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The invention relates to a extended television signal comprising signalling bits

-

for conveying control information to control an extended decoder.

Such an extended television signal has been described in the German patent
5 application DE-A-41.12.712. This prior art document discloses a signalling bits signal
comprising run-in information data, start information data, and useful information data. The
run-in information data comprise eight sine oscillations for synchronising a phase-locked
’ loop. The start information data serve for addressing the useful information data and for
catching the start of the useful information data. As soon as the receiver determines the
10 presence of recognition data in the input signal, the receiver is able to process the useful
information data with the correct phase. No further details with regard to the start
information data are given. The useful information data are, for example, bi-phase coded.

The signal is DC-free to facilitate magnetic recording.

15 _
It is, inter alia, an object of the invention to provide an extended television

_‘ signal having signalling bits which are reliably decodable under severe circumstances. To this
end, one aspect of the invention provides an extended television signal as defined in claim 1.
A second aspect of the invention provides an extended television signal decoder as defined in
20 claim 11. A third aspect of the invention provides a method of decoding an extended
television signal as defined in claim 20. Advantageous embodiments of the invention are
defined in the subclaims.
The extended television signal in accordance with the invention comprises

signalling bits for conveying control information to control an extended decoder, wherein the

25 signalling bits comprise a start code and data bits, the start code’s main lobe of spectral

energy resides in the lower spectral area of a baseband television signal below 2 MHz and
preferably below 1.7 MHz, the start code is preferably (almost) DC-free, and the start code
has good aperiodic correlation properties and a predetermined minimum bit Hamming

distance (in number of bit coincidences) to the data bits when shifted tofvauds G051}
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facilitat eexpressini for laemoomlclatjpn, as explained on page 346 of R.E. Zlemer and W.H. Tranter,

Principles of Communications, systems, modulation, and noise, Houghton Mifflin Company,
Boston USA, 2nd edition 1976. In the context of this application, a code can be said to have
good aperiodic correlation properties when the autocorrelation of the code, normalized to a

10 global maximum of one at zero delay, shows a difference of at least one half between the
global maximum and any local maxima. It appeared to be sufficient if the predetermined a
minimum bit Hamming distance of the start code to the data bits is one, while a preferred
minimum bit Hamming distance of the start code to the data bits is three.

These and other aspects of the invention will be apparent from and elucidated

15 with reference to the embodiments described hereinafter.

In the drawings:
Fig. 1 shows a preferred power spectral density (PSD) of the signalling bits;
20 Fig. 2 shows the last part of the run-in, and the start code;
Fig. 3-5 show embodiments of a wide screen signalling bits decoder;
Fig. 6 shows a block diagram of start code detection; )
Fig. 7 shows a block diagram of a first data bit estimator embodiment;

Fig. 8 shows a block diagram of a second data bit estimator embodiment;

25 : Fig. 9 shows the position of the Wide Screen Signalling bits in line 23; Z
Fig. 10 shows an example of bi-phase-L modulation coding;
Fig. 11 shows a wide screen signalling bits transmission scheme table; and
Fig. 12 shows examples of letterbox signals with logos and subtitling.
3(

30
The Proposal for Wide Screen Signalling Bits (below), which forms an integral

part of the present disclosure, describes a proposal for standardization of transmitting

signalling information to a TV receiver. This signalling information contains the aspect ratio,

some enhanced services, subtitles, etc. The proposal is deve]op@ﬁﬁ%mnﬂ Al j
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tel evision si el ow
bits resides in the lower spectral area of baseband video, below 2 MHz and preferably below

1.7 MHz. This frequency constraint can be met by the requirement that at a 5 MHz sample
rate, at least three successive channel bits should each time be equal to each other. On the
other hand, it appeared that making a higher number of successive channel bits each time

10 equal to each other yields little improvement in detection reliability but, of course, restricts
the number of transferable bits.

. It is noted that this upper frequency limitation requirement differs substantially

from the characteristics of, for example, teletext and Video Program System (VPS) signals.
Both prior art signal spectra have frequencies up to 5 MHz, a main lobe of the VPS

15 spectrum being at about 2.5 MHz which is believed to be far too high for the signalling bits

start code.

The signalling bits include a start code and data bits, preferably preceded by a
run-in. The invention is based on the recognition that to meet the object of the invention,
20 i.e., to obtain very reliably decodable signalling bits, the start code should have the following
characteristics:
| 1. The start code’s main lobe of spectral energy should reside in the lower spectral area
of baseband video (which is also required for the data bits) below 2 MHz. Eg., this lower
spectral area is about 0 - 1.7 MHz. Further, the start code should preferably have a local
25 spectral minimum at DC. -
2. The start code should have good aperiodic correlation properties.
3. The start code should have some minimum distance (in number of bit coincidences)
when shifted over the data bits transmitted directly after the start code. This could be
implemented by coding the start code slightly different from the bi-phase modulation code of

30 the data bits (see the Proposal for Wide Screen Signalling bits below).

Items 1 (no high frequencies) and 2 (good autocorrelation [preperties)-a:

practice difficult to combine. A good compromise has been found, in whi
has a frequency peak at about 900 kHz and a main lobe ML of spectral energy in a

frequency area below 1.7 MHz, above which only about 6% of the signal energy is present,




pr ef &r abl yWOeI4RH678. 7 Mz, the start code is preferably (al nostHCTEE#PYSS
and the start code has good aperiodic correlation properties and a
predet ernined mini mum bit Hanming distanc® (in nunber of bit coincidences)

to the data bits when shifted towards or over the _data bits fallgw ng_ the
start codesee the power spectral density versus frequency graph of Fig. 1. As shown in Figyl,"the

‘WSS préferably havé a spectral minimum at about -1.7 MHz to reduce- gro'ug delay distortion3
and disadvantages caused by amplitude attenuations which may exceed 27 dB occurring at‘the
maximum frequency (2-2.5 MHