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Method for the transmission of a digital additional

information item in a line of a television signal

The‘ invention relates to a method for the
compatible transmission of a digital additional

5 information item in a line of a television signal.

Prior art
' For the compatible transmission of a colour
television signal in the wide-screen format 16:9 with a
conventional number of lines and field frequency (future
10 PALplus standard), it is known to use interpolation to
obtain three lines in each case from four successive
lines, which three lines are reproduced in conventional
television receivers with the picture format 4:3 as a so-
called letterbox signal.

15 Invention

The invention is based on the object of
specifying an option for the transmission of sigmal type
additional information items, without changing or
impairing the previous occupahcy of the vertical blanking

20 interval. This object is achieved by means of the method
specified in Claim 1.

In order that a wide-screen receiver can
regenerate the original colour television signal from the
received letterbox signal, it is necessary to transmit

25 for the said receiver digitéi additional information
items in the letterbox strips, which additional informa-
tion items refer to the original picture content. Since
both conventional signals and letterbox .signals are
transmitted at least in a transition period on existing

30 television channels, each signal type must be able to be
identified by a suitable identifier. Further identifiers
relate to the origin of the source signal (video camera
or f£ilm scanner) and to evidence concerning the presence
of movements in the picture content. Corresponding

35 identification signals (status bits) must be transmitted

as signal type additional information items.
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A LINE OF_.A TELEVISION SIGNAL The invention relates to a process for the
conpati-ble transm ssion of additional digital signal node information of a

I'ine of a tel gyhgpeBTSHANAR1293St ate of_the art
Since all of the said signal type additional information
items (PALplus additional information items) are
‘correlated exactly with the associated picture content,
they must be transmitted in a manner rigidly coupledlwith
5 the picture signal. However, there are no free lines
available for this in the vertical blanking interval in
the present PAL standard. For example, in Germany line
No. 16 (data line) is occupied by VPS signals and other
_ control signals specific to broadcasting. Line Nos. 17,
10 18 and 19 are occupied by test sigrials. Teletext is
transmitted in line Nos. 11 to 15 and Nos. 20 to 21. Line
No. 22 is reserved for signal-to-noise ratio
measurements. Different allocations are used in other
European countries. Out of consideration for the
15 synchronization properties of older television receivers, .
line Nos. 1 to 10 cannot (yet) be occupied by additionél
signals.
A 16:9 receiver for letterbox signals (PALplus
receiver) should advantageously be able to.distinguish

20 between the following compatible television signal types:

a) standard signals;

b) letterbox signals not  having any additional
information items; ' |

c) letterbox signals having additional information

25 items;

d) source signal of interlaced scanning (camera);

e) source signal of film scanning ("progressive" ori-
ginal);

£) static or dynamic picture content.

- 30 In order to be able to make this decision

reliably and select . decoding and reproduction
accordingly, .it is advantageous if a corresponding
identifier is transmitted at the transmitter end. This
signal type identifier should be standard throughout
35 Europe. Such a signal type identifier can advantageously
be transmitted in a compatible manner at locations in the
composite colour video signal which are used equally

irrespective of the respective standard.

This Sheet Has Been Replaced

-




Wth regard to the conpatible transm ssion of a colour television signal in
16:9 m de-picture format with conventional 'Ii he nunbers and hal f-picture or
frame frequenpylf{085W-HaPARPRAS st andar-d)3 4 he principle is known of )
acquiring, in each case, three lines by interpolation fromfour sequenti al
lines, which are reprbdupemé:inpl;envdmeimoseld/itbieomer—boéi geeording t he
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14 732 dlscloses a process | |t|ona ormation is
transferred i infazmptior ém vm a [compa %uweﬁylmé@% ®f adk

val ue enhanceggfbv9bibhe s3¢n=aSP0Hli #e said method according to the
5 invention, this signal type additional information item
is formed by a data packet having initial incoming
information data, start information data and useful
information data, at the receiving end the initial
incoming information data serving for the recovery, in
10 the correct phase, of the data clock of the useful
information data and the start information data serving
for the addressing of the useful information data and for
the selective detection of the beginning of the useful
information data, and the data packet is transmitted in
15 that half of the first or last active picture line of the .
television signal which is free from picture signals, the
line half which is occupied by data being selected in
improved 16:9 receivers and the signal type additional
information item which is contained in the said line half
20 being evaluated.
Advantageous developments of the method according
to.the invention emerge from the associated dependent
claims.

Drawiﬁgs : :

25 Exemplary embodiments of the invention are
described with reference to the drawings, in which:
Figure 1 shows a diagram of the signal occupancy in the

vertical blanking interval of a PAL colour
television signal;

30 Figure 2 shows a block diagram of a signal limiter stage
of a 16:9 receiver for the digital signal type
additional information items transmitted
according to the invention;

Figure 3 shows a detail of the occupancy of a picture-

35. content-free television line having a
conventional data signal; '

Figure 4 shows a detail of the occupancy of a picture-
| content-free television half-line having a data
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lines. Lnvention The invention is based on thd §RAGRHEE been la"F‘_%Jviding t he
possibility of transmtting additional signal no . l Iﬁmﬁthout
changi ng or iBpedipBgTlAg-RBR1QG30CcCUpationgof the | i ng

intervals. This objective is achieved by nmeans of the process descried in
d aim 1. signal constructed according to the invention;

Figure 5 shows a block diagram of a circuit detail at
the receiver end for error detection within the
received digital signal type additional infor-

5 . mation item transmitted according to the inven-
tion.

