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Process and device for image signal recordimg—

and/or reproduction

The invention relates to a method and a device for the recording

and/or reproduction of image signals.
State of the art

For the compatible introduction of a 16:9 wide screen format
into existing television standards (e.g. PAL, SECAM, NTSC) using
the format 4:3, the so-called "letter box" process is under
discussion. In this process, the 16:9 picture information is
represented by black bands at the upper and lower edges of the
picture in 4:3 receivers. A vertical transcoding of the 16:9
souxrce signal is necessary for matching the geometrical ratios
to the 4:3 receivers, this representing only 431 lines in the
vigible picture window of the 4:3 receiver. The remaining 144
active lines (575 lines - 431 lines = 144 lines) appear as black
bands, each of 72 lines, at the upper and lower edges of the
picture in the 4:3 receiver. The description of a process
corresponding to this is to be found in
"Verbesserungsmoglichkeiten und Entwicklungstendenzen bei PAL",
G. Holoch, FKTG lecture, 17.01.1989, Berlin.

Auxiliary items of information can be transmitted in the 144
lines, which appear as black bands in the 4:3 receiver, for
providing a format filling presentation without reduced
resolution in a 16:9 receiver. These auxiliary items of
information may be transmitted in the so-called ultra-black
region in accordance with "Die neuen Wege des alten PAL", A.
Ziemer, E. Matzel, Funkschau 18/1989. The region between the
black level and e.g. half the synchronisating pulse height is
utilised thereby. Consequently, the incorporated auxiliary
signal is not visible on the 4:3 receiver. A method of
transmission, which conveys such auxiliary items of information
in the form of a vestigial side band modulation of the colour
sub-carrier, is specified‘in PCT/EP91/00397.
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The object of the invention is to provide a compatible” ima

signal recording and/or reproduction system which can record
and/or reproduce the image signals together with auxiliary items
of information. This object is achieved by the method in

accordance with the invention which is defined in claim 1.

Basically, the method in accordance with the invention consists
in that, for a process of image signal recording and/or
reproduction of image signals including auxiliary items of
information that are added to the image signals in accordance
with a specified coding scheme, in a recording and/or
reproduction device including at least one luminance channel (Y)
and at least one chrominance channel (C) wherein the bandwidth
of the auxiliary items of information exceeds the bandwidth of a
chrominance channel, the auxiliary items of information are
distributed and/or processed, for a process of recording and/or
reproduction in dependence, on the coding scheme and/or the
position in time of the auxiliary items of information such that
they can be recorded and/or reproduced using a luminance

channel.

Advantageous developments of the method in accordance with the
invention are apparent from the dependent claims 2 to 6.

The further object of the invention is to provide a device for
the method in accordance with the invention. This object is
achieved by the device in accordance with the invention which is
defined in claim 7.

Basically, the device in accordance with the invention is
provided with means (Fig. 3, S-VHS) for the recording and/or
reproduction of image signals having auxiliary items of
information that are modulated onto the colour sub-carrier, in
particular using a video recorder, including switching means
(31, 32; 49) for passing on the demodulated auxiliary items of
information to a luminance channel (Y) at periodic intervals
during the recording process and/or for passing on, at periodic
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Advantageous developments of the device in accordance with the
invention are apparent from the dependent claims 8 to 10.

It is also desirable to be able to record the above-mentioned
auxiliary items of information (e.g. using the VHS oxr S-VHS
formats) such that the auxiliary items of information can be
further processed during reproduction and such that .they cannot
be lost due to being recorded in conventional video recoxrders.
This would however, be just the case when recording auxiliary
items of information modulated on the colour sub-carrier in
accordance with PCT/EP91/00397, since video recorders using the
VHS or S-VHS principle operate in accordance with the so-called
"colour-under" technique. The bandwidth of the auxiliary items
of information is thereby reduced in such a way that they can no
longer be used.

In general, the full bandwidth of a channel (e.g. 5 MHz for PAL)
is needed for the transfer of the auxiliary items of
information. This also holds true in like-manner for the
recording process. Present day video recorders, which operate in
accordance with the S-VHS technique, can in principle record
such a bandwidth but then they do expect to receive the wideband
luminance signal and the chrominance signal over separate signal
leads. In the event of an FBAS signal that is conveyed over only
one lead, there is a switch over to the VHS mode which only has
a lower recording bandwidth (ca. 3 MHz) at its disposal. In both
cases however (S-VHS, VHS), the colour sub-carrier frequency
signals are processed using the "colour-under" technique and
only have a bandwidth of ca. 600 kHz following a recording.
These relationships are described for example in the article
"Aus deutschen Landen", Gerhard Welz, Funkschau 20/1989.

A wide band recording of auxiliary items of information, in
particular, of colour sub-carrier frequency auxiliary items of
information in accordance with PCT/EP91/00397, can be achieved
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example, in the case of 575 active lines of a frame, 72 edge

lines at the upper and lower edges of the picture (in toto, 2*72
= 144 lines per frame) are transmitted on each occasion as
"letter box" lines including auxiliary items of information. The
video recorder always then records the 72 lines at the upper and
lower edges of the picture using the S-VHS mode, whilst the 431
lines of the active image window are recorded using the VHS
mode. In principle, this also applies for other selected ratios
of lines of the active image window relative to the "letter box"
lines. The control of the recording mode is achieved by means of
an appropriate switching action in the signal paths. The control
signal needed for this can be derived from the synchronising
pulses of the FBAS input signal. It is particularly
advantageous, if an FBAS signal that is to be recorded on a
video recorder (e.g. S-VHS type), is initially separated into
luminance and chrominance and if the auxiliary items of
information modulated on the colour sub-carrier within the black
bands are demodulated accordingly, whereby the auxiliary items
of information are supplied to the luminance recording channel
during the lines in the black bands. A double switching of e.g.
filters during one television image, with the transient

phenomena resulting therefrom, is thereby avoided.
Drawings

Embodiments of the invention will be explained with the help of
the drawings. The drawings show, in:

Fig. 1 the known recording bandwidths of VHS and S-VHS video
recorders;

Fig. 2 the known recording channel of an S-VHS video
recorder;

Fig. 3 the recording channel of an S-VHS video recorder and a

control device in accordance with the invention;
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Fig. 4 an S-VHS video recorder having a prior connected

colour sub-carrier demodulator and switches and

Figs. 5 - 7 an embodiment for a further development of the

invention.
Embodiments

Fig. 1 shows the recording bandwidths for the luminance and
chrominance signals in a video recorder using the VHS and S-VHS
standards, such as are indicated in the above-mentioned article

"Aus deutschen Landen".

Fig. 2 shows the recording channel of an S-VHS video recorder
(VS 680 VPT by Grundig), such as is indicated in the article
"Aus deutschen Landen" and a filter arrangement for recording
different source signals. Different filtering processes are
executed in the signal path, and thus the respective bandwidths
required for VHS and S-VHS recording are achieved, in
correspondence with the signal source. The appropriate
association is effected by the respective switches 21 and 22.

In the initial attempts to improve the quality of existing
television systems (e.g. the introduction of the 16:9 picture
aspect ratio), the black bands at the upper and lower edges of
the picture in the case of the "letter box" transmission do not
in general contain any items of colour information (e.g. in
PCT/EP91/00397 or W090/06655) so that only a luminance channel
is needed for recording these auxiliary items of information.
However, when recording auxiliary items of information which are
modulated onto a colour sub-carrier (such as in e.g.
PCT/EP91/00397), these auxiliary items of information would be
recorded in the narrow band chrominance channel (Fig. 1) with a
heavily restricted bandwidth, and would thus be unusable, unless
special measures were taken. For this reason, it is advantageous
to use the luminance channel for recording these auxiliary items
of information. When recording auxiliary items of information
which represent the differences of lines (such as in e.qg.
WO90/06655), it is likewise advantageous not to use the-
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Fig. 3 shows the recording channel of an S-VHS video recorder
and also a control device. The wideband recording of auxiliary
items of information i.e. an S-VHS recording using a 5 MHz low
pass filtering process in the luminance channel and e.g. the
chrominance channel being switched off, can be achieved when the
switches 31 and 32 and a switchable modulator 33 are switched by
virtue of an analysis of the synchronising pulses of a "letter
box" FBAS signal 34. The switches 31 and 32 correspond thereby
to the switches 21 and 22 of Fig. 2. The line synchronising
pulse is separated from the FBAS signal 34 in the synchronising
pulse stripping stage 35 and is supplied to a line counter with
a control signal pulse shaper 36. This control signal then
actuates the switches 31 and 32 and the switchable modulator 33
such that recording in the S-VHS standard takes place during
certain lines (e.g. in the 2*72 lines at the upper and lower
edges of the picture). The modulator 33 has to be switched over
at the same time since different frequencies of the FM carrier
have to be used for S-VHS and VHS recording (Fig. 1).

A further possibility consists in basically recording the
"]Jetter box" television signals completely in the S-VHS mode.
Advantageously, the modulator 33 and the filters in the
recording channel (possibly, with the exception of the notch
filter 27, 37) would not then need to be switched twice per
image. In the case of auxiliary items of information modulated
on the colour sub-carrier, merely the auxiliary items of
information have to be passed from the chrominance input to the
luminance channel during the 2 * 72 lines. In the event that the
nletter box" television signal is only present as an FBAS
signal, it may initially be split up into a luminance component
and into a chrominance component.

The notch filter 27, 37 is advantageously switched off during

the recording of the auxiliary items of information.wﬂd
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signal Y and a chrominance signal C can be obtained from an

incoming FBAS signal. These signals can then be directly
recorded by an S-VHS recorder. The circuit arrangement also
includes a demodulator 42 with which the auxiliary items of
information in accordance with PCT/EP91/00397, or, other
auxiliary signals that are modulated for the transmission onto a
colour sub-carrier, can be demodulated. The demodulated
auxiliary items of information are then present in the form of
luminance base band signals Y and can be supplied to the Y input
of the S-VHS recorder. In the event that there is no modulation
of the carrier by auxiliary signals, such types of signals can
be supplied directly to the Y input of the S-VHS recorder. Vis a
vis the recording as colour sub-carrier modulated signals, the
recording of the signals in the base band has the additional
advantage that time base fluctuations caused by the fluctuations
in the synchronising process only affect the auxiliary items of
information to a lesser extent. The frequency range around the
colour sub-carrier is filtered out from the incoming FBAS signal
by means of a bandpass filter 47 and hence the chrominance
signal is obtained. The chrominance signal is then likewise
supplied to a second time delay circuit 48 which makes the
necessary time adjustments with respect to the processing of the
luminance signal or to the processing time for the auxiliary
items of information. This chrominance signal then reaches a
fourth input 2' of a video switching device 49 which can alter a
switch position in dependence on the lines. There is no
chrominance signal representing a chrominance image content
present during the letter box lines (switch position 1 or 1').
In this case, the third input 1' of the video switching circuit
49 may advantageously be set at a constant value e.g. earth or
average grey (non-coloured). The luminance signal Y can be
obtained from the FBAS signal in a separating stage 45, in that
either the chrominance .signal C is subtracted from the incoming
FBAS signal or in that the FBAS signal is subjected to a notch
filtering process. The luminance signal Y and the chrominance
signal C may also be obtained from the FBAS signal by a comb
filtering process that is preferably adaptive to movement. Where
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the video switching circuit 49.

