachteiten
Luminanzabtastwerten und ersten und zweiien   3. Proced6 d'lnversion de
ligne d'un signal de tid- Chrominanzabtastwerton enthalt, bel dem elne er-
vision d'entree, dont chaque ligne contlent une ste Zeile von Abtastwerten
in oiner ersten vorbe-  sequence multiplexie dans le temps d'echantil-
stimmten Adressensequenz In onen Speicher go-  15  Ions de luminance et de
premier et second 6chan- schrileben wird, ale In einerzweien vorbestimmten
tillons do chrominance ontrelacos, comprenent Adressensequenz so ausgetesen
wird, daB die      lee etapes consistent A: ausgegebenen
Luminanzabtastwerte Indergegen-           ecrire une premiere ligne
d'6chantllons Ober dem Empfang umgekehrten Relhenfoige aus-     dans une
memoire selon une premibre sequence K-'     gelesen worden, daS die
ausgegebenen orsten und  20  d'adresse prodoterminhe, les extralre solon
une zwelten Chrominanzabtastwerto, getrennt be-       seconds sbquence
d'adrosse predeterminee, de trachtet, gegenfiber dem Empfang umgekehrten
sorts quo lee echantillons de luminance en sortie Relhenfolge ausgelesen
werden und daM des         solent extraits dans I'ordre Inverse de colui
dans Verschachtelungsformat der ausgagelesenen        lequel ies ont eti
regue, quo lea premier et second Abtastwerte glelch dom des Eingabesignals
iet,  25  echantillons de chrominance en sortie, conside- die nachste Zeile
von Abtastwertbn In der zwel-   ros separement, soient extraits dans
l'ordre In- ton Sequenz In den Speicher geschrieben wird      verse de
celul dans lequel Us ont ete regus et quo und sle in der ersten Sequenz
ausgelesen wird.   Ie format d'entrelacemont des echantillons ex- traits
soit le meme quo celul du signal d'entrie, 30      6crnre la ligne sulvante
des ochantillons dans la Revendlcatlons
momoire dans la seconds s6quenco et lee extrai- re solon la premlere
sequence. 1. Appareil pour inversion de la ligne d'un signal te- lMvsion on
entree, dont chaque ligne contlent une sequence multiplexbe dans le bmps
35 d'ochantillons de luminance et de premier et se- cond echantillons de
chrominanoe entrelaces, comprenant une memoire comportant un generateur
d'adresse prevu pour produire pen- dant chaque periode de deux lignes des
premiere  40 et seconde sequences d'adresse et un moyen de commando de
lecture/ecriture et de duree de chaque periode d'une ligne mis en oeuvre
pen- dant une premibre ligne de signal d'entree afin d'Acrire lea
6chantillons de cette ligne du signal  45 d'entree, dans l'ordre de
reception, dans les em- placements spdcifies par la sequence produkte pour
cettb ligne et pendant lee lignes sulvantes du signal d'entree, pour
extraire les 6chantillons et 6crire lee 6chantillons de cettb ligne du
signal  5o d'entree, dans l'ordre de rnception, dans lee em- placements
specifles par la sequence produ-te pour cette ligne, lee deux sequences
etant toiles quo lee 6chantillons de luminance de sortie solent extrafts
dans 'ordre inverse de celul dans  55 lequel iI ont ete regus, quo les
premier et second echantillons de chrominance de sortie, conside- res
sepanrment, solent extraits dans l'ordre in- 4    