Exemplary embodiments
The diagram according to Figure 1 illustrates the
- present sigmal occupancy of the vertical blanking inter-
- 10 val of the first field of a PAL colour television signal
in Germany, the numbers of the relevant television lines
being plotted along the abscissa of the diagram. As is
evident from thié, the first half of line No. 23 is
provided for occupahcy by the PALplus signal type data.
15 A reflection measurement signal 101 is transmitted in
line No. 10 and source data 102 are transmitted in line
No. 16. Line No. 17 is a source test line and line Nos.
18 and 19 are section test lines 104. Line No. 22 serves
for section noise measurement 105 and the lines marked
20 with FT can transmit television text.
The useful information data of the PALplus signal type
data 106 are structured in the form of a plurality of
data packets. Initial incoming information data and start
information data precede the first data packet. The
25 initial incoming information data serve for the recove:y,
in the correct phase, of the data clock of the usgful
information data in the receiver. Eight sinusoidal
oscillations are considered, for example, as initial
incoming information data of conventional data signals,
30 only three of which sinusoidal oscillations are illus-
trated in Figure 3. The sinusoidal oscillations synchron-
ize, in particular, a PLL circuit (Phase Locked Loop) in
the 16:9 receiver. A more detailed description of the
initial incoming information data of the PALplus signal
35 type data according to the invention will be given later.
The start information data serve for the
addressing of the useful information data and for the
selective detection of the beginning of the useful
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useful information data in the correct phase.

The useful information data are biphase-coded,
for example, which affords the advantage of a simple
code-inherent error protection. Furthermore, the signal

10 is free from DC voltage, which is favourable for magnetic

' recording. In order to increase the error protection, the

useful information data can be ‘transmitted with increased

redundancy, for example in such a way that the non-

inverted signal waveform and the inverted signal waveform

15 of each data packet are transmitted sequentially, as will
be explained with reference to Figure 5. |

Figure 2 shows the diagrammatic structure of the
signal limiter stage of a receiver for the PALplus signal
type data. At its analog input, the limiter 23 receives

20 a video signal 201, which receives PALplus signal type
data signals in the time intervals provided therefor. The
arriving video signal is compared in the limiter 23 with
a reference voltage Uref, which is present at a second
input of the limiter 23. From the picture signal com-

25 ponent of the arriving video signal, the limiter gener-
ates a "digital" random signal, which is suppressed
during fhe following evaluation. Only the data signal
component in the arriving video signal, which data signal
'cbmponent_i processed by the limiter 23, is of interest

30 for the evaluation. If the amplitude of the data signal
contained in the video signal is greater than the refer-
ence voltage Uref, then the output voltage of the digital
signal output 202 corresponds to the logic staﬁe "high".
On the other hand, if the amplitude of the data signal is

35 smaller than the reference voltage Uref, then the output
voltage of the digital signal output 202 corresponds to
the logic state "low". Since error-free limiting of the
data signal depends exélusively on the reference voltage
Uref, careful rating 6:E the appropriate assemblies is
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particularly important. For this purpose, the video

signal is likewise fed to a first peak voltmeter 21,
which supplies the maximum signal amplitude Umax of the
video signal 201 at its output with a time delay. A
second peak voltmeter 22, to which the video signal 201
is likewise fed, operates in a similar manner. The
minimum signal amplitude Umin of the video signal 201 is
present at the output of the second peak voltmeter 22
with a corresponding time delay. The best possible
limiting of the daté signal contained in the video signal
exists when the reference voltage Uref is 50% of the sum
of the maximum and minimum amplitudes of the video
signal. The reference \'roltage Uref is generated by a
generator 24, to whose inputs the maximum signal ampli-
tude Umax and the minimum signal a.mplitude Umin are fed...
The reference voltage Uref is provided at the output of
the generator 24 and it has a level of (Umax + Umin) /2
for a data signal in the steady-state condition.

Every time the amplitude of the wvideo signal 201
changes, transient processes take place in the peak

voltmeters 21 and 22, which transient processes are

~illustrated in Figure 3 and Figure 4 for data signals

having different initial incoming information data.
.Figur_'e 3 shows the profile of the initial

incoming information data which are usually used in data

signals. The voltage profile of the maximum signal
amplitude Umax is illustrated in curve A, while curve B
illustrates the profile of the minimum signal amplitude
Umin. Curve C shows the profile of the reference voltage
which is obtained from the maximum and minimum signal
voltages. It is evident that an optimum reference voltage
is not available until after the time interval T1. Since
the reference voltage determines the cut-off threshold of
the limiter 23, it is not possible, in the event of
signal type data signals subject to interference, to
attain error-free conversion into digital signals during
the interval Ti. In contrast to this, ixi Figure 4, the
initial incoming information data are preceded .by a pulse
which has a duration T2, whose level co:responds to the




2 Becauseall the additional signal information referred to (PALplus
additironal information) is correlated exactly with the picture content
pertaini ng topbt/os6THaL0Ra2vBansferred Bs-rigidly coupled to the picture
signal. However, with the current PAL Standard there are no free lines in
the vertical hhadmumg ampirivade dmaxaldfe the tdasa FamdewdmpEe, widtEer many -

| i No. 16 ' i i \ ' t bt |
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ot her Eurogpean”countri_es, other .occupati on purposes are used., Lines _Nos. 1
to 10 canfiot VPERISe Txefipidd ahF tFepghed| gffer a significantly

shorter time interval T2. In this way, the limiter 23 of
the data receiver already operates in an optimum manner
right at the beginning of the transmission of the actual '
initial incoming information data.