The video switching circuit is controlled by a control signal
swl which is obtained with the help of the synchronising pulse
stripping stage 35 and the control signal pulse shaper 36 for
example. The two switches in the video switching circuit are in
positions 2 and 2' respectively during the lines of the main
signal. The auxiliary items of information from the lines of the
letter box bands of the FBAS signal, which are modulated on the
colour sub-carrier, are initially supplied to a Nyquist filter
41 which, in accordance with PCT/EP91/00397, has a -6 dB point
at the colour sub-carrier frequency and is required for proper
vestigial sideband modulation or demodulation. This output
signal is then demodulated in a demodulator 42, whereby the
colour sub-carrier frequency fgo' is likewise supplied with a
certain phase angle (e.g. in correspondence with PCT/EP91/00397)
to this demodulator. The colour sub-carrier frequency fgec can be
obtained in known manner from the transmitted burst signal. The
required phase angle of fgo', which has to correspond to the
modulation phase of the auxiliary items of information, is
produced by a phase shifter 44. The unwanted modulation products
of the upper side band, which result from the demodulation
process, are separated out in a subsequent low pass filter 43.
This low pass filter is intended to limit the acquired base band
of the auxiliary items of information to frequencies up to the
colour sub-carrier frequency. The output signal of the low pass
filter is supplied to a first input 1 of the video switching
circuit 49.

By using the circuit arrangement described, which extracts a
separate luminance signal Y and chrominance signal C from a
letter box FBAS signal, one achieves, in advantageous manner,
the effect of not needing any switching processes within the
images in the course of the recording process in the S-VHS
recorder. Possible transient problems occurring in the filters

etc are thus avoided.
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signal or there is a letter box signal without any auxiliary
items of information, the two switches in the video switching
circuit 49 advantageously remain in the positions 2 and 2'

respectively.

In addition to the actual process of demodulation, the
demodulator 42 may also advantageously effect an amplification
of the auxiliary items of information in order to compensate for
the reduction in amplitude of the auxiliary items of information
due to the vestigial side band transmission and the
incorporation in the ultra black region, PCT/EP90/01798.
Furthermore, a boosting of the dc voltage level (DC offset) from
the ultra black region to an average grey level for example, is
advantageous to the recording process since the recording then
occurs in a defined, linear modulation range of the recorder and
hence distortions are avoided or reduced. If necessary, this DC
offset can then be reversed before feeding the recorded signal
into a 16:9 image reproduction device provided with Y/C inputs.

The luminance and chrominance signals and the auxiliary items of
information undergo similar treatment during the reproduction
process.

Such recordings can also be edited without any problems due to
the recording of the auxiliary items of information in the base
band in the luminance channel. In any case, the prerequisite is
that the respective auxiliary items of information for each
picture of the picture signals be generated or transmitted
during this picture.

The principle of the invention can also be utilised in Hi8 wvideo
recorders or similar video recorders which record chrominance
signals with a reduced.bandwidth.

The recognition of a letter box FBAS signal can be effected by
means of an identification pulse that is transmitted therewith
(e.g. during the vertical blanking interval). On the other hand,
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below the black level, can also be determined in a local signal-

type detector.

If the auxiliary item of information described, also referred to
as a helper signal, having its amplitude in the ultra black
region, is to be recorded by a conventional video recorder, then
the recording of this helper signal cannot be done directly
since conventional video recorders suppress signals in the ultra

black region.

In accordance with a further development of the invention, the
recording of the helper signal by a conventional video recorder
is enabled by means of a circuit included in the recording path
of the recorder which displaces the helper signal into the BA
[picture blanking] amplitude region. The reproduction path
includes a circuit which displaces the helper signal back into
the original amplitude region. This development is based on the
following consideration.

The locating of the amplitude of the helper signal in the ultra
black region is necessary because otherwise visible interference
would occur within the black bars at the upper and lower edge of
the picture due to the signal. However, this modified location
of the amplitude is not necessary during the recording of the
signal because the signal is made invisible. Consequently, it is
possible to displace the helper signal into the AB amplitude
region, which can be recorded by the recorder, for the
recording. A substantial advantage thereby is that the actual
recording unit does not have to be altered. Just as before, this
only receives a signal which it can record like a conventional
television signal without any modification.

In Fig. 5, there is present on the terminal a, a signal in
accordance with Fig. 7a including the line synchronising pulse
Z, the colour synchronising signal B and the helper signal HS
which is only transmitted during the first 72 and the last 72
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not include any signal components in the BA region between the
black level PS and the white level PW. The effect is thus

achieved that black bars having no visible interference are

written at the upper and lower edges of the picture during the
first and last 72 lines. Here, the helper signal HS has an
amplitude of 0.5 V. The BA amplitude amounts to 0.7 V.

The switch S1 is moved into the position illustrated for
recording a signal of this type. The signal in accordance with
Fig. 7a reaches the stage 1. The stage 1 causes a dc voltage
displacement of the signal HS as is indicated by the arrow 2.
The signal HS is thereby displaced up to a level PT within the
BA region which is at 0.3 V. In the case of the signal modified
in this way in accordance with Figs. 7b, ¢, the signal HS thus
lies in the BA region and consequently can be recorded by the

recording unit 3 just like a conventional signal.

During reproduction, the signal in accordance with Figs. 7b, ¢
passes from the terminal ¢ via the switch 2 to the stage 4. The
stage 4 displaces the signal in accordance with Figs. 7b, c, as
indicated by the arrow 5, back into the original amplitude
location in accordance with Fig. 7b which corresponds to the
amplitude location in accordance with Fig. 7a. The signal
supplied to the terminal a thus reappears on the terminal d. The
signal is temporarily converted into the form in accordance with

Figs. 7b, c merely for the recording process by the unit 3.

The usual helper signal HS does not fully occupy the BA _
amplitude region. In oxder to improve the signal to noise ratio,
it is expedient, in addition to the displacement of the signal,
to boost the amplitude of the signal HS enough for it to occupy
approximately the whole of the BA region. The amplifier 6 in
Fig. 5 is provided for this purpose. During reproduction, this
increase in amplitude is reversed by the amplifier 7 so that the
signal on the terminal d again has the original amplitude.
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region over this time period, then a switching voltage is

produced. This switching voltage switches the switches S1, S2 in
Fig. 5 into the position illustrated. The switches S1, S2 are in
the upper position for a signal that does not include the helper
signal described, since the modification in accordance with Fig.
7 is not then necessary. The signal HS is modulated for example
onto a PAL colour sub-carrier using amplitude modulation which
has the constant phase of the modulation axis +V i.e. without
any PAL switching. This modulation axis V corresponds to the
colour difference signal R-Y in the case of PAL.

Fig. 6 shows a variant for a so-called component recorder which
records the signals Y, R-Y, B-Y separately. In this case, the
conversion by the stage 1 and the amplifier 6, as well as the
reverse conversion by the stage 4 and the amplifier 7, is only
effective for the Y signal since the colour difference signals
do not contain the helper signal. Since Y is recorded as a base
band signal, the helper signal does not take the form of a
modulated carrier. Consequently, there is additionally provided
the modulator 8 which converts the helper signal as a Y
component in the base band back into a carrier signal in
accordance with Fig. 7.

The recorder in accordance with Fig. 5 is a 1 inch B- or C-
recorder for example. The recorder 3 in accordance with Fig. 6
is a broadcast component recorder of the Betacam or M2 type for
example. The displacement described of the signal HS during the
recording and during the reproduction processes preferably
begins shortly after the ending of the colour synchronising
signal B and ends shortly before the beginning of the next line
synchronising pulse Z..This is necessary since the synchronising
signals including the colour synchronising signal must not be
displaced in amplitude in the manner described.
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Patent claims

1. Process (method) for for image (picture) signal
recording and/or reproduction on a recording and/or
reproducing device with at least one luminance (Y) and at
least one chrominance channel (C) for picture signals with
additional information which have been added to the
picture signals in accordance with a coding rule whereby
the band width of the additional information exceeds the
band width of a chrominance channel, charact -
erized in that for a recording and/or
reproduction as a function of the coding rule and/or the
temporal position of the additional information, the
additional information is distributed and/or processed in
such a way it can be recorded and/or reproduced utilizing

a luminance channel.

2. Process acording to claim 1, character -
ized in that prior to the recording on the
picture recording and/or reproducing device luminance and
chrominance components of the picture signals are
separated and additional information modulated on to a
carrier is demodulated, particularly demcdulated and
amplified, and/or that after a reprcduction from the
picture recording and/or reproducing device luminance and
chrominance components of the picture signals are combined
and additional information is modulated on to a carrier.

3. Process acording to claim 1 or 2, charact -
erized in that the additional information

is modulated on to a color subcarrier (fg4,') of the

picture signals
4. Process acording to one or several ¢f claims 1

cet Has Been Replaced
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exanple, in the case of 575 active lines of a frame, 72 edge lines at the
upper 3l d1oMed fsdges of the picture (in toto, 2*72 = 244 IineP%ip/%'wflr/%la%)]s
are transnﬂtted7on each occasion as "ltfter box" lines i ncl udi"ng "auxiTiary
items of information. The video recorder always then records_the 72 |ines
at the upper and | ower edges of the picture using the S-VI '
the 431 |lines ofthheugtt3ye idrHge W adewtaeerrecoreladl usi
In principle, thj ' f.qr h C | 0S
active imge wn o%vatlrj'%% [ veéjt%g1 taﬁlg /BFeﬁ %%(?g %ﬁ;%%g@e The
recordi ng node | E5eERRIeY RNPPHEAPSCERCE] Rappept ikl dears off mericdieali n
the signal pathsswitenhimgqisedr si gnal needed for this can be derived from
t he synchronising pul ses of the FBAS input signal. It is particularly

5. Process acording to claim 4, character-
ized in that the points in time for the
switching-over are derived (35) from sync pulses of the
picture signals (FBAS) and/or from an identification
contained in the picture signals (FBAS).

6. Process acording toclaim4 or 5, charact -
erized in that the points in time for the
switching-over are derived from the position of lines of
the picture signals in which the additional information
occupies an ultrablack region.

7. Device for a process according to one or several of
claims 1 through 6, provided with means (S—-VHS) for the
recording and/or reproduction of picture signals with
additional information modulated on to the color
subcarrier, in particular a video reccrder, with
switching-over means (31, 32, 49) for handing on
(transmitting) demodulated additional information in
periodical intervals to a luminance channel (Y) on
recording and/or for handing on additional information
recorded on a luminance channel (Y) in periodical
intervals to means for color subcarrier meodulation.

8. Device acording to claim 7, character-
ized in that anctch filter (37, 45) for
suppressing the chrominance components of the picture
signals is by-passed at the time of recording of the
additional information. '

9. Device for a process according to one or several of
AR O D 0
* [ L M S %
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advant ageous, if an FBAS signal that is to be recorded on a video recorder

(e.g. SV, , isinitially separated into | um nance and JENEEs 76
and ifébh é%é??%ary items of informatibh modul ated on the co 1ﬁﬁ3,wa“~f~~~wm_
sub-carrier within the black bands are denodul ated accordingly wherEhT tHis BEER

auxiliary itens of information are supplied to the |um nance r di WePLACED
channel during theikmisnesthot§B bl ackc tands. aAcdbuel 2 s$wetehdng hfﬁgfﬁf“‘*-~‘_

filters during one televisiaon_ima i t I gnk; phERP ting
therefrom is t egeﬁytavo%h@d?ecogﬁﬁﬁﬁhégjlQSHEE§H§ 8 &l? GEETETY ?ﬁi&h
displaces the additional information (HS) into the picture
signal amplitude range, and the reproduction path contains
a circuit (4) which shifts the additional information (HS)

back into the original amplitude range.

10. Device acording to claim 9, character-
ized imn that the recording path contains an
amplifier (6) which elevates the amplitude range of the
additional information (HS) to approximately the entire

picture signal range.

