
REPLACEMENT SHEET          METHOD OF TRANSMITTING A DIGITAL ADDITIONAL
INFORMATION IN 



A LINE OF A TELEVISION SIGNAL  The invention relates to a process for the
compatible transmission of additional digital signal mode information of a
line of a television signal.   State of the art   



With regard to the compatible transmission of a colour television signal in
16:9 wide-picture format with conventional line numbers and half-picture or
frame frequency (future PALplus standard), the principle is known of
acquiring, in each case, three lines by interpolation from four sequential
lines, which are reproduced in conventional television receivers with the
picture format 4:3 as what is referred to as a letterbox signal.   WO-A-90
14 732 discloses a process in which additional signal mode information is
transferred in the black edges of a letterbox signal by means of black
value enhancement of the corresponding 



lines.   Invention The invention is based on the objective of providing the
possibility of transmitting additional signal mode information without
changing or impeding the prior occupation of the vertical blanking
intervals. This objective is achieved by means of the process descried in
Claim 1.   



In order for a wide-picture receiver to be able to regenerate the original
coloured television signal from the letterbox signal received, additional
digital information must be transferred for this in the letterbox strips,
which relates to the original picture content. In order for both
conventional and letterbox signals to be transferred in at least one
transition period on existing television channels, each signal must be
identifiable by means of a suitable identifier. Other identifiers relate to
the origin of the source signal (video camera or film scanner), as well as
an indication of the presence of movement in the picture content
Corresponding identifier signals (status bits) must be transferred as
additional signal mode information.  





2 Because all the additional signal information referred to (PALplus
additional information) is correlated exactly with the picture content
pertaining to it, it must be transferred as rigidly coupled to the picture
signal. However, with the current PAL Standard there are no free lines in
the vertical blanking intervals available for this. For example, in Germany
line No. 16 (data line) is occupied by VPS signals and other internal
broadcasting control signals. Lines Nos. 17, 18, and 19 are occupied with
test signals. Videotext is transmitted in lines Nos. 11 to 15 andNos. 20 to
21. Line No. 22 is reserved for signal-to-noise ratio measurements. In
other European countries, other occupation purposes are used. Lines Nos. 1
to 10 cannot (yet) be occupied by additional signal 



mode signals, bearing in mind the synchronisation characteristics of older
television receivers.   To advantage, it is proposed that a 16:9 receiver
for letterbox signals (PALplus receiver) should be able to distinguish
between the following compatible television signal modes: a)    Standard
signals; b)    Letterbox signals without additional signal mode
information; c)    Letterbox signals with additional signal mode
information; d)    Source signal from interlace scanning (camera); 



e)    Source signal from film scanning (progressive' original); f)
Static or dynamic picture content   In order for this decision to be taken
with reliability and in order to be able to select the decoding and
reproduction accordingly, it is of advantage if, on the transmitter side, a
corresponding identifier is transmitted. This signal mode identifier should
be uniform throughout Europe. To advantage, such a signal mode identifier
can be transmitted in a compatible manner at places in the FBAS signal
which can be used equally well, irrespective of the standard in each case. 



Further advantageous embodiments of the process according to the invention
can be derived from the Sub-Claims 2 to 8.   Drawings Embodiments of the
invention are described on the basis of the drawings. The drawings show:  



3 



Fig. 1      a diagram for the signal occupation in the vertical blanking
intervals of a PAL colour television signal; Fig. 2      ablock circuit
diagram of a signal limiting stage of a 16:9 receiver for the additional
digital signal mode information according to the invention; Fig. 3      a
section from the occupation of a television line free of picture content,
with a conventional data signal; 



Fig. 4      a section from the occupation of a television half-line free of
picture content, with a data signal formed according to the invention; Fig.
5      a block circuit diagram of a switching detail on the receiver side,
for error recognition within the additional digital signal mode information
received, and transmitted according to the invention.   Figures 3 and 5
with the following description serve only to provide a better understanding
of the invention, but without reproducing the invention as such. 