10 "Figure 5 shows a simple arrangement for
identifying transmission errors during the evaluation of
serial data signals whose data packets are transmitted,
in the manner mentioned above, in each case in the form
of the non-inverted signal waveform and the inverted

15 signal waveform. The arrangement shown contains a delay
circuit 51, whose signal delay T correspoﬁds to the time
interval which is required to transmit a data packet. A
non-inverted signal and an inverted signal of a data
packet 501 are in each case present at the same time and

20 in the correct phase at the inputs of an adding stage 52
downstream of the delay circuit 51. During the time
interval for the transmission of associated data packets,
it is consequently possible to carry out simple error
checking in each case during the second half of the

25 transmission period, since no signal appears at the
output 502 of the adding stage 52 during this period in
the event of error-free data signals being transmitted.
If additional erroxr protection measﬁres, for example
biphase coding, are also implemented in the data packets,

30 approp:iate correction mechanisms can be employed in the
evént of error signals appearing at the output 502 of the
adding stage 52.

The signal type identifier must satisfy a number
of criteria in order to ensure compatibility with

35 conventional receivers. There must be no adverse effect
on the synchronization, the colour demodulation or the
clamping of conventional receivers. These boundary

conditions are satisfied if the identification signal is

embodied as a digital data signal with coding which is
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node si gnals, bearing in mnd the synchronisation char acteristics of ol der

t el eyi si on receivers. To advantage, it is proposed that a 16:9 receiver
for letterbo Jjgar eceiver) ghould be able to distinguish
bet ween the f Xnﬂ'gg\ng%f ﬁEAbB{LEgPe tel evi S|8(S)n si gnal nodes: a) St andar d
signals; b) grbgt k%ﬂ% %@”@Eit&?&h%ﬂlu%dd'éd@”ﬁf thedatPlate is
I nformation; ¢) Letterbox signal's with additional signal node
i nformation; H§se thawy é"é‘%l%h?“?rﬁﬁ*’FﬁFﬂ-Pﬁcérmqu (EeFepEpmPle

1 Mbit/s.

On account of the narrow-band nature of the colour PLL of
5 conventional receivers, the colour demodulation and
reproduction are not adversely affected in this case.

If a standard PAL signal with letterbox strips is .
received. by a 16:9 receiver, the signal type identifier
permits the actuation of a format changeover, which

10 results in a full-format display without letterbox
strips. |
A differentiation of letterbox signals having additional
information items is advantageous since, depending on the
source (film or camera), different processing algorithms

15 are envisaged for the chrominance in future 16:9
receivers (PALplus). These processing types can then be
addressed directly via the signal type identifier.

Cinema films transmitted by television systems
can have different source picture formats. The letterbox

20 strips accordingly have different widths. It is now
likewise possible to include different letterbox formats
in the signal type identifier and to transmit an identi-
fier signal as a format helper. In the event of the
transmission of standard PAL signals with letterbox

25 according to b), this format helper then results in a
full-format display on the 16:9 receiver by means of a
corresponding change in the vertical deflection amplitude
or corresponding digital processing.

For recording letterbox PAL signals of type d) or

30 e) on S-VHS or Hi8 recorders according to PCT/EP91/00676
and DE 41 11 979, it is expedient to use an additional
signal type identifier to indicate that a previously
recorded letterbox PAL signal is being passed to the 16:9
receiver for display. This signal type identifier can

35 advantageously be keyed into the composite colour video
signal following reproduction by the tape. It is thereby
indicated to the receiver that the partial decoding,
carried out for the recording, of the letterbox PAL
signals having additional informatiomn according to
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e) Source signal fromfilmscanning (progressive' original); f)

Static or’ dynam ¢ picture content In order for this decision to be taken
W th reliabi|lD$y/058TBHac0282980 be abl-e % o sel ect the decoding and i
reproduction accordingly, it is of advantage if, on the transmtter side, a
correspondi ngPCTARPPL/0P6TE andnBHi 41ell YWPshasgaireadiebedencarréedshoul d
be uniforn1th£€thout Europe. To advantage, such a signal node identifier
can be transmtted in a conpatibl e manner. at places in the FBAS signal
whi ch can be used equTheysedntionsraggerding sp the éPXﬁE&FBniﬁ°€aghecase.

transmission of identifier signals are equ_ally applicable
5 in NTSC and SECAM systems.
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Further agdvantageous enbodi ments of the process according to the—+nvention
can be derived fromthe Sub-Clains 2 to 8. Draw n ' t he
invention ar eD@3gO55MeHac® 229 basi s of- tUde -dr awi -ng?‘s“ ﬂ 'ml““i“ Low
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Patent Claims

1. Method for the compatible transmission of an

additional information item (16) [sic] in 1lines of a

television signal which do not belong to the vertical

5 flyback, the additional information item being evaluated
in improved receivers, characterized in that a data
packet containing initial incoming information data,
start information data and useful information data is
transmitted as additional information item . in that half
10 of the first or last active picture line of television
pictures which is free from picture signals, at the
receiving end the initial incoming information data
serving for the recovery, in the correct phase, of the
data clock of the useful information data and the start
15 information data serving for the addressing of the useful
information data and for the selective detection of the
beginning of the useful information data, and the addi-
tional information item indicating at least two of the
following television signal. types:
20 - - standard signal (no letterbox, no additional picture
information items); '

- letterbox signal not having any additional picture
information items;

- letterbox signal from a £ilm source . having

25 additional picture information items;

- letterbox signal from a camera source hafing
additional picture information items, in particular
with a differentiation between field or frame pic-
ture contents which are regarded as static and as

30 ' moving.- '

2. Method according to Claim 1, characterized in

that the initial incoming information data are preceded

by a pulse whose amplitude corresponds to the maximum

level (Umax) of the data and whose width encompasses a

35 multiple of the clock period of the data.

3. Method according to Claim 1 or 2, characterized

in that the useful information data are transmitted in

such a way that the non-inverted signal waveform and the
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inverted sign&i waveform of each data packet (501) are
transmitted sequentially, and in that the associated non-
inverted signai'waveform is added (52) to each inverted
signal waveform at the receiving end in order to deter-
mine transmission errors, a resultant signal sum that is
not equal to zero indicating a transmission error.