L amw
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Enbodi ments of the invention will be explained with the help of the
dr awi ngs Wabgiapaw ngs show, in: Fig. 1 t he known r ecor diPeg/BFANB @t hs

of VHS and S-VHS video recorders; Fig. 1 t he known recordi ng channel
of an S-VHS video recorder; P THIS SHEET HAS BEEN
Abstract REPLACED

Letter-box television signals of 16:9 image format compatible
with 4:3 receivers may contain, in the two edge strips above and
below the active image, additional information needed by a 16:9
receiver in order to reproduce an image with a resolution close
to that of the source signal. This additional information may be
modulated on the colour carrier and therefore become unusable
when recorded on a video recorder (approx. 600 kHz chrominance
bandwidth) . If the additional information is recorded in the
edge strip lines, e.g. in S-VHS video recorders in combination
with corresponding switchovers via the luminance channel, the
entire bandwidth (about 5 Mhz) of the additional information is

retained.
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F|g “3,

the recording channel

of an S-VHS video recorder and a control
PCT/EP91/00676

devi ce |Qoa§,9q)g-@§nce with the invention;

-5- Fig S-VHS vi deo recorder havi ng a prior colour sub-carrier
denodul ator anﬂ swi t ches and 14
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ifi‘_bg. 5- 7 an enbodi ment for a further devel opnent of the invention.

-Embodi ngf 1/16708. 1 shows the recordi ng bandwi dths for the |pdgfe0¢m087¢
chrom nance signals in a video recorder using the VHS and S-VHS st andards,

such as are indicated in the above-medféoned article "Aus deutschen

Landen".
THIS SHEET HaS Breq
REPLAGED
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. ..Fig. 2 shows the recording channel of an S-VHS video recordergéV§ VPT
,by Grundig), such as is indicated in the article "Aus de BEILREA! g en" and
a fiyioes1/8M3ngenent for recording different source signals. Different
filtering processes are executed in3fe signal path, and thus the "’
respective bandwi dths required for VHS and S-VHS recording

ar-e-—-achi-eved i
correspondence with the signal source. The appropriate assodi@tddiibEs HAS BEEN
effected by the respective switches 21 and 22. In the |n|t|al apERMIEs to

i nprove the quality of existing{televisiornf systens (e.g. th ductTonm——
of the 16:9 picture
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aspect r#®i o), the black bands at the upper and | ower edges of the picture
in the e "letter box" transm ssion do not in general | ny
items o@@&'g{ﬁwnforn&tion (e.g. in EP- A-0 518 946 or EP- A-Bgrgg%l%&%so
that only a lum nance channel is needgg.for recording thes%.auxiliary itens
of information. However, when recording auxiliary items of ji I3 o]
whi ch are nodul ated onto a col our sub-carrier (such as in
946), these auxiliary itens of information would be record
band chrom nance channel (Fig. 1) with a heavily restricted bandw
woul d thus be unusabl e, unless special deasures were taken. For this
reason, it is 0 use theTum nance cha forgrecordi ng these

auxiliary_ite of informatdon. Wen recordijng auxil
i nf or mat i i ch C
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rebresent the differences of lines (such as ?E@&%&PQ)AOEB@'/ZO@W it is

i kew se advant ageous not to use the chrom nance J
-6- channél ik the lines of the "| etifsesHbaXiiAOaNER |as Ot REPIACERIENT SHEET

: { REPLACED
AN +

04 MAR 1357

Process and device for image signal recording

and/or reproduction

The invention relates to a method and a device for the recording
and/or reproduction of image signals.

State of the art

For the compatible introduction of a 16:9 wide screen format
into existing television standards (e.g. PAL, SECAM, NTSC} using
the format 4:3, the so-called "letter box" process is under
discussion. In this process, the 16:9 picture information is
represented by black bands at the upper and lower edges of the
picture in 4:3 receivers. A vertical transcoding of the 16:9
source signal is necessary for matching the geometrical ratios
to the 4:3 receivers, this representing only 431 lines in the
visible picture window of the 4:3 receiver. The remaining 144
active lines (575 lines - 431 lines = 144 lines) appear as black
bands, each of 72 lines, at the upper and lower edges of the
picture in the 4:3 receiver. The description of a process
corresponding to this is to be found in
"Verbesserungsméglichkeiten und Entwicklungstendenzen bei PAL",
G. Holoch, FKTG lecture, 17.01.1989, Berlin.

Auxiliary items of information can be transmitted in the 144
lines, which appear as black bands in the 4:3 receiver, for
providing a format filling presentation without reduced
resolution in a 16:9 receiver. These auxiliary items of
information may be transmitted in the so-called ultra-black
region in accordance with "Die neuen Wege des alten PAL", A.
Ziemer, E. Matzel, Funkschau 18/1989. The region between the
black level and e.g. half the synchronisating pulse height is
utilised thereby. Consequently, the incorporated auxiliary
signal is not visible on the 4:31 receiver. A method of
transmission, which conveys such auxiliary items of information
in the form of a vestigial side band modulation of the colour
gub-carrier, is specified in PCT/EP91/00397.

This Sheet Has Been Replaced

[




speétral conmponents in the region of the colour sub-carrier will be treated
as chrom nance signals or will b JCﬁQt_ed..tuan' "hot ch —Ag—Proc
ﬁH@ iRFPLAOEMENT SHHEEANn

(27, 37) as |lum nance signals. Fi'g. %prm@ t he necor
S-VHS video recorder and also a ¢ T The w dgbane-recordirmgpf
auxiliary itens of information i.e. an S VHS, r ecor di ng Usiin g@ madviza? ol
pass filtering process in the | um nance channel and e.g h hr'om nanc
channel being switched off, can be achieved when the switches—3t—and—32 and
a switchabl e noddiageRkio®3 are switched by virtue of an analysis of the ;
synchroni sing pulses of a "letter box" FBAS signal 34. ~sWtThes 31 and

32 correspond the#gbyhject of the invention is to provide a compatible image
signal recording and/or reproduction system which can record
and/or reproduce the image signals together with auxiliary items
of information. This object is achieved by the method in
accordance with the invention which is defined in claim 1.

U

Basically, the method in accordance with the invention consists
in that, for a process of image signal recording and/or
reproduction of image signals including auxiliary items of
information that are added to the image signals in accordance
with a specified coding scheme, in a recording and/or
reproduction device including at least one luminance channel (Y)
and at least one chrominance channel (C) wherein the bandwidth
of the auxiliary items of information exceeds the bandwidth of a
chrominance channel, the auxiliary items of information are '
distributed and/or processed, for a process of recording and/or
reproduction in dependence, on the coding scheme and/or the
position in time of the auxiliary items of information such that

they can be recorded and/or reproduced using a luminance
channel.

Advantageous developments of the method in accordance with the
invention are apparent from the dependent claims 2 to 6.

The further object of the invention is to provide a device for
the method in accordance with the invention. This object is

achieved by the device in accordance with the invention which is
defined in claim 7.

Basically, the device in accordance with the invention is
provided with means (Fig. 3, S$-VHS) for the recording and/or
reproduction of image signals having auxiliary items of
information that are modulated onto the colour sub-carrier, in
particular using a video recorder, including switching means
(31, 32; 49) for passing on the demodulated auxiliary items of
information to a luminance channel (Y) at periodic intervals

during the recording process and/or for passing on, at periodic
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to'the switches 21 and 22 of Fig. 2. Thgw]iné synchroni sing pulse is

.separated fromthe FBAS signal [T, ERe 8y nefnoni e otk
stage 35 and is supplied to a Iiﬁ%éi%g { }ﬁxhﬁtgeg oREFIACEM Hria
shaper 36. Thi.s control signal {then_&& ~i-hed swi

swi t chabl e nodul ator 33 such that recording,in the {S
pl ace during certain lines (e.g. in the 2*7% |ines
edges of the picture). The nodul ator 33 has to be sy tthed over
tine since diffeneatvadlsequenaussliciryt heensVbe airrfiogma thizne whoc) diaug aub
S-VHS and VHS r egeéfidddoh Ml Qumidanc® ERSAAREr (POSS REAAE Fof Osduibind) the

basically recordj " . box" television signals conpletely in the
S- VHS node. Adv%ﬁ?gﬁégﬁflésk%%%'nDduIator 33 and the filters in the

Advantageous developments of the device in accordance with the
invention are apparent from the dependent claims 8 to 10.

It is also desirable to be able to record the above-mentioned
auxiliary items of information {e.g. using the VHS or S-VHS
formats) such that the auxiliary items of information can be
further processed during reproduction and such that they cannot
be lost due to being recorded in conventional video recorders.
This would however, be just the case when recording auxiliary
items of information modulated on the colour sub-carrier in
accordance with PCT/EP91/00397, since video recorders using the
VHS or S-VHS principle operate in accordance with the so-called
"colour-under" technique. The bandwidth of the auxiliary items
of information is thereby reduced in such a way that they can no
longer be used.

In general, the full bandwidth of a channel (e.g. 5 MHz for PAL)
is needed for the transfer of the auxiliary items of
information. This also holds true in like-manner for the
recording process. Present day video recorders, which operate in
accordance with the S-VHS technique, can in principle record
such a bandwidth but then they do expect to receive the wideband
luminance signal and the chrominance signal over separate signal
leads. In the event of an FBAS signal that is conveyed over only
one lead, there is a switch over to the VHS mode which only has
a lower recording bandwidth (ca. 3 MHz) at its disposal. In both
cases however (S-VHS, VHS), the colour sub-carrier frequency
signals are processed using the "colour-under" technique and
only have a bandwidth of ca. 600 kHz following a recording.
These relationships are described for example in the article
"Aus deutschen Landen", Gerhard Welz, Funkschau 20/1989.

A wide band recording of auxiliary items of information, in
particular, of colour sub-carrier frequency auxiliary items of
information in accordance with PCT/EP91/00397, can be achieved
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recordi ng channel

(possibly, with the exception of the notch filter 27, 37)

woul d not then need to be switched twice per imge. In the case of

auxiliary itenms of information npgj lca TORAS hergQl our—s r el
the auxiliary itens of infornatlﬁiT a%%%i h? péi% 1@93@@g§ %?o Y

input to the lum
the "letter box"
may initially be
conponent . The
t he recording of

oo mtgem e e ottt |

f ed tr n,e
nance channel di i nes. [Tn the event ihat
television signal is only present as |an RBASMERJAAT , |it
split up into a lum nance conponent and into_a_chromindnce

pptsotiténingebeD2en3fhd $-HEY amdaii morgs s\ PEREISFE @furijng
€N rabXidd akiye inu@B®r Off thé GBABL $1Yhal being recorded. For..l

example, in the case of 575 active lines of a frame, 72 edge

lines at the upper and lower edges of the picture (in toto, 2*72
= 144 lines per frame) are transmitted on each occasion as
"letter box" lines including auxiliary items of information. The
video recorder always then records the 72 lines at the upper and
lower edges of the picture using the S-VHS mode, whilst the 431
lines of the active image window are recorded using the VHS
mode. In principle, this also applies for other selected ratios
of lines of the active image window relative to the "letter box"
lines. The control of the recording mode is achieved by means of
an appropriate switching action in the signal paths. The control
signal needed for this can be derived from the synchronising
pulses of the FBAS input signal. It is particularly
advantageous, if an FBAS signal that is to be recorded on a
video recorder (e.g. S-VHS type), is initially separated into
luminance and chrominance and if the auxiliary items of
information modulated on the colour sub-carrier within the black
bands are demodulated accordingly, whereby the auxiliary items
of information are supplied to the luminance recording channel
during the lines in the black bands. A double switching of e.g.
filters during one television image, with the transient
phenomena resulting therefrom, is thereby avoided.

Drawings

Embodiments of the invention will be explained with the help of
the drawings. The drawings show, in:

Fig. 1 the known recording bandwidths of VHS and S-VHS video
recorders;

Fig. 2 the known recording channel of an §-VHS video
recorxder;

Fig. 3 the recording channel of an S-VHS video recorder and a

control device in accordance with the invention;
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Fig. 4 embodies a circuit arrangenent with which am_naneem-srgnal
.and a chrom nance signal C can be obtained froma

REPLACENERT SHEET
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Fig. 4 an S-VHS video recorder having !a—prior <énnected

colour sub-carrier demodulator and switches and

Figs. 5 - 7 an embodiment for a further development of the
invention. '

Embaodiments

Fig. 1 shows the recording bandwidths for the luminance and
chrominance signals in a video recorder using the VHS and S-VHS

standards, such as are indicated in the above-mentioned article
"Aus deutschen Landen®.