Embodiments   The diagram according to Fig. 1 shows the current signal
allocation of the vertical blanking gap of the first frame of a PAL colour
television signal in Germany, in which situation the numbers of the
television lines concerned are entered along the abscissae of the diagram.
It follows from this that the first half of line No. 23 is assigned for
allocation to the PALphus signal mode data. In line No. 10, a reflection
measurement signal 101 is transmitted, and in line No. 16 source data 102
is transmitted. Line No. 17 is a source testline, and lines Nos. 18 and 19
are section test lines 104. 



Line No. 22 is used for sectional noise measurement 105, and the lines
marked FT can carry television text.   The useful information data of the
PALplus signal mode data 196 is structured in the form of several data
packages. The first data package provides run-in information data and start
information data. The run-in information data serves to provide in-phase
recovery of the data pulse of the useful information data in the receiver.
As run-in information data of conventional data  



4 



signals, for example, eight sinus waves come into consideration, of which
only three waves are shown in Fig. 3. The sinus waves synchronise in
particular a PLL (Phase Locked Loop) circuit in the 16:9 receiver. Detailed
consideration will be made later of the run-in information of the PALplus
signal mode data according to the invention.   The start information data
serves to provide the addressing of the useful information data, as well as
the selective acquisition of the beginning of the useful information data
in the receiver. The 16:9 



receiver detects the occurrence of a predetermined identifier, which is
represented by the start information data. As soon as the receiver detects
the identifier being sought, in the reception signal, it can then accept
and process in-phase the useful information data which follows.   The
useful information data is, for example, bi-phase coded, which offers the
advantage of simple code-inherent error protection. In addition to this,
the signal is free of DC voltage, which is of advantage to magnetic
recording. To enhance the fault protection, the useful information data can
be transmitted with increased redundancy, for example in such away that
from each data package 



the non-inverted and inverted signal form is trasmitted in sequence, as
indicated on the basis of Fig. 5.   Fig. 2 shows a schematic representation
of the signal limiting stage of a receiver for the PALplus signal mode data
The limiter 23 receives a video signal 201 at its analog input, which
receives PALplus signal mode data signals at the time intervals for which
provision has been made. The incoming video signal is compared in the
limiter 23 with a reference voltage Uref, which is imposed at a second
input of the limiter 23. The limiter produces a "digital" random signal
from 



the image signal part of the incoming video signal, which is suppressed in
the subsequent evaluation. For the evaluation, only the data signal portion
in the incoming video signal, processed by the limiter 23, is of interest.
If the amplitude of the data signal contained in the video signal is
greater than the reference voltage Uref, then the output voltage of the
digital signal output 202 corresponds to the logic state "high". By
contrast, if the amplitude of the data signal is smaller than the reference
voltage Uref, then the output voltage of the digital signal output 202
corresponds to the logic state "low". Because the error-free limitation of
the data signal depends exclusively on
REPLACEMENT SHEET 





5  the reference voltage Uref, careful measurement of the corresponding
modules is particularly important To do this, the video signal is conducted
to a first peak voltage meter 21, which delivers the maximum signal
amplitude Umax of the video signal 201 at its output, with a time lag. In A
second peak voltage meter 22 works in a similar way, to which the video
signal 201 is likewise fed. Imposed at the output of the second peak
voltage meter 22, with an appropriate time lag, is the minimum signal
amplitude Umin of the video signal 201. The best possible limitation of the
data 



signal contained in the video signal is then provided when the reference
voltage Uref is at 50 % of the total of the maximum and minimum amplitude
of the video signal. The reference voltage Uref is created by a generator
24, with the maximum signal amplitude Umax and the minimum signal amplitude
Umin being conducted to its inputs. At the output of the generator 24, the
reference voltage Uref is prepared, the level of which is at (Umax +
Umin)/2 with a data signal in the transient state.   In the event of any
change in the amplitude ofthevideo signal 201, transient events take place
in 



the peak voltage meters 21 and 22, which are illustrated in Fig. 3 and Fig.
4 for data signals with differing run-in information data.   Fig 3 shows
the path of the run-in information data usually used in the data signals.
The voltage path of the maximum signal amplitude Umax is represented by the
curve A, while curve B represents the path of the minimum signal amplitude
Umin. The curve C shows the path of the reference voltage which is derived
from the maximum and minimum signal voltages. It can be seen that the
optimum reference voltage is only available after the time section T1.
Because the 