4, Method according to one or more of Claims 1 to 3,
characterized in that the coding which is selected for
the additional information item is one which is free from
a DC voltage value and has a data rate which is less than
that of the colour subcarrier frequency.

. 5. Method according to one or more of Claims 1 to 4,

characterized in that the additional information item

indicates different letterbox formats.

6. Method according to one or more of Claims 1 to 5,
characterized in that, during the reproductién of letter-

box television signals stored on picture recording

devices, an additional information item is keyed into the

television signal and is such that it indicates that the

letterbox additional information items have already been

partially decoded during storage of the television

signals.

R
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Fig. 1 . a di agram for the signal occupation in the vertical blanking

interval's'of a PAL colour -television signal; Fig. 2 abl ock circuit
di agram of a doaral sini-Malignd 29t3age of a 36 Q recei ver for the additional
digital signal node information according to the invention; Fig. 3 a

section from nbgteaewpation of a television line free of picture content,
with a conventional data signal;

For the compatible introduction of a 16:9
letterbox format in existing 4:3 television standards,
the picture information of the 16:9 recording is

5 displayed with black strips at the top and bottom edges
of the picture. For full-format display on a 16:9
receiver, additional informatibn items are transmitted in
the black strips of the compatible 4:3 transmission,
which additional information items permit an improved

10 picture quality. In order that a 16:9 receiver can decode
the television signals in the correct manner, a corres-

. ponding signal type identifier is required.
In order to avoid changing or impairing the previous
occupancy of the vertical blanking interval, a signal .
15 typé additional information item is transmitted in that
half of the first or last active picture line of the
television signal which is free from picture signals.

Figure 4

/
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Fig. 4 ... asection fromthe occupation of a television half-line free of
pi ctute BSﬁt/é)ﬂSTvmth a data signal forned acecordi ng to the invention; Fig.

5 a block circuit diagramof a switching detail- on the recei ver side,
for error recognition within the additional di-gital-si'ghal "node infornation
received, and transmtted according to the invention. Figures 3 and 5

with the follow ng description serve only 4/@ provide a better understanding
of the invention, but u_o/l t hout reproducing the invention as such.
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Enbodl nmens s The di agram according to Fig. 1 shows the current signal

al | ocation of the vertical blanking gap of the first frame of a PAL col our
tel ewsl]o@r],sosgrw in Germany, in which situation the nunbers of the

tel evision lines.concerned are entered along the abscissae:of. the di agram
It follows fromthis that the first half of Iine No. 23 is:assigned for
all ocation to the PALphus signal node data"fn life No. 10, a reflection
measurenent signal 101 is transmtted, g n line No. 16 source data 102
is transmtted. Line No. 17 is a source t élllne, and lines Nos. 18 and 19
are section test |lines 104. : :

This Sheet Has B Replaced

o I i Illl III IIII




Line No. 22 is used for sectional—noise measurenent [1Qfn) @ SHEDE
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Method for the transmission of a digital additional
information item in a line of a television signal

The invention relates to a method for the
compatible transmission of a digital additional

information item in a line of a television signal.

P;ior art

For the compatible transmiszsion of a colour
television signal in the wide-screen format 16:9 with a
conventional number of lines and field frequency (future
PALplus standard), it is known to use interpolation to
obtain three lines in each case from four successive
lines, which three lines are reproduced in conventional
television receivers with the picture format 4:3 as a so- -
called letterbox signal. '

Invention

' The invention is based on the object of
specifying an option for the transmission of signal type
additional information items, without changing or
impairing the previous occupancy of the vertical blanking
interval. This object is achieved by means of the method
specified in Claim 1.

In order that a wide-screen receiver can
regenerate the original colour television signal from the
received letterbox signal, it is necessary to transmit
for the said receiver digital addiﬁibnal information
items in the letterbox strips, which adéitional informa-
tion items refer to the original picture content. Since
both conventional signals and letterbox signals are
transmitted at least in a transition period on existing
television channels, each signal type must be able to be
identified by a suitable identifier. Further identifiers
relate to the origin of the source signal (video camera
or film scanner) and to evidence concerning the presence
of movements in the picture. content. Corresponding
identification signals (status bits) must be transmitted

as signal type additional information items. l
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Since all of the said signal type additional information
items (PALplus additional information items) are
correlated exactly with the associated picture content,
they must be transmitted in a manner rigidly coupled with
the picture signal. However, there are no free 1lines
available for this ':i.n the vertical blanking interval in
the present PAL standard. For example, in Germany line
No. 16 (data line) is occupied by VPS signals and other
control signals spécific to broadcasting. Line Nos. 17,
18 and 19 are occupied by test signals. Teletext is
trénsmitﬁed in line Nos. 11 to 15 and Nos. 20 to 21. Line
No. 22 is reserved for signal-to-noise ratio
measurements. Different allocations are used in other
European countries. Out of consideration for the
synchronization properties of older television receivers, .
line Nos. 1 to 10 cannot (yet) be occupied by additional
signals.

A 16:9 receiver for letterbox signals (PALplus
receiver) should advantageocusly be able to distinguish
between the following compatible television signal types:
a) standard signals;

b) letterbox 'signals not having any additional
information items;

c) letterbox signals bhaving additional information
items;

d) source signal of interlaced scanning (camera);

e) source signal of £ilm scanning ("progressive" ori-
ginal);

£) static or dynamic picture content.