Fig. 2 shows the recording channel of an S-VHS video recorder
(VS 680 VPT by Grundig), such as is indicated in the article
"Aus deutschen Landen" and a filter arrangement for recording
different source signals. Different filtering processes are
executed in the signal path, and thus the respective bandwidths
required for VHS and S-VHS recording are achieved, in
correspondence with the signal source. The appropriate
association is effected by the respective switches 21 and 22.

In the initial attempts to improve the quality of existing
television systems (e.g. the introduction of the 16:9 picture
aspect ratio), the black bands at the upper and lower edges of
the picture in the cage of the "letter box" transmission do not
in general contain any items of colour information (e.g. in
PCT/EP91/00397 or WO90/0665S) so that only a luminance channel
is needed for recording these auxiliary items of information.
However, when recording auxiliary items of information which are
modulated onto a colour sub-carrier (such as in e.g.'
PCT/EP91/00397), these auxiliary items of information would be
recorded in the narrow band chrominance channel (Fig. 1)} with a
heavily restricted bandwidth, and would thus be unusable, unless
special measures were taken. For this reason, it is advantageous
to use the luminance channel for recording these auxiliary items
of information. When recording auxiliary items of information
which represent the differences of lines (such as in e.g.

W090/06655), it is likewise advantageous not to use the
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incdning FBAS si gnal

S- VHS recorder

or, other auxiliary signals that a

These signals can then be directly recorded by an

. The circuit arrang BIce | aC deredtt-ator—Z42 WM th
which the auxiliary itens of infori'ztli’(é)nb !Eét A F%qﬁE RERUACEMERT oSitzd 946,
I’mdﬁ Aé’(li for t trr-arrsnTsSSTON Ot 0 a
col our sub-carrier, can be denodul ated. The denodul at ¢d athlpanw“F¥e$E of
information are then present in the formof |uninance|bdse Band si gnalis {Y
and can be supplied to the Y input of the S-VHS recorder—tmtHe event tihat

there i s no NodiHrahigdhcafl cidi@eCaid it@E pﬁhe@“éf'dh%r)(léd RabSx" BHAds ta)epes of
signal s can be

a vis the recor

of the signals ﬁﬁfr?ﬁ g

our carri er

5% AT a?h%hré’d‘df‘?‘?‘i?nangnalS or wil

subjected to a notch filtering process (27, 37) as luminance
signals.

%f.w.gms%d sg%éce;%&' ednb s \in' Qﬁ?ut %A L

Fig. 3 shows the recording channel of an S-VHS video recorder
and also a control device. The wideband recording of auxiliary

items of information i.e. an S-VHS recording using a 5 MHz low

pass filtering process in the luminance channel and e.g. the
chrominance channel being switched off, can be achieved when the
switches 31 and 32 and a switchable modulator 33 are switched by
virtue of an analysis of the synchronising pulses of a "letter
box" FBAS signal 34. The switches 31 and 32 correspond thereby
to the switches 21 and 22 of Fig. 2. The line synchronising
pulse is separated from the FBAS signal 34 in the synchronising
pulse stripping stage 35 and is supplied to a line counter with
a control signal pulse shaper 36. This control signal then
actuates the switches 31 and 32 and the switchable modulator 33
such that recording in the S-VHS standard takes place during
certain lines (e.g. in the 2*72 lines at the upper and lower
edges of the picture). The modulator 33 has to be switched over
at the same time since different frequencies of the FM carrier
have to be used for S-VHS and VHS recording (Fig. 1).

A further possibility consists in basically recording the
"letter box" television signals completely in the S-VHS mode.
Advantageously, the modulator 33 and the filters in the
recording channel (possibly, with the exception of the notch
filter 27, 37) would not then need to be switched twice per
image. In the case of auxiliary items of information modulated
on the colour sub-carrier, merely the auxiliary items of
information have to be passed from the chrominance input to the
luminance channel during the 2 * 72 lines. In the event that the
“letter box" television signal is only present as an FBAS
signal, it may initially be split up into a luminance component
and into a chrominance component.

The notch Eilter 27, 37 is advantageously switched ofE during
the cecording of the auxiliary items of information.

This Sheet Has Been Replaced

FVHS ger.
gnaTs ﬁe recor di ng

Vis



advantage that tinme base fluctuations caused by the

fluctuations in the

.synchroni sing process only affect the. &um;\lérgé tens of infornmation.to a

| esser extent. The frequency r ESHEEIT‘I ‘col ouf
filtered out fromthe incomng FBAS sEprdEDby _means

and hence the chrom nance sign obtalned. The c1r(? nance s;.gﬂa S
4 w

then |ikew se supplied to a second tine del ay circuit
necessary tinme adjustnments with respect to the proce
signal or to the processing tine for the auxiliary i

B @IS
ﬁ@’kﬁg{ *nggqgl lter 47

Whi“e? it he
B SU_,_E]Q_..,Q.L..,I..b&mI--u-m Bance
tens of informatiadn.

device 49 whighngan, ahlief dﬂré position In

enc on t I Nes.

Thi's chroni navige slmahxémnd%qhe&@anggméw dléﬂluhi Qiruﬂrl}ééxﬁ@é?’I"SW t'chi ng

There is no chrom nange si rEreﬁf’e%‘éﬂ’i’? ng &%

?o rﬁéﬂ Elrﬁﬂg%ncontent

incoming These signals can then be directly
recorded by an S-VHS recorder. The circuit arrangement also
includes a demodulator 42 with which the auxiliary items of
information in accordance with PCT/EP91/00397, or, other
auxiliary signals that are modulated for the transmission onto a
colour sub-carrier, can be demodulated. The demodulated
auxiliary items of information are then present in the form of
luminance base band signals Y and can be supplied to the Y input
of the S-VHS recorder. In the event that there is no modulation
of the carrier by auxiliary signals, such types of signals can
be supplied directly to the Y input of the S-VHS recorder. Vis a
vis the recording as colour sub-carrier modulated signals, the
recording of the signals in the base band has the additional
advantage that time base fluctuations caused by the fluctuations
in the synchronising process only affect the auxiliary items of
information to a lesser extent. The frequency range around the
colour sub-carrier is filtered out from the incoming FBAS signal
by means of a bandpass filter 47 and hence the chrominance
signal is obtained. The chrominance signal is then likewise
supplied to a second time delay circuit 48 which makes the
necessary time adjustments with respect to the processing of the
processing time for the auxiliary

chrominance signal then reaches a

luminance signal or to the
items of information. Thig

fourth input 2' of a video switching device 49 which can alter a

switch position in dependence on the lines. There is no
chrominance signal representing a chrominance image content

present during the letter box lines (switch position 1 or 1').
In this case, the third inpyt 1

49 may advantageousl

of the video switching circuit

Y be set at a constant value e.g. earth or
average grey (non-coloured)

obtained from the FBAS

. The luminance signal Y can be
gignal in a separating stage 45, in that

either the chrominance signal C is subtracted from the incoming

FBAS signal or in that the rpaAg signal is subjected to a notch
Eiltering process. The

signal C may also

luminance signal Y and the chrominance

be nbrained from the FBAS signal by a comb

€iltering process that is preterably adaptive to movement. Where
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present during the letter box lines (switch position 1 or 1'). In thIS
case, the third input 1' of the v[dgg suEtTCHRBGIEIricui t 49~y -
advant ageously be set at a constant val e aceD eartih rﬁamer{&@h grey““--
(non-col oured). The | um nance si ghal—Y—eanr—-be—obtarned from-theFBAS” s‘i nal
In a separating stage 45, in that either the chrom nancei s n@ban']&ty -
subtracted fromthe incom ng FBAS signal br in that the Q g & gnal |si
subjected to a notch filtering process. The |um nance i grat—yY—and T he
chroni nance singBaésazyByhed 6Ll cebs Rjnaedi § nedaré e BT e@nah bineareonb:

filt b |
e 1 um nance SRl raL T B el Lte AREL LA L0 KR RFSrRICEE fegcssary

t time delay clirculit 46 and supplled to a second input 2 of
the video switching circuit 49.

.._'__i

The video switching circuit is controlled by a control signal
swl which is obtained with the help of the synchronising pulse
stripping stage 35 and the control signal pulse shaper 36 for
example. The two switches in the video switching circuit are in
positions 2 and 2' respectively during the lines of the main
signal. The auxiliary items of information from the lines of the
letter box bands of the FBAS signal, which are modulated on the
colour sub-carrier, are initially supplied to a Nyquist filcer

" 41 which, in accordance with PCT/EP91/00397, has a -6 dB point
at the colour sub-carrier frequency and is required for proper
vestigial sideband modulation or demodulation. This output
signal is then demodulated in a demodulator 42, whereby the
colour sub-carrier frequency fgo' is likewise supplied with a
certain phase angle (e.g. in correspondence with PCT/EP91/00397)
to this demodulator. The colour sub-carrier frequency fg- can be
obtained in known manner from the transmitted burst signal. The
required phase angle of fg.', which has to correspond to the
modulation phase of the auxiliary items of information, is
produced by a phase shifter 44. The unwanted modulation products
of the upper side band, which result from the demodulation
process, are separated out in a subsequent low pass filter 43.
This low pass filter is intended to limit the acquired base band
of the auxiliary items of information to frequencies up to the
colour sub-carrier frequency. The output signal of the low pass

filter is supplied to a first input 1 of the video switching
circuit 49.

By using the circuit arrangement described, which extracts a
separate luminance signal Y and chrominance signal C from a
letter box FBAS signal, one achieves, in advantageous manner,
the effect of not needing any switching processes within the
images in the course of the recording process in the S-VHS

recorder. Pogsgible transient problems occurring in the Eilters
etc are thus avoided.
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8- the processing tine for the auxiliary itens of nformation in a first
time delay circuit 46 and supplied to_a second-input 2 of the vij
switching circuit 49. THIS SHEET HAS BEEN

REPLACED

g

If a standard FBAS signal is present i.e.
signal or there is a letter box signal without any auxiliary
items of information, the two switches in the video switching
circuit 49 advantageously remain in the positions 2 and 2°
respectively.

In addition to the actual process of demodulation, the
demodulator 42 may also advantageously effect an amplification
of the auxiliary items of information in order to compensate for
the reduction in amplitude of the auxiliary items of information
due to the vestigial side band transmission and the
incorporation in the ultra black region, PCT/EP90/01798.
Furthermore, a boosting of the dc voltage level (DC offset) from
the ultra black region to an average grey level for example, is
advantageous to the recording process since the recording then
occurs in a defined, linear modulation range of the recorder and
hence distortions are avoided or reduced. If necessary, this DC
offset can then be reversed before feeding the recorded signal
into a 16:9 image reproduction device provided with ¥Y/C inputs.

The luminance and chrominance signals and the auxiliary items of
information undergo similar treatment during the reproduction
process.

Such recordings can also be edited without any problems due to
the recording of the auxiliary items of information in the base
band in the luminance channel. In any case, the prerequisite is
that the respective auxiliary items of information for each
picture of the picture signals be generated or transmitted
during this picture.

The principle of the invention can also be utilised in Hif video
recorders or similar video recorders which record chrominance
signals with a reduced bandwidth.