reference voltage determines the cut-off threshold of the limiter 23, no
error-free conversion into digital signals can be achieved during the
interval T1 with distorted signal mode data signals. By contrast, Fig. 4
shows a pulse of duration D2 imposed on the run-in information data, the
level of this pulse corresponding to the maximum amplitude Umax of the
data, and the width of which encompasses a multiple of the pulse period of
the data. By means ofthis pulse, the function of the first peak voltage
meter 21 is influenced in such a way that, even after a substantially
shorter time section T2, the optimum reference voltage Uref will be
attained. Accordingly, the limiter 23 of the data receiver will already
finction in optimum fashion at the start of the transfer of the actual
run-in  





6  information data.   Fig. 5 shows a simple arrangement for identifying
transmission errors in the evaluation of serial data signals, of which the
data packages are transferred in the manner previously described, in each
case in the non-inverted and inverted signal form. The arrangement shown
contains a delay circuit 51, the signal run time T of which corresponds to
the period of time required for the transmission 



of a data package. At the inputs of a adding stage 52, arranged downstream
of the delay circuit 51, there are imposed, in each case simultaneously and
in-phase, a non-inverted and an inverted signal of a data package. During
the duration of the transmission of data packages which belong together, a
simple error check can therefore be carried out in each case in the second
half of the transmission time frame, since, during this time frame, no
signal occurs at the output 502 of the adding stage 52     



REPLACEMENT SHEET                                            7  during the
transmission of error-free data signals. In the event of additional error
protection 



measures being implemented in the data packages, such as a bi-phase coding,
the appropriate corrective measures can be applied in the event of error
signals occurring at the output 502 of the adding stage 52.   If a standard
PAL signal with letterbox strips is received by a 16:9 receiver, the signal
mode identifier allows for the actuation of a format conversion circuit,
which brings about a format- filing representation without letterbox
strips.  





8           PATENT CLAIMS   1.    Process for the compatible transfer of
signal mode supplementary information (106) in lines of a television signal
not pertaining to vertical return action, in which context the signal mode
supplementary information can be utilised in improved 16:9 receivers,
characterised in that, as the 



signal mode supplementary information, a data package is transferred in the
half of the first or last active picture line of television pictures which
is free of picture signals, this data package containing run-in, start, and
useful information data, in which context, on the reception side, the
run-in information data serves for the phase-correct recovery of the data
pulse of the useful information data and the start information for the
addressing of the useful information, as well as serving for the active
acquisition of the start of the useful information data, and that the
signal mode supplementary information encompasses at least two of the
following television signal modes:  



-     Standard signal, which is not a letterbox signal and does not contain
any additional picture information; -     Letterbox signal without
additional picture information; -     Letterbox signal from film source
with additional picture information; -     Letterbox signal from camera
source with additional picture information, in particular with a
differentiation between the picture content of the half pictures or full
pictures considered as static and as moving.  



2.    Process according to Claim 1, characterised in that the run-in
information data at the beginning contain a pulse, the amplitude of which
corresponds to the maximum level of the data and the width of which
encompasses a multiple of the clock pulse period of the data.      



9  3.    Process according to Claims 1 or 2, characterised in that the
useful information is transmitted in such a way that the non-inverted and
inverted signal form from each data package 



is transferred sequentially, and that, on the reception side, in order to
determine any transmission errors, the pertaining non-inverted signal form
(52) is added to each inverted signal form, in which situation a resultant
signal sum which does not equal zero indicates a transmission error.   4.
Process according to one or more of Claims 1 to 3, characterised in that
the useful information data is srtuctured in the form of several data
packages.   



5.    Process according to one or more of Claims 1 to 4, chaacterised in
that the run-in information data contains sinus oscillations.   6.
Process according to one or more of Claims 1 to 5, characterised in that
the useful information data is transmitted with increased redundancy.   7.
Process according to one or more of Claims 1 to 6, characterised in that
the useful 



information data signal is free of direct voltage.   8.    Process
according to Claim 7, characterised in that the useful information data is
biphase- coded.    