In order to be able to make this decision
reliably and select decoding and reproduction
accordingly, it is advantageous if a corresponding
identifier is transmitted at the transmitter end. This
signal type identifier should be standard throughout
Europe. Such a signal type identifier can advantageocusly
be transmitted in a compatible manner at locations in the
composite colour video signal which are used equally
irrespective of the respective standard.




signals, for_exanple, eight sinus waves come into consi dgratief—et—which
.only three waves are shown in Fig. 3. The sinus waves sy CﬂEMCﬁMENFF SHEET

particular a phis B ¢4 oop) circuit in the 16: 9|r grerver—~—Betail e
consi deration vviJ E er of the run-in informatipnfol & hasp. up
si gnal node dat t he invention. The start}ipformation datp
serves to provide the addressing of thelzuseful informtipn dara—as—wel a

the sel ective acquisition of the begi nning of the useful{information data
in the receiver. TheIzep®inciple, the purpose of the metho

to the invention is to transmit a signal type additional

information item in a compatible manner in lines of a
television signal; in the said method agcording to the
invention, this signal type additional information item
is formed by a data packet having initial incoming
information data, start information data and useful
information data, at the receiving end the initial
incoming information data serving for the recovery, in
the correct phase, of the data clock of the useful
information data and the start information data serving
for the addressing of the useful information data and for
the selective detection of the beginning of the useful
information data, and the data packet is transmitted in
that half of the first or last active picture line of the
television signal which is free from picture signals, - the
line half which is occupied by data being selected in
improved 16:8 receivers and the eignal type additiomal
information item which is contained in the said line half
being evaluated.

| Advantageous developments of the method according
to the invention emerge from the associated dependent
claims.

Drawings
Exemplary embodiments of the invention are
described with reference to the drawings, in which:

Figure 1 shows a diagram of the signal occupancy in the
vertical blanking interval of a PAL colour
televigion signal;

Figure 2 shows a block diagram of a signal limiter stage
of a 16:9 receiver for the digital sigmal type
additional information items transmitted
according to the invention; -

Figure 3 shows a detail of the occupancy of a picture-
content-£free television line having a
conventional data signal;

Figure 4 shows a detail of the occupancy of a picturé-
content-free television half-line having a aata
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fromeach data package the receiver end for error detection within the
received digital signal type additional infor-
mation item transmitted according to the inven-

tion.

Exemplary embodiments
The diagraﬁ according to Figure 1 illustrates the

'present signal occupancy of the vertical blanking inter-
val of the first field of a PAL colour television signal
in Germany, the numbers of the relevant television lines
being plotted along the abscissa of the diagram. As is
evident from this, the first half of line No. 23 is
provided for occupancy by-the PALplus signal type data.
A reflection measurement signal 101 is transmitted in
line No. 10 and source data 102 are transmitted in line
No. 16. Line No. 17 is a source test line and line Nos.
18 and 19 are section test lines 104. Line No. 22 serves
for section noise measurement 105 and the lines marked
with FT can transmit television text.
The useful information data of the PALplus signal type
data 106 are structured in the form of a plurality of
data packets. Initial incoming information data and start
information data precede the first data packet. The
initial incoming information data serve for the recovery,
in the correct phase, of the data clock of the useful
information data in the receiver. Eight sinusoidal
oscillations are considered, for example, as initial
incoming information data of conventional data signals,
only three of which sinusoidal oscillations are illus-
trated in Figure 3. The sinusocidal oscillations synchron-
ize, in particular, a PLL circuit (Phase Locked Loop) in.
the 16:9 receiver. A more detailed description of the
initial incoming information data of the PALplus signal
type data according to the invention will be given later.
The start information data serve for the
addressing of the useful information data and for the
selective detection of the beginning of the useful
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detects the appearance of a defined identifier, which is
represented by the start information data. As soon as the.
receiver ascertains the sought-after identifier in the
received signal, it can take up and process the following
useful information data in the correct phase.

The useful information data are biphase-coded,
for example, which affords the advantage of a simple
code-inherent error protection. Furthermore, the signal
is free from DC voltage, which is favourable for magnetic
reéording. In order to increase the error protection, the
useful information data can be transmitted with increased
redundancy, for example in such a way that the non-
inverted signal waveform and the inverted signal waveform
of each data packet are transmitted seéuentially, as will
be explained with reference to Figure 5. '

Figure 2 shows the diagrammatic structure of the
signal limiter stage of a receiver for the PALplus signal
type data. At its analog input, the limiter 23 receives

- a wvideo signal 201, which receives PALplus signal type
data signals in the time intervals provided therefor. The
arriving video signéi is compared in the limiter 23 with
a reference voltage Uref, which is present at a second
input of the limiter 23. From the picture signal com-
ponent of the arriving video signal, the limiter gener-
ates a "digital" random signal, which is suppressed
during the following evaluation. Only the data signal
compoﬁent in the arriving video signal, which data signal
component is processed by the limiter 23, is of interest
for the evaluation. If the amplitude of the data signal
contained in the video signal is greater than the refer-
ence voltage Uref, then the output voltage of the digital
signal output 202 corresponds to the logic state "high".
On the other hand, 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". Since error-free limiting of the
data signal depends exclusively on the reference voltage
Uref, careful rating of the appropriate assemblies is
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video signal 201 at its output with a time delay. A
second peak voltmeter 22, to which the wvideo signal 201
is likewise fed, operates in a similar manner. The
minimum signal amplitude Umin of the wvidec signal 201 is

. present at the output of the second peak voltmeter 22

with a correspond:.ng time delay. The best possible
limiting of the data signal contained in the video signal
exists when the reference voltage Uref is 50% of the sum
of the maximum and minimum amplitudes of the video
signal. The reference voltage Uref is generated by a
generator 24, to whose inputs the maximum signal ampli-
tude Umax and the minimum signal amplitude Umin are fed. .
The reference i‘olta’.ge Uref is provided at the output of
the generator 24 and it'has a level of (Umax + Umin)/2
for a data signal in the steady-state condition.