The recognition of a letter box FBAS signal can be effected by
means of an identification pulse that is transmitted therewith
(2.9. during the vertical blanking interval). On the other hand,
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The vi deo switching circuit is controll.ed by -a-eentro
.obtained with the help of the syncﬁf@ﬂ$§¥mgTﬁUREéL%% ip

signal sw which is
ping stage 35 and

the control signal pulse shaper 36 |for emampuko The C
CBETGE) Eal PHEE

video switching circuit are in positens—2and 2" T esj
lines of the main signal. The auxiliary itenms of infor

of the letter box bands of the FBAS S|gnal whi ch ar e {nddu} &4t &d P01 hd

col our sub-carrier, are initially suppll%d to a Nyqui st
accordance with EP-A-0 051 946, has a -6 dB point at tth

frequency anehd TateHatethd QuxPL QNG V&R 0@l alforindesH|d -BDskAnat ion_Or .
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a the so-called ultra black regxon . with slgnal

é1y“ e
tfTon fromtheilijnes

filter 41 whigh, in
e col our sub-carrii er

stb’FJH%@B" ator 42,
ew se sugplled W th
component

below the black level, can also be determined in a local signal-
type detector.

If the auxiliary item of information described, also referred to
as a helper signal, having its amplitude in the ultra black
region, is to be recorded by a conventional video recorder, then
the recording of this helper signal cannot be done directly

since conventional video recorders suppress signals in the ultra
black region.

In accordance with a further development of the invention, the
recording of the helper signal by a conventional video recorder
is enabled by means of a circuit included in the recording path
of the recorder which displaces the helper signal into the BA
{picture blanking] amplitude region. The reproductiocfn path
includes a circuit which displaces the helper signal back into
the original amplitude region. This development is based on the
following consideration.

The locating of the amplitude of the helper signal in the ultra
black region is necessary because otherwise visible interference
would occur within the black bars at the upper and lower edge of
the picture due to the signal. However, this modified location
of the'amplitude is not necessary during the recording of the
signal because the signal is made invisible. Consequently, it is
possible to displace the helper signal into the AB amplitude
region, which can be recorded by the recorder, for the
recording. A substantial advantage thereby is that the actual
recording unit does not have to be altered. Just as before, this
only receives a signal which it can record like a conventional
television signal without any modification.

[n Fig. 5, there is present on the terminal a, a signal in
accordance with Fig. 7a including the line synchronising pulse
Z, the colour synchronising signal 8 and the helper signal HS
which i3 only transmitted during the Eirst 72 and the last 72
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certain phase angle (e.g. in correspondence with EP- A-D FEPLASEAENT GHERT s
, denodul at or. The col our sub-carr rr] cgan -SPt-at-fed 1E

ier frequency -
known manner from the transmittqdTHIBISHE FESilyrSaBEENThe repu rﬁd _“a@eqfa;ng
flerr]', which has to correspond to tiepiydnl ati on phasejo t e auxTl i
items of information, is producee-by—a- i-fter 44. LFhe—-unwanted
nodul ati on products of t he upper side band, which resuft fromthe
denodul ati on process, are separated out in a subsequent—+ew-pass-fitter "33.
This | ow pass fiadukel Bireat 6ndeditOutd.Mrhe 41 260Y +efhdiAse DRUelbesdt he

auxiliary items of na@fﬁé rE%t!L %tteg ) ethléeafﬂr%SPY?c)é ‘}e%;l‘c?n Gt é'én %‘AQ z??éf’cic' er

| ow, pass S sup rst

frequency. The o t
i nput 1 of the vfﬂgﬁg 8% %hm"g SCYF‘FE’EH“("S&W Floor 95, The signal fius doss

not include any signal components in the BA region between the
black level PS and the white level PW. The effect is thus
achieved that black bars having no visible interference are
written at the upper and lower edges of the picture during the
first and last 72 lines. Here, the helper signal HS has an
amplitude of 0.5 V. The BA amplitude amounts to 0.7 V.

of

<

The switch S1 is moved into the position illustrated for
recording a signal of this type. The signal in accordance with
Fig. 7a reaches the stage 1. The stage 1 causes a dc voltage
displacement of the signal HS as is indicated by the arrow 2.
The signal HS is thereby displaced up to a level PT within the
BA region which is at 0.3 V. In the case of the signal modified
in this way in accordance with Figs. 7b, c, the signal HS thus
lies in the BA region and consequently can be recorded by the
recording unit 3 just like a conventional signal.

During reproduction, the signal in accordance with Figs. 7b, ¢
passes from the terminal ¢ via the switch 2 to the stage 4. The
stage 4 displaces the signal in accordance with Figs. 7b, ¢, as
indicated by the arrow S, back into the original amplitude
location in accordance with Fig. 7b which corresponds to the
amplitude location in accordance with Fig. 7a. The signal
supplied to the terminal a thus reappears on the terminal d. The
signal is temporarily converted into the form in accordance with
Figs. 7b, ¢ merely for the recording process by the unit 3.

The usual helper signal HS does not fully occupy the BA '
amplitude region. In order to improve the signal to noise ratio,
it is expedient, in addition to the displacement of the signal,
to boost the amplitude of the signal HS enough for it to occupy
approximately the whole of the BA region. The amplifier 6 in
Fig. S is provided for this purpose. During reproduction, this
increase in amplitude is reversed by the amplifier 7 so that the
signal on the terminal d again has the original amplitude.
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By Using the circuit arrangement described, which extracts a separate

lL.um nance signal Y and chrom nance signal C from a | et{-e+boex—+BAS—si-giha
one achieves, in advantageous manner, the effect no{ REFRACEMENRYSHEET

f

swi t ching processes within the i ?s Q'Iq 1hchBkEr'\b of | t ke—reeoerdi-ng
process in the S-VHS recorder. Pds grg,ngl ent problers ¢ &Cﬁ*ﬁi‘?"&@?' L
filters etc are thus avoi ded. T H R

Preferably, there is provided a circuit which detects Whethar
the first or last 72 lines do not include a signal in the BA
region. If a circuit of this type including amplitude detectors
and counters detects the lack of signal components in the BA
region over this time period, then a switching voltage is
produced. This switching voltage switches the switches S1, S2 in
Fig. 5 into the position illustrated. The switches S1, S$2 are in
the upper position for a signal that does not include the helper
signal described, since the modification in accordance with Fig.
7 is not then necessary. The signal HS is modulated for example
onto a PAL colour sub-carrier using amplitude modulation which
has the constant phase of the modulation axis +V i.e. without
any PAL switching. This modulation axis V corresponds to the
colour difference signal R-Y in the case of PAL.

Fig. 6 shows a variant for a so-called component recorder which
records the signals Y, R-Y, B-Y separately. In this case, the
conversion by the stage 1 and the amplifier 6, as well as the
reverse conversion by the stage 4 and the amplifier 7, is only
effective for the Y signal since the colour difference signals
do not contain the helper signal. Since Y is recorded as a base
band signal, the helper signal does not take the form of a
modulated carrier. Consequently, there is additionally provided
the modulator 8 which converts the helper signal as a Y
component in the base band back into a carrier sigmal in
accordance with Fig. 7.

The recorder in accordance with Fig. S is a 1 inch B- or C-
recorder for example. The recorder 3 in accordance with Fig. 6
is a broadcast component recorder of the Betacam or M2 type for
example. The displacement described of the signal HS during the
recording and during the reproduction précesses preferably
begins shortly after the ending of the colour synchronising
signal B and ends shortly before the beginning of the next line
synchronising pulse Z. This is necessary since the synchronising
signals including the colour synchronising signal must not be
displaced in amplitude in the manner described.
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- 9 - If a standard FBAS signal is present i.e. there

signal or there

i nformati on,
advantageousl
to the actua

Wil

is a letter box sigrat-—wthout -a
the two switches in t he WidSsEEWe %HSPF

is no letter box
Xi liary itenms of
Circuit 49
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Patent claims

1.

0% MAR 1857

Process (method) for for image (picture) signal

racording and/or reproductican on a rec
reproducing device with at least one 1
least one chromiprance channel (C) for

ording and/or
uminance (Y¥) and at
picture signals with

additional information which have been added to the
picture signals in accordance with a coding rule whereby
the band width of the additional information exceeds the

band width of a chrominance channel,
erized in that for a re

charact-
cording and/ozr

‘reproduction as a function of the coding rule and/or the

temporal position of the additional information, the

additional information is distzibuted

and/or processad in

such a way it can be racorded and/or reproduced utilizing

a luminance channel.

Process acording to claim 1, character -
ized in that prior to the recording on the
picture recording and/or reproducing. device luminance and

chrominance componeats of the picture

signals are

separated and additional information modulated on to a
cazzier is demodulated, particularly demcdulated and
amplified, and/or that after a reproduction from the

picture recording and/or reproducing device luminance and

chrominance components of the picture
and additional information is modulate

Process acording to claim 1 or 2,

signals are combined
d on to a carrier.

charact-

erized in that the additional information

is modulated on to a color subcarrier
picture signals.

(%5c') of the

Process acording to ore or several of claims 1
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derr[;dul ator 42 may al so advant ageously effect an anpl ification of the

auxiliary itens of |nforrrat|on|noml¢u§§,@rr_q0nﬂ§ -af Oh bNEA 66 @R 1N
anpl i tudg of t m; of i nf org@“@ﬁb (rjba'e if} E&V@%ﬁhﬁﬁ%&‘g?ﬁe
band transm s iﬂ'ﬂ%cl“lﬂg"" r por ab+enR—+R-the~-ultraibl ack region, EP-A-Q
500 579. Fur t oost I ng of the dc voltage |evdl | OC4ofM it rom
the ultra black region to an average grey hevel for exgnple, is .
advant ageous to the recording process since the recordifng then occurs in fa
defined, linear nodul ation range of the recorder and hdnge.distortions_arie
avoi ded or reduced. |f Reedwmdaiy, thks DG of toer Lanet Hen dba reversed
before feeding the recotHedistgitileibmlafdorl prételsEBGE ot GUGhay rdEnd CE
provided with Y/ C input$gecorded and/or reproduced happens by means of periodical

switching-over.

5. Process acording to claim 4, character-
ized in that the points in time for the
switching-over are derived (35) from sync pulses of the
picture signals (FBAS) and/or from an identification
contained in the picture signals (FBAS).

5. Process acording toclaim4 or S, charact -
erized in-that the points in time for the
switching-over are derived from the position of lines of
the picture signals in which the additional information
occupies an ultrablack region.

7. Device for a process according tc one or several of
claims 1 through 6, provided with means (S—VHS) for the
recording and/or reproduction of picture'signals with
additional information modulated on to the color
subcarrier, in particular a video recorder, with
switching-over means (31, 32, 49) for handing on
{transmitting) demodulated additional information in
periodical intervals to a luminance channel (Y) on
recording and/or for handing on addi:ional information
recorded on a luminance channel (¥} in periodical
intervals to means for color subcarrier modulation.

8. Device acording to claim 7, character-
ized in that anctch filter (37, 45) for
suppressing the chrominance components of the picture
signals is by-passed at the time of record;ng of the
additional information.

9. Device for a process according to one or several of
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The Iun1nance and chrom nance S|gnals and the auxili
I'nformati on undergo simlar treat
Such recordings can al so be edited
recording of the auxiliary itens of
| um nance channel. In any case, the prerequ5|te I's that
auxiliary itens of information for each picture of the pigture signals bbe
generated or transmtted during this picture.

10.

ry itenms of

W&'@? S PR o R g EMRa T SHEET

|nfoﬁﬁ£ e Bade band Th THe
he) hesPactlie

—

¢laims 1 through 6, characterlized —i-Bemm—
t b at the recording path contains a circuit (1) which
displaces the additional information (HS) into the picture
signal amplitude range, and the reproduction path contains

a circuit (4) which shifts the additional information (HS)
back into the original amplitude range.

Cevice acording to claim 9, character-
ized impn that the recording path contains an
amplifier (6) which elevates the amplitude range of the
additional information (HS) to approximately the entire
picture signal range.