Every time the amplitude of the video signal 201
changes, transient procesées take place in the peak
voltmeters 21 and 22, which transient processes are
illustrated in Figure 3 and Figure 4 for data signals
having different initial incoming information data.

' Figure 3 sghows the profile of the initial
incoming information data which are usually used in data
signals. The voltage profile of the maximum signal
amplitude Umax is illustrated in curve A, while curve B
illustrates the profile of the minimum signal amplitude
Umin. Curve C shows the profile of the reference voltage
which is obtained .from the maximum and minimum signal
voltages. It is evident that an optimum reference voltage
is not available until after the time interval Tl. Since
the reference voltage determines the cut-off threshold of
the limiter 23, it is not possible, in the event of
signal type data signals subject to interference, to
attain error-free conversion into digital signals during
the interval Tl. In contrast to this, in Figure 4, the
initial incoming information data are preceded by a pulse

which has a duration T2, whose level corresponds to the
o — ...
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maximum amplitude Umax of the data and whose width

encompasses a multiple of the clock period of the data.

The function of the first peak voltmeter 21 is influenced _
by this pulse in such a way that the optimum reference

voltage Uref is already reached after a significantly

shorter time interval T2. In this way, the limiter 23 of

the data receiver already operates in an optimum mannexr

right at the beginning of the transmission of the actual

initial incoming ix;formation data. '

Figure 5 shows a simple arrangement for
idéntifying transmission errors during the evaluation of
serial data signals whose data packets are transmitted,
in the manner mentioned above, in each case in the form
of the non-inverted signal waveform and the inverted
signal waveform. The arrangement shown contains a delay
circuit 51, whose signal delay T corresponds to the time
interval which is required to transmit a data packet. A
non-inverted signal and an inverted signal of a data
packet 501 are in each case present at the same time and
in the correct phase at the inputs of an adding stage 52
downstream of the delay circuit 51. During the time
interval for the transmission of associated data packets,
it is consequently possible to carry out simple error
checking in each case during the second half of the
transmission period, since no signal appears at the
output 502 of the adding stage 52 during this period in
the event of error-free data signals being transmitted.
If additional error protection measures, for example
biphase coding, are also implemented in the data packets,
appropriate correction meéhanisms can be employed in the
event of error signals appearing at the output 502 of the
adding stage 52.

The signal type identifier must satisfy a number
of criteria in order to ensure compatibility with
conventional receivers. There must be no adverse effect
on the synchronization, the colour demodulation or the
¢lamping of conventional receivers. These boundary
conditions are satisfied if the identification signal is
embodied as a digital data signal with coding which is
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data less than the colour subcarrier frequency, for example
1 Mbit/s. | '

On account of the narrow-band nature of the colour PLL of
conventional receiver_s, the colour demodulation and
reproduction are not adversely affected in this case.

If a standard PAL signal with letterbox strips is
received by a 16:9 receiver, the signal type identifier
permits the actua.i.:ion of a format changeover, which
results in a full-format display without letterbox
stiips.

A differentiation of letterbox signals having additionmal

information items is advantageous since, depending on the

source (film or camera), different processing algorithms

are envisaged £for the chrominance in future 16:9 .
receivers (PALplus). These processing types can then be

addressed directly via the signal type identifier.

Cinema films transmitted by television systems
can have different source picture formats. The letterbox
strips accordingly have different widths. It is now
likewise possible to include different letterbox formats
in the signal type identifier and to transmit an identi-~
fier signal as a format helper. In the event of the
transmission of standard PAL signals with letterbox
according to b), this format helper then results in a
full-format display on the 16:9 receiver by means of a
corresponding change in the vertical deflection amplitude
or corresponding digital processing.

For recording letterbox PAL signals of type d) or
e) on S-VHS or Hi8 recorders according to PCT/EP91/00676
and DE 41 11 979, it is expedient to use an additional
signal type identifier to indicate that a previdusl_y
recorded letterbox PAL signal is being passed to the 16:9
receiver for display. This signal type identifier can
advantageously be keyed into the composite colour video
signal following reproduction by the tape. It is thereby
indicated to the receiver that the partial decoding,
carried out for the recording, of the letterbox PAL
signals having additional information according to

THIS SHEET HAS l3EEN
REPLACED




signal cont ai ned—in—the—video—signat is then provi ded whe BEBLAWF\HnGHEET

vol tage Uref is at 0 % of the nmaxi mum and mjni
as ﬁ JC
y ;a{!gmw?yg?r
i gnal anplitude

of the video signal voltage Uref is create

24, with the maxinmu r“l]' lﬂ ude Urmax and the m ninmu

Unin bei ng conduct ed At the output of the ¢generator 2z —t1
reference voltage Uref 15 pr_e_pared, the d evel of which isjat (Urax +
Urin)/2 with a data signal 1n the transient state. In thé event or any
change in the PORHERS o1& M0 BE043i dhaP720has taluendynbeencnasrieke pl ace

in out.

The solutions according to the invention for the
transmission of identifier signals are equally applicable
in NTSC and SECAM systems.
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Because t he

1. Method for the compatible transmission of an

additional information item (16) [sicl in lines of a

television signal which do not belong to the vertical

flyback, the additional information item being evaluated
in improved receivers, characterized in that a data
packet containing initial incoming information data,
start information data and useful information data is
transmitted as additional information item in that half
of the first or last active picture line of television
pictures which is free from picture signals, at the
receiving end the initial incoming information data
sexrving for the recovery, in the correct phase, of the
data clock of the useful information data and the start
e information data serving for the addréssing of the useful

.information data and for the selective detection of the

beginning of the useful information data, and the addi-

tional information item indicating at least two of the
following television signal types:

- standard signal (no letterbox, no additional picture
information items); .