O O
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The principle of the invention can also be utilised in HrﬁguyﬂeqﬂﬁepafggTsi

or simlar video recorders which record chrom nance signa
bandw dt h. The recognition of a letter box FBAS signalj can be effe by
means of an identification pulse that is transmtted theyew }(@ﬁ».*&ﬁr

the vertical blanking interval). On the other hand, the fagt that the..
auxiliary itens of information are bei

R reduced

|ng

i

PROCESS AND DEVICE FOR IMAGE SIGNAL RECORDING
AND/OR_REPRODUCTION

Absgtract

Letter-box television signals of 16:9 image format compatible
with 4:3 receivers may contain, in the two edge strips above and
below the active image, additional information needed by a 16:9
receiver in order to reproduce an image with a resolution close
to that of the source signal. This additional information may be
modulated on the colour carrier and therefore become unusable
when recorded on a video recorder (approx. 600 kHz chrominance
bandwidth) . If the additional information is recorded in the
edge strip lines, e.g. in S-VHS video recorders in combination
with corresponding switchovers via the luminance channel, the
entire bandwidth (about 5 Mhz) of the additional information is
retained.

FIGURE 4.



-10- transmtted,

‘TTaccordance with EP-A-0 500 579 or EP-A-0 451 205, in

the SO- C@jil Gfdettlad Bedn Réphicdd region i.e. with signal conponents below the
determned in a | ocal signal type _detector. If

‘bl ack | ev
t he aUXI|

AU I

fornatlon descri bed, also r ef er

......

?: 28l ACBMENT SHEET

rh\ SriLet N iy

REPLACED

e
i
H
H

hop MAD 1097 l

T et ot et o

A 1
627kHz 1MHz T
VHS
Y
C
] T [ T | T T »
0 1 2 3 4 5 S 7 MHz
38 48
¥ 3
827 kHz
106.MHz
S-VHS
Y
C
T g T ] T >
0 1 2 3 4 55 S 7 MHz
4
FIG.1 ——5MHz —
AN
/ \ \
. fren | = I
. | S-VHS Y S-S
——i/—s;;r- s = [ilss
sys oo SV [ :’:'/!T’G
Y.C @I@’ nPY LR fey {feg
VHS
CAMCOROER < ¢ —
FBAS RS "f" ~
piar- | |
Fe — gURer [ 3

FIG.2



as a helper signal, having its anplitude in the ultra black region, is to
be recorded by a conventional video recorder.. . .then the recording of this
hel per signal cannot be done di rjeldid wreinagconvent i ondl pwhdee gﬂqo§gggp
suppress signals in the ultra bllack r@gpaitep ance MLELAl,LHJhE
devel opmént of the invention, t ' hel ger} si gnal b¥kq
conventional video recorder is enabled by neans of a cilr dui 8 4 NéRuB84 iin
the recording path of the recorder whizh di splaces the {helper. signal.intd
the BA [picture blanking] anplitude region. The reproddction path includs
a circuit which displaces the hel per signal back into
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the original anplitude region. This devel opnent is based on the follomnng
consi derati on. The | ocating of e—afplitude af the hﬂz?er*fn £
ultra black region is necessary beH#SsSHETheASvBSEN Vi si b| SEPAA f'gni\rérﬁiﬁ:ET
woul d occur within the black barsl at tFEpLuSY and1|ome uge of—tte
picture due to the signal. However;tThrs—notti+ed-Hocat] oh @fy tjagn ampd it ufle
I's not necessary during the recording of the signal becau:e t he S|gnal I S
made invisible. Consequently, it is possidble to displace tHe Herper-signa

into the AB anplitude region, which can be recorded by & he recorder, for
the recording. A substantial advantage thereby is that the actual
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recording unit does not have to be altered. Just as before, this only -

wi t hout any nodificati on. | R—Figra Bt ty 16Y pr egentor Lt Al
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) Is s
-11- -signal HSis located in the ultra bl &f@ i oy bet .elﬁE#Lﬁ-‘&Efy]EglékS*ﬁ%ETa
PS and the synchronising floor SB. The sia éﬁ%ﬂ%’ oes not} 1 nclude an
signal components in the BA regi on between the bl ack IevelJPSﬁ@n&gﬁhﬁﬂ it @
| evel PW The effect is thus achi eved that guﬁgg;QQ@?ﬁravi g no visible

interference are |

Process And Device For Image Signal Recording Or Reprodiiction

The invention relates to a method and a device for the recording
and/or raproduction of image signals.

State of the art

For the compatible introduction of a 16:9 wide screen format
into existing television standards (e.g. PAL, SECAM, NTSC) using
the format 4:3, the so-called "letter box" process is under
discussion. In this process, the 16:9 picture information is
represented by black bands at the upper and lower edges of the
picture in 4:3 receivers. A vertical transcoding of the 16:9
source signal is necessary for matching the geometrical ratios
to the 4:3 receivers, this representing only 431 lines in the
visible picture window of the 4:3 receiver. The remaining 144
active lines (575 lines - 431 lines = 144 lines) appear as black
bands, each of 72 lines, at the upper and lower edges of the
picture in the 4:3 receiver. The description of a process
corresponding to this is to be found in
"Verbesserungsméglichkeiten und Entwicklungstendenzen bei PAL",
G. Holoch, FXTG lecture, 17.01.1989, Berlin.

Auxiliary items of information can be transmitted in the 144
lines, which appear as black bands in the 4:3 receiver, for
providing a format filling presentation without reduced
resolution in a 16:9 receiver. These auxiliary items of
information may be transmitted in the so-called ultra-black
region in accordance with "Die neuen Wege des alten PAL", A.
Ziemer, E. Matzel, Funkschau 18/1989. The region between the
black level and e.g. half the synchronisating pulse height is
utilised thereby. Consequently, the incorporated auxiliary
signal is not visible on the 4:3 receiver. A method of
transmission, which conveys such auxiliary items of information
in the form of a vestigial side band modulation of the colour
sub-carrier, is specified in EP-A-0 518 946.

The first part of claim 1 is based on EP-A-0 172 991.



witten at the upper and | ower edges of the p'i cture during the first and
last 72 lines. Here, the hel per signal HS has an anplitude of 0.5 V. The BA
anpl i tude amounts to 0.7 V. The switch S1 is noved into the position
illustrated for recording a signal of this type. The §i Afhe gnde
with Fig. 7a reaches the stage 1. The stage 1 causes § ggp"\“/%q"ti'g%cgm

di spl acekBuenBiQRhe signal HS as is indi-cated by the arrow 2. ELE%‘e @%gﬁal HS
i s thereby displaced up to a level PT within the BA regionwﬁhi o 3
V. In the casg.of t nal modjfied in this rdance. with Higs
7o, ¢, tRBSPEIAFE HeF T TReEREIen e uR (RGO A R SOAROLIIOR: TTREEn be

recor dedshgntherecording and/or reproduction system which can_record

and/or reproduce the image signals together with auxiliary items
of information. This object is achieved by the method in

accordance with the invention which is defined in claim 1.

Basically, the method in accordance with the invention consists
in that, for a process of image signal recording and/or
reproduction of image signals including auxiliary items of
information that are added to the image signals in accordance
with a specified coding écheme, in a recording and/or
reproduction device including at least one luminance channel (Y)
ané at least one chrominance channel (C) wherein the bandwidth
of the auxiliary items of information exceeds the bandwidth of a
chrominance channel, the auxiliary items of information are
distributed and/or processed, for a process of recording and/or
reproduction in dependence, on the coding scheme and/or the
position in time of the auxiliary items of information such that
they can be recorded and/or reproduced using a luminance
channel.

Advantageous developments of the method in accordance with the

invention are apparent from the dependent claims 2 to 6.

The further object of the invention is to provide a device for
the method in accordance with the invention. This object is
achieved by the device in accordance with the invention which is
defined in claim 7.

Basically, the device in accordance with the invention is -
provided with means (Fig. 3, S-VHS) for the recording and/or
reproduction of image signals having auxiliary items of
information that are modulated onto the colour sub-carrier, in
particular using a video recorder, including switching means
(31, 32; 49) for passing on the demodulated auxiliary items of
information to a luminance channel (Y) at periodic intervals

during the recording process and/or for passing on, at periodic



recording unit 3 just |ike a conventional signal. During reproduction

t he signal in accordance with Figs. 7b, ¢ passes fromth 4T GHYER
the swtch 2 to the stage 4. The stage 4 di spl aces the %EPEA@NEQMW a

with Figs. 7b, c, as indicated by the_arrow 5 back intjo the orj q?k
anpl i tude | ocation in accordance with Fig. 7b which cor e>p ﬁbswﬁo
anplitude location in accordance with Fig. 7a. The signal Lsupplied.to-th
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recordi ng process
colour sub- carrLer

Advantagaous developments of the device in accordance with the
invencion are apparant from the dependent claims 8 to 9.

It is also desirable to be able to record the above-mentioned
auxiliary items of information (e.g. using the VHS or S-VHS
formats) such that the auxiliary items of information can be
furcher processed during reproduction and such that they cannot
be lost due to being rscorded in conventional video recorders.
This would however, be just the case when rscording auxiliary
items of information modulated on the colour sub-carrier in
accordance with EP-A-0 518 946, since video recorders using the
VHS or S-VHS principle operate in accordance with the so-called
"colour-under" technique. The bandwidth of the auxiliary items
of information is thereby reduced in such a way that they can no
longer be used.

In general, the full bandwidth of a channel (e.g. S MHz for PAL)
is needed for the transfer of the auxiliary items of
information. This also holds true in like-manner for the
recording process. Present day video recorders, which operate in
accordance with the S-VHS technique, can in principle record
such a bandwidth but then they do expect to receive the wideband
luminance signal and the chrominance signal over separate sigmal
leads. In the event of an FBAS signal that is conveyed over only
one lead, there is a switch over to the VHS mode which only has -
a lower recording bandwidth (ca. 3 MHz) at its disposal. Ia both
cases however (S-VHS, VHS), the colour sub-carrier frequency
signals are processed using the "colour-under" technique and
only have a bandwidth of ca. 600 kHz following a recording.
These relationships are described for example in the article
"Aus deutschen Landen", Gerhard Welz, Funkschau 20/1989.

A wide band recording of auxiliary items of information, in
particular, of colour sub-carrier frequency auxiliary items of
information in accordance .with EP-A-0 518 946, can be achieved

= |
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The usual hel per signal HS does not fully occupy the BA anplitude.regi-ofr—m
I'n order to inprove the signal to noise ratio, it is expedlﬁggLAQuwﬁmddfh&mm
to the displacenent of the signal, to boost the anplitude |of -t-he-sigrat—H
enough for it to occupy approximately the whol e of the BA|reggi g 997
anplifier 6 in Fig. 5is provided for this purpose. During p?d 3)
this increase in anplitude is reversed by the anplifier 7 |so-that—the
signal on the terminal d again has thedoriginal anplitude.

-

by switching between tha S-VHS and VHS modes in dependzme® o
the running line number of the FBAS signal being recorded. For
example, in the case of 575 active lines of a frame, 72 edge
lines at the upper and lower edges of the picture {(in toto, 2*72
= .44 lines per frame) ars transmitted on each occasion as
"lacter box" lines including auxiliary items of information. The
vidao recorder always then records the 72 lines at the upper and
lower edges of the picture using the S-VHS mode, whilst the 431
lines of the active image window are recorded using the VHS
moce. In principle, this also applies for other selected ratios
of lines of the active image window relative to the "letter box"
lines. The control of the rscording mode is achieved by means of
an appropriate switching action in the signal paths. The control
signal needed for this can be derived from the synchronising
pulses of the FBAS input signal. It is particularly
advantageous, if an FBAS signal that is to be recorded on a
video recorder (e.g. S-VHS type), is initially separated into
luminance and chrominance and if the auxiliary items of
information modulated on the colour sub-carrier within the black
bands are demodulated accordingly, whereby the auxiliary items
of information are supplied to the luminance recording channel
during the lines in the black bands. A double switching of e.g.
£ ers during one television image, with the transient

phenomena resulting therefrom, is thereby avoided.
Drawings

Embodiments of the invention will be explained with the help of
the drawings. The drawings show, in:

Fig. 1 the known recording bandwidths of VHS and S-VHS video
recorders;

Fig. 2 the known recording channel of an S-VHS video
recorder;

Fig. 3 the recording channel of an S-VHS video recorder and a

control device in accordance with the invention;



-12- Preferably, there is provided a circuit wich detec}sauh@CRRIENT hgREET
first.or last 72 lines do not include a signal in the BA tegon—f—a
circuit of this type including anplitude detectors and coyntiers de&gogg7t1e
llack of signal conponents in the BA region over this tinejpqri 8 “theh

swi tching voltage is produced. This swi%<ching voltage switic s—%hewsmrfthés

S1, S2 in

Fig. 4 an S-YHS video recorder having a prior
colour sub-carrier demodulator and switches aad

Figs. 5 - 7 an embodiment for a further development of the
invantion.

Embodiments

Fig. L shows the recording bandwidths fo; the luminance and
chrominance signals in a video rescorder using the VHS and S-VHS
standards, such as are indicated in the above-mentioned article
"Aus deutschen Landen".

Fig. 2:shows the recording channel of an S-VHS video recorder
(VS 680 VPT by Grundig), such as is indicated in the article
“Aus deutschen Landen" and a filter arrangement for recording
differsnt source signals. Different filtering processes are
executed in the signal path, and thus the respective bandwidths
required for VHS and S-VHS recording are achieved, in
,_correspondence with the signal scurce. The appropriate
association is effected by the respective switches 21 and 22.

In the initial attempts to improve the quality of existing
television systems (e.g. the introduction of the 16:9 picture
aspect ratio), the black bands at the upper and lower edges of
the picture in the case of the "letter box" transmission do not
in general contain any items of colour information (e.g. in EB-
A-0 518 948 or EP-A-0 451 205) so that only a luminance channel
is needed for recording these auxiliary items of information.
However, when recording auxiliary items of information .which are
modulated onto a colour sub-carrier (such as in e.g. EP-A-0 518
946), these auxiliary items of information would be recorded in
~ the narrow band chrominance channel (Fig. 1) with a heavily
restricted bandwidth, and would thus be unusable, unless special
measures were taken. For this reason, it is advantageous to use
the luminance channel for recording these auxiliary items of
information. When recording auxiliary items of information which
represent the differences of lines (such as in e.g. EP-A-Q0 451
205), it is likewise advantageous not to use the chrominance



Fig. 5 into the position illustrated. The switches Sl1, S2 pre_[T -
position for a signal that does not include the hel per signgﬁphﬁgéﬁgggggﬁé'
since the nodification in accordance with Fig. 7 is not thenfHiécessary. Tji

signal HS is nodul ated for exanple onto a PAL col our sub-clrfierf WFh§H?7
anpl i tude nodul ati on which has the constant phase of the dul ati on axis
i.e. without any PAL switching. This -rfodul ation axis V corgesponds to the
col our dfFfpdepehckn sikfhalimRsy afn thise "daseesf PPAL. bangpgasgoshewsiacvarjant !
for a soggattesl cosmpsiticd 6GONGRr reiieh beCehdscbieusi 0BleaYrike YwiBt Y
separately. In lh&s case t.he conversi on b th? sjage %.and &hg amplifier

6. as mep¥ tE23fpd as ¢ Yominance signals or will be“subjected Co a

notch filtering process (27, 37) as luminance signals.

Fig. 3 shows the recording channel of an S-VHS video recorder
and also a control device. The wideband recording of auxiliary
items of information i.e. an S-VHS recording using a 5 MHz low
pass filtering process in the luminance channel and e.g. the
chrominance channel being switched off, can be achieved when the
switches 31 and 32 and a switchable modulator 33 are switched by
virtue of an analysis of the synchronising pulses of a "letter
box" FBAS signal 34. The switches 31 and 32 correspond thereby
to the switches 21 and 22 of Fig. 2. The line synchronising
pulse is separated from the FBAS signal 34 in the synchronising
pulse stripping stage 35 and is supplied to a line counter with
a control signal pulse shaper 36. This control signal then
actuates the switches 31 and 32 and the switchable modulator 33
such that recording in the S-VHS standard takes place during
certain lines (e.g. in the 2*72 lines at the upper and lower
edgas of the picture). The modulator 33 has to be switched over
at the same time since different frequencies of the FM carrier
have to be used for $-VHS and VHS reécording (Fig. 1).

A further possibility consists in basically recording the
"lecter box" television signals dompletely in the S-VHS mode.
Advantageously, the modulator 33 and the filters in the
recording channel (possibly, with the exception of the notch
filcer 27, 37) would not then need to be switched twice per
image. In the case of auxiliary items of information modulated
on the colour sub-carrier, merely the auxiliary items of
information have to be passed from the chrominance input to the
luminance channel during the 2 * 72 lines. In the event that the
"letter box" television signal is only present as an FBAS
signal, it may initially be split up into a luminance component
and into a chrominance component. '

The notch filter 27, 37 is advantageously switched off during
the recording of the auxiliary items of information.



reverse conversion by the stage 4 and the anplifier 7, is only.e
for the Y signal since the colour difference signals
hel per signal. Since Y is recorded as a base band signa
does not take the formof a nodul ated carrier. Conseq t
additionally provided the nodul ator 8 which converts the h IQ) Lisj gnal
Y conmponent in the base band back into7a carrier signa
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incoming FBAS signal. These signals can then be diractly
racorded by an S-VHS recorder. The circuit arrangement also -
includes a demodulator 42 with which the auxiliary items of
information in accordance with EP-A-0 518 946, or, other
auxiliary signals that ars modulated for the transmission onto a
colour sub-carrier, can be demodulated. The demodulated
auxiliary items of information are then present in the form of
luminance base band signals Y and can be supplied to the Y input
of the S-VHS recorder. In the event that there is no modulation
of the carrier by auxiliary signals, such types of signals can
be supplied directly to the Y input of the S-VHS recorder. Vis a
vis the recording as colour sub-carrier modulated signals, the
recording of the signals in the base band has the additional
advantaga that time base fluctuations caused by the fluctuations
in the synchronising process only affect the auxiliary items of
information to a lesser extent. The frequency range around the
colour sub-carrier is filtered out from the incoming FBAS signal
by means of a bandpass filter 47 and hence the chrominance
signal is obtained. The chrominance signal is then likewise
supplied to a second time delay circuit 48 which makes the
necessary time adjustments with respect to the processing of the
luminance signal or to the processing time for the auxiliary
items of information. This chrominance signal then reaches a
fourth input 2' of a video switching device 49 which can alter a
switch position in dependence on the lines. There is no
chrominance signal representing a chrominance image content
present during the letter box lines (switch position 1 or 1').
In this case, the third input 1' of the video switching circuit
49'may advantageously be set at a constant value e.g. earth or
average grey (non-coloured). The luminance signal Y can be
obtained from the FBAS signal in a separating stage 45, in that
either the chrominance signal C is subtracted from the incoming
FBAS signal or in that the FBAS signal is subjected to a notch
filtering process. The luminance signal Y and the chrominance
signal C may also be obtained from the FBAS signal by a comb
filtering process that is.preferably adaptive to movement. Where
necessary, the luminance signal is thereafter matched in time to



exanpl e. The di spl acenent descri bed of the signal HS } . '6&_

and during the reproduction processes preferably begi sREﬁbhﬁﬁM&ﬁﬂ%M@'“ h

endi ng of the col our synchronising signal B and ends shopt+y—before thE
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first time delay circuit 46 and supplied to a s

nformation in &
input 2 of

the video switching circuit 49.

Th2 vide=o switching circuit is controlled by a contrel signal
swl which is obtained with the help of the synchronising pulse
stripping stage 35 and the control signal pulse shaper 36 for
example. The two switches in the video switching circuit are in
positions 2 and 2' respectively during the lines of the main
signal. The auxiliary items of information from the lines of the
letcer box bands of the FBAS signal, which are modulated on the
colour sub-carrier, are initially supplied to a Nyquist filter
41 which, in accordance with EP-A-0 051 946, has a -6 dB8 point
at the colour sub-carrier frequency and is required for proper
vestigial sideband modulation or demodulation. This output
signal is then demodulated in a demodulator 42, whereby the
colour sub-carrier frequency fgo' is likewise supplied with a
certain phase angle (e.g. in correspondence with EP-A-0 051 946)
to this demodulator. The colour sub-carrier frequency fg. can be
obtained in known manner from the transmitted burst signal. The
required phase angle of f£g.', which has to correspond to the
modulation phase of the auxiliary items of information, is
procduced by a phase shifter 44. The unwanted modulation products
of the upper side band, which result from the demodulation
process, are separated out in a subsequent low pass filcer 43.
This low pass filter is intended to limit the acquirsd base band
of the auxiliary items of information to frequencies up to the
colour sub-carrier frequency. The output signal of the low pass
filter is supplied to a first input 1 of the video switching
circuit 49.

By using the circuit arrangement described, which extracts a
separate luminance SLgnal Y and chrominance signal C from a
letter box FBAS signal, one achieves, in advantageous manner,
the effect of not needing any switching processes within the
" images in the course of the recording process in the S-VHS
recorder. Possible transient problems occurring in the filters
etc are thus avoided. '



caseaT CLITE
- 13 - dains 1. Method for the recording and for tfufﬁﬁﬁﬁﬁggﬁﬁhdiﬁéT
reproduction of image signals using a recording and cofrespondi a
reproducti on device which includes at |east one | um nahc 3h%n%£§t%§6 [ O
the recording of the |um nance conponent of the inmage $i ¢gnal_and. at. lehsi

one chrom nance -9.

If a standard FBAS signal is present i.e. there is no letter box
signal or thers is a letter box signal without any auxiliary
icems of information, tha two switches in the video switching
circuit 49 advantageously ramain in the positions 2 and 2°'
raspactivaly,.

In addicion to the actual process of demodulation, the
demodulacor 42 may also advantageously effect an amplification
of the auxiliary items of information in'order to compensate for
the reduction in amplitude of the auxiliary items of information
due to the vestigial side band transmission and the
incdrporation in the ultra black region, EP-A-0Q0 S00 579.
Furthermore, a boosting of the dc voltage level (DC offset) from
the ulcra black region to an average grey level for example, is
advantageous to the recording process since the recording then
occurs in a defined, linear modulation range of the recorder and
hence distortions are avoided or reduced. If necessary, this DC
offset can then be reversed before feeding the recorded signal
into a 16:9 image reproduction device provided with Y/C inputs.

The luminance and chrominance signals and the auxiliary items of
information undergo similar treatment during the reproduction
process.

Such recordings can also be edited without any problems due to
the recording of the auxiliary items of information in the base
band in the luminance channel. In any case, the prersquisite is
that the respective auxiliary items of information for each
picture of the picture signals be generated or transmitted
during this picture.

The principle of the invention can also be utilised in Hi8 video
recorders or similar video recorders which record chrominance
signals with a reduced bandwidch.

The recognition of a letter box FBAS signal can be effected by
means of an identification pulse that is transmitted therewith
(e.g. during the vertical blanking interval). On the other hand,
the fact that the auxiliary items of information are.being



channel (C) for the recording of the chrom nance corrponeenBEW“"tEwg\Hn%ﬁ%H
signal, wherein the bandw dth of the | um nance channel i{s [greater than that
of the chrominance channel and wherein auxiliary itens ¢f |i r§ @ 8&Pi 887 (HS),
whi ch are conmbined with the i mage signals and which perijlodi cal |l y appear jat
those time points at which a chronminapge conponent of the image signal is
not present and whose bandw dt h exceeds the bandw dt h ofl_t he corresponding

hr oni |, . iLng / in t i
s nan et Biaaet. il SeBELREage M E SEOI LN o QM TSLIEEREEH o box
i mge si2§Fal drandet ercahdadunitrarylackensegion ni o2 newiom ¢ idBalare
| um nanegaemeerentelel, the behter 100X Sighrl s1ddate aa&nﬂpﬂﬂé?& ed, gto a

col our sub- _carrier g;%errL% and are arranged chronol ogically over the
lines o ocal signal-type detactor.