- letterbox signal not having any additional picture
information items; _

- letterbox signal from a film source having
additional picture information items; ' _

- letterbox signal from a camera source having
additional picture information items, in particular
with a differentiation between field or frame pic-
ture contents which are regarded as static and as
moving.

2. Method according to Claim 1, characterized in

that the initial incoming information data are preceded

by a pulse whose amplitude corresponds to the maximum

level (Umax) of the data and whose width encompasses a

multiple of the clock period of the data.

3. Method according to Claim 1 or 2, characterized

in that the useful information data are transmitted in

such a way that the non-inverted signal waveform and the
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run-in signal waveform at the receiving end in order to deter-

mine transmission errors, a resultant signal sum that is
not equal to zero indicating a transmission error.

4,
characterized in that the coding which is selected for
the additional information item is one which is free from

Method according to one or more of Claims 1 to 3,

a DC voltage value and has a data rate which is less than
that of the colour subcarrier frequency.

5. Method according to one or more of Claims 1 to 4,
characterized in that the additional information item
indicates different letterbox formats.

6.
characterized in that, dufing the reproductién of letter-

Method according to one or more of Claims 1 to 5;

box television signals stored on picture recording
devices, an additional information item is keyed into the
television signal and is such that it indicates that the
letterbox additional information items have already been
partially decoded during

signals.

stofage of the television
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Method For The Transmission of a Digital Additional Information
Item in a Line of a Television Signal .

Abstract

For the compatible introduction of a 16:9
letterbox format in existing 4:3 television standards,
the picture information of the 16:9 recording is
displayed with black strips at the top and bottom edges
of the picture. For full-format dispiay on a 16:9
receiver, additional information items are transmitted in
the black strips of the compatible 4:3 transmission,
which additional information items permit an dimproved
picture quali'ty. In order that a 16:9 receiver can decode
the television signals in the correct manner, a corres-
ponding signal type identifier is required. '
In order to avoid changing or impairing the previous
occupancy of the wvertical blanking interval, a signal .
type additional information item is transmitted in that
half of the first or last active picture line of the
television signal which is free from picture signals.

Figure 4
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of a data package. At the inputs of a adding stage 52, arranged downstream
of the delay circuit 51, there are inposed, in each case sinultaneously and
i n-phase, a non-inverted and an inverted signal of a datfapackage~Luring
the duration of the transm ssion of data packages which bBEkkﬂﬂEWﬁmﬁtSQEETc
sinmple error check can therefore be carried out in eachjc
half of the transm ssion tine frane, since, during thisjti r ,

signal occurs at the output 502 of the adding stage 52 m?é PR 19@-?

Fig. 3 —
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METHOD OF TRANSMITTING A DIGITAL ADDITIONAL INFORMATION IN
A LINE OF A TELEVISFON SIGNAL

The invention relates toa process for the compatlble transmission of additional digital s1gnal mode
- information of a line of a television signal. . ' '

Staie of the art

With regard to the compatible transmission .o'fa colour television signal in 16:9 wide-picture format
with conventional line mummbers and half-picture or frame frequency (future PAL plus 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

Invention

The mvennon is'basedontheobjecﬁve ofprovidingﬂlepossibilityoftransmitﬁngaddiﬁonal signal
mode information without changing or impeding the prior occupation of the ven'tlcal bla.nkmg
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 pictilre 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. Correspond.mg identifier signals (status b1ts) must be
u'ansfen'ed as additional s1gnal mode mformatlon
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neasures bei ng |nplenented in the data packages such as a bi-phase coding,
the appropriate corrective neasures 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 [etterbox strips is received by a 16:9 receiver, ‘the signal.
node identifier allows for the actuation of a format ﬁiﬂﬂﬁ%ﬁ:—ﬁ" £NT SHEEGUI t,

whi ch brings about a fornat- filing ree;esentatlon W et t er box

strips.

Because all the additional signal information referred to (PALplus addmona.l mformatlon) is
correlated exactly with the picture content pertaining to it, it must be transferred as rigidly coupled
to the picture signal. Howevér, 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 and Nos. 20 to 21. Line
No. 22 is reserved for signai-tomoise ratio measurements. In othér European countries, other
occupation purposes are used. Lines Nos. 1 to 10 cannot (yet) be 'occupied by additional signal
mode signals, beén‘ng in mind the synchronisation characteristics of older television receivers.

To advantage, it is proposed that a 16:9 receiver for letterbox signé.ls (PALplus receiver) should
be able to distinguish between the following compatible television signal modes:

a)  Standard signals; N

b)  Letterbox signals without additional signal mode information;

c) Letterbox signals with additional signal mode information;

d) Source signal from interlace scarming (camera);

e) Source signal from film scanning (‘progressive' original);

) 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 accordmg 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:
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Fig.1 a diagram for the signal oc_éupation in the vertical blanking intervals of a PAL
 colour televmon 51gnal |

Fig. 2 - ablock circuit dxagmm of a signal limiting stage ofa 16 9 receiver for the addmonal

digital s1gnal mode information accordmg 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 6f 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 PALplus 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 test line, 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
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8 - PATENT CLAIMS 1. Process for the conpatible transfer of
signal node supplementary information (106) in lines of a televi sion signal
not pertaining to vertical return action, in which context the signal node

suppl enentary information can be utili sed in i rrproved 1 Nmﬁ;EET
char acterl sed |n that, as the . &E&-’{m

.
signals, for example, eight sinus waves come into consideration, of which only' three waves are
shown in Fig.: 3. The sinus waves synchromse mn parucular a PLL (Phase Locked Loop) circuit in

the 16:9 receiver. Detailed consideration will be made later of the run-in mformatlon of the
PALplus signal mode dam accord.mg to the invention.