If the auxiliary item of information described, also referred to
as a helper signal, having its amplitude in the ultra black
region, is to be rescorded by a conventional video recorder, then
the recording of this helper signal cannot be done directly
since conventional video recorders suppress signals in the ultra
black region.

In accordance with a further development of the invention, the
recording of the helper signal by a conventional video racorder
is enabled by means of a circuit included in the recording path
of the racorder which displaces the helper signal into the BA
{[picture blanking] amplitude region. The reproduction path
includes a circuit which displaces the helper signal back into
the original amplitude region. This development is based on the
following consideration.

The locating of the amplitude of the helper signal in the ultra
black region is necessary because otherwise visible interference
would occur within the black bars at the upper and lower edge of
the picture due to the signal. However, this modified location |
of the amplitude is not necessary during the recording of the
signal because the signal is made invisible. Consequently, it is
possible to displace the helper signal into the AB amplitude
region, which can be recorded by the recorder, for the
recording. A subétantial_édvantage thereby is that the actual
recording unit does not have to be altered. Just as before, this
only receives a signal which it can record like a conventional
television signal without any modification.

In Fig. 5, there is present on the terminal a, a signal in
accordance with Fig. 7a including the line synchronising pulse
Z, the colour synchronising signal B and the helper signal HS .
which is only transmitted during the first 72 and the last 72
active lines of a picture. The amplitude ramnge of the helper



the letter box bands and which are denodul ated as a chmni.nanee—emfpmm‘r"t

during a recording and are supplied to the |uminance ¢hpppgiCEMENTNGHE e
| etter box bands by neans of sw tching nmeans (31, 32; {4 ﬂekn—a‘gotch
filtering process (37, 45) for the auxiliary itenms of }i nf o matiranigey rjot

carried out in the luninance channel during the |ines {of} the' I"eét'ter bdx
bands. 2. Method in accordance with -Olai m 1, characterLsed“+ﬂ“TﬁafT“th
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BA anplitude region of the auxiliary itemof information (HS) is displ act
towar ds tBegwAlt BS| evelodatédgin heha ecorm riaj amo cregs cahdertsvedins shac BUabRC k

into the qri,gingk 2AR! LAYAE, AEQEGM SUd N8 ddEe deePrRfl Cii Rk 1P AEES Boes

not include any signal components in the BA region between the
black level PS and the white level PW. The effect is thus
achieved that black bars having no visible interference are
wricten at the upper and lower edges of the picture during the
first and last 72 lines. Hsre, the helper signal HS has an
amplitude of 0.5 V. The BA amplitude amounts to 0.7 V.

The switch S1 is moved into the position illustrated for
recording a signal of this type. The signal in accordance with
Fig. 7a reaches the stage 1. The stage 1 causes a dc voltage
displacement of the signal HS as is indicated by the arrow 2.
The signal HS is thereby displaced up to a level PT within the
BA region which is at 0.3 V. In the case of the signal modified
in this way in accordance with Figs. 7b, c, the signal HS thus
lies in the BA region and consequently can be recorded by the
recording unit 3 just like a conventional signal.

During reproduction, the signal in accordance with Figs. 7b, c
passes from the terminal ¢ via the switch 2 to the stage 4. The
stage 4 displaces the signal in accordance with Figs. 7b, ¢, as
indicated by the arrow 5, back into the original amplitude
location in accordance with Fig. 7b which corresponds to the
amplitude location in accordance with Fig. 7a. The signal
supolied to the terminal a thus reappears on the terminal d. The
signal is temporarily converted into the form in accordance with
Figs. 7b, ¢ merely for the recording process by the unit 3.

The usual helper signal HS does not fully occupy the BA
amplitude region. In order to improve the signal to noise ratio,
it is expedient, in addition to the displacement of the signal,
to boost the amplitude of the signal HS enough for it to occupy
aporoximately the whole of the BA region. The amplifier 6 in
Fig. 5 is provided for this purpose. During reproduction, this
increase in amplitude is reversed by the amplifier 7 so that the
signal on the terminal d again has the original amplitude.

ed



3.. Method in accordance with Claim2, characterised in that, the BA
anplitude region of the auxiliary itemof information (HS) is.enlarged
during the recording process and correspondi ngly riegdpeshragRNMSHEET g t he
reproducti on process.
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Preferably, there is provided a circuit which detects whethdr

the first or last 72 lines do not lnclude a4 §ignal in the BA
recion. If a circuit of this type including amplitude detectors

and counters detects the lack of signal components in the BA
region over this time period, then a switching voltage is

produced. This switching voltage switches the switches S1, S2 in

Fig. S5 into the position illustrated. The switches S1, S2 are in
the upper position for a signal that does not include the helper
signal described, since the modification in accordance with Fig.

7 is not then necessary. The signal HS is modulated for example
onto a PAL colour sub-carrier using amplitude modulation which
has the constant phase of the modulation axis +V i.e. without
any PAL switching. This modulation axis V corresponds to the
colour difference signal R-Y in the case of PAL.

Fig. 6 shows a variant for a so-called component recorder which
records the signals Y, R-Y, B-Y separately. In this case, the
conversion by the stage 1 and the amplifier 6, as well as the
reverse conversion by the stage 4 and the amplifier 7, is only
effactive for the Y signal since the colour difference signals
do not contain the helper signal. Since Y is recorded as a base
band signal, the helper signal does not take the form of a
mocdulatad carrier. Consequently, there is additionally provided
the modulator 8 which converts the helper signal as a Y
component in the base band back into a carrier signal in
accordance with Fig. 7.

The recorder in accordance with Fig. S is a 1 inch B- or C-
recorder for example. The .recorder 3 in accordance with Fig. 6
is a broadcast component recorder of the Betacam or M2 type for
example. The displacement described of the signal HS during the
recording and during the reproduction processes preferably
degins shortly after the ending of the colour synchronising
signal B and ends shortly before the beginning of the next line
synchronising pulse Z. This is necessary since the synchronising
signals including the colour synchronising signal must not be

displaced in amplitude in the manner described.



14 4. Method in accordance with any one or nore of the CCains 1 to 3,
characterised in that, the |um nance and chrom nance conpgn ) -
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i mage signal are conmbined and the auxiliary itenms of infon

nodul at ed onto the col our sub-carrier (f[err]) during a rgprioduction

process.
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Claims

1. Mechod for the recording and for the corresponding
reproduction of image signals using a recording and
corrasponding reproduction device which includes at least one
luminance channel (Y¥) for the recording of the luminance
component of the image signal and at least one chrominance
channel (C) for the recording of the chrominance component of
the image signal, wherein the bandwidth of the luminance channel
is greater than that of the chrominance channel and wherein
auxiliary items of information (HS), which are combined with the
image signals and which periodically appear at those time points
at which a chrominance component of the image signal is not
present and whose bandwidth exceeds the bandwidth of the
corresponding chrominance channel, are being / are recorded in
the corresponding luminance channel, characterised in that, the
image signals are letter box image signals and that the
auxiliary items of information (HS) are luminance components of
the letter box signals that are modulated onto a colour sub-
carrier (fgo) and are arranged chronologically over the lines of
the letter box bands and which are demodulated as a chrominance
component during a recording and are supplied to the luminance
channel during the letter box bands by means of switching means
(31, 32; 49), wherein a notch filtering process (37, 45) for the
auxiliary items of information is not carried out in the
luminance channel during the lines of the letter box bands.

2. Method in accordance with Claim 1, characterised in that, the
BA amplitude region of the auxiliary item of information (HS) is
displaced towards the white level during the recording process
and is displaced back into the original amplitude region during
the reproduction process.

3. Method in accordance with Claim 2, characterised in that, the
BA amplitude region of the auxiliary item of information (HS) is
enlarged during the recording process and correspondingly
reduced again during the reproduction process.

* C L M s *



5. Method in accordance with any one or nore of the Jdains.l.ta 4,
characterised in that, the tine points for the switchin pﬁpgﬁggﬁgwpgﬁgpr
derived fromthe synchron|5|ng pul ses of the image signals
froman identifier contained in the i mge signals (FBAS)| g %%; %gﬂlﬁ
accordance wth any one or nore of the Clains 1 to 6, chiarhc é@ d
that, the tinme points for the smﬁfchinﬂ process are deri et—fr-om-t-he
position of the lines of the inmage sig % in which the puxiliary itens of

i nformati on occupy an ultra bl ack region.
4. Method in accordance with any one or more of the Claims 1 to
3, characterised in that, the luminance and chrominance
comgonents of the image signal are combined and the auxiliary
items of information ars modulat=d onto the colour sub-carrier

(E5e) during a reproduction process.

5. Method in accordance with any one or more of the Claims 1 to
4, characterised in that, the time points for the switching
procass are derived from the synchronising pulses of the image
signals (FBAS) and/or from an identifier contained in the image
signals (FBAS). o

6. Method in accordance with any one or more of the Claims 1 to
6, characterised in that, the time points for the switching
procass are derived from the position of the lines of the image
sigrals in which the auxiliary items of information occupy an
ulcra black region.

7. Device for a method in accordance with any one or more of the
Claims 1 to 6, provided with recorder means (S-VHS), in
parcicular a video recorder, for the recording and for the
corrssponding reproduction of letter box image signals having
auxiliary items of luminance information (HS) that are modulated
onto the colour sub-carrier (fg.) and arranged chronologically
over the lines of the letter box bands, including a colour sub-
carrier demodulator (42) for extracting these auxiliary items of
information for the recording process and including switching
means (31, 32; 49) for passing oan the demodulated auxiliary
items of information to the luminance channel (Y) of the
recorder means during the letter box bands and for
corrsspondingly passing on the auxiliary items of information
that have been recorded in the luminance channel during the
letter box bands to means (33) for modulating the colour sub-
carrier, wherein a notch filtering process (37, 45) for the
auxiliary items of information is not carried out in the
luminance channel during'the lines of the letter box bands.
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7.- Device for a nethod in accordance with any one or nore of the Clains 1

to 6, provided with recorder neans (S-VHS), in particula
for the recording and for the correspondi ng reproduction
i mge signals having auxiliary itens of |um nance inform
nodul at ed onto the col our sub-carrier (f[err]) and arran
over the lines of the letter box bands, (including a colo
denodul ator (42) for extracting these aUX|I|ary itens of
t he recording process and including swtching nmeans (31,
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channel (¥). otvibe feroadestiednin dodomglanive hdttheicldn Mandhazadtboised

in that, the recording path includes a circuit (
displaces the auxiliary item of information (HS)
amplitude region and the reproduction path inciu

1) which
into the BA

des a circuit

(4) which displaces the auxiliary item of information (HS) back

into the original amplitude region.

9. Device in accordance with Claim 8, characteri

sed in that, the

recording path includes an amplifier (6) which boosts the

amplitude region of the'éuxiliary item of information (HS) to

cover approximately the whole of the BA region.
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correspondi ngly passing on the auxiliary items of infesmation. that hay

been recorded in the | um nance channel during the Iettmpm@gwmwg%g reans
(33) for nodul ating the col our sub- carrier, whereinjagmetch-filiering
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- 15 - 8. Device for a nethod in accordance with Caim?7, characterised
in that, the recording path includes a circuit (1) which displaces the
auxiliary itemof information (HS) into the BA anplitude region and the
reproduction path includes a circuit (4) which displaces the auxiliary item
of information (HS) back into the original anplitude region.
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9.. Device in accordance with Claim8, characterised in that, the recording

path includes an anplifier (6) which boosts the anplitude |reggi -
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