The start infdnna‘x_ion data serves to provide the addressing of the useful information data, as well
as the selective acquisition of the begmmng 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-phasé 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 a way that from each data package
the non-inverted and inverted signal form is- transmrttedmsequence 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 Ur_ef, then the output voltage of the digital signal output 202 corresf:onds to
- thelogic state "low". Because the error-free limitation of the data signal depends ex.clusively on
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si gnal node suppl enentary i nformation, a data package is transferred in the
Hal f of the first or last active picture |ine 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 recepti gqppiSAGEMENTISHEET
run-in information data serves for the phase-correct recovery of the data
pul se of the useful infornmation data and the start information for the -
addressing of the useful information, &s well as serving for the active
acquisition of the start of the useful information data, and that the

si gnal nodke wigrphesroitags Vréfn tazefih measurement rof dks earrespordings motiwles of partieularly

fol I owi ng {6lexh StOR, Hk:IR3'idTB L8541 is conducted to a first peak voltage meter 21, which delivers
| | the maximum signal amplitude Umax of the videq signal 201 at ifs outpuﬁ, withatime lag In A
second peak voltage meter 22 works in a similar way, to which the video signal 201 s likewise fed.
Imposed at the output of the second peak voltage meter 22, with an appropriate time lag, is the
mlmmum signal amplitude Umin of the video signal 201. The best poésibl_e 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 amplitade of the video signal. The reference voltage Uref
is created by a geﬁerator 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 + Unﬁin)/2 with a data signal in ihe
transient state.

In the event of any change in the amplitude of the video 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 of this pulse, the function of the
first peak voltage meter 21 is influenced in sﬁch 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 function in optimum fashion at the start of the transfer of the actual run-in
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- Standard signal, which is not a letterbox si gnal and does not contain

dny additional picture information; - "~ Letterbox signal without
addi tional picture information; - . Lett erbox signal fromfilmsource
W th additional picture |nformat|on - Letterbox signal from canera

source with additional picture i nformatlon In particular WtEy@N SHEET
differentiation between the picture content of the hal f gr W‘Eu
pictures considered as static and as |GDV| ng.

: mformatxon data.

Fig. 5 shows a simple arrangement for. identifying transmission enofs in the evaluation of serial
data signals, of which the data packages are transferred in the manmer previously described, in each
case in the non-inverted and inverted signal form. The arrangement shown comams a delay circuit -
51, the signal run time T of which corresponds to the period of time required for the transmission
ofa 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
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2. " Process according to Caiml, characterised in that the run-in
i‘'nfornmation data at the beginning contain a pul se, the anplitude of hich
corresponds to the maxi mum | evel of the data and the wi dth of which
enconpasses a multiple of the clock pulse period of the data.

| REPLACEMENT SHEET

7 : . o
duririg 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'appropriaxé :
corrective measures can be applied in the event of error signals occurring at the output 502 of the
adding stage 52. | '

Ifé. 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-
filling representation without letterbox strips.

REPLACEMENT SHEETl

08 0CT 1999




9 3 .. Process accbr.dl ng to Claims 1 or 2, character| sed in that the
useful information is transmtted in such a way that the non-inverted and
i nverted SI gnal formfrom each dat a package :

8 - N | * REPLACEMENT SHEET

PATENT CLAIMS

1. Process for the compatible transfer of signal mode supplementary information (106) in lines
of a television signal not pertaining to vertical retumn 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 plctm'e 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-informatio_n data serves for the phase-corréct'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 adchuonal picture
information;

- Letterbox signal without additional plcture 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.

L
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S transferred sequentrally, and that, on the reception side, in order to

det.erm ne

any transm ssion errors, the pertaining non-inverted signal form

(52) is added to each inverted srgnal form in which situation a resultant
si gnal sum whi ch does not equal zero indicates a transm ssion error. 4.
Process according to one or nore of Claims 1 to 3, qEprACEMENBSHEEN t hat

t he useful
packages. .

information data is srtucturged in the formof sever al dat a

3. Process according to Claims 1 or 2, characterised in that the li_seﬁﬂ 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
e:foré, 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 accordihg to one or more of Claims 1 to 3, characterised in that the uéeful

information data is structured in the form of several data packages.

5. Process according to one or more of Claims 1 to 4, characterised in that the run-in

information data contains sinus oscillations.

6. Process according to one or more of Claims 1 to 5, characﬂensed 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. ' '

Tk c L ] S *
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5. Process accordlng to one or . hDre of aims 1 to 4, chaacterlsed I n

that the run-in information data contains sinus oscillations. . 6:

Process according to one or nore of Clains 1 to 5, characterised in that

the useful information data is transmtted with |ncrequA[;gmgNtu®mE}zT
Process according to one or nore: qfo Clalms 1 to 6,

‘t he usef ul

METHOD OF TRANSMITTING A DIGITAL ADDITIONAL INFORMATION
~IN A LINE UF A TELEVISION SIGNAL

Abgtract

For the compatible. introduction cf a 16:9
letterbox format in ex:.st:.ng 4:3 telev:.s:.cn standards,
the picture information of the 16:9 recaording is
displayed with black strips at the top and bottom edges

of the picture. For full-format display om a 16:9

receiver, additional information items are transmitted in
the black strips of the compatible 4:3 transmission,
which additiocnal information items permit an improved

~picture quality. In order that a 16:9 receiver can decode

the television signals in the correct manner, a corres-
ponding signal type identifier is required.
In orxder to aveid changing or impairing the previous

occupancy ¢f the vertical blanking interval, a sigmal .

type additional information item is transmitted in that
balf of the first or last active picture line of the
televigion signal which is free from picture sigmals.

Figure 4

characterised in that

7. -
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information data signal is free of direct voltage. 8. Process =
according to Caim?7, characterised in that the useful information data is.
bi phase- coded. o : -

-1 -
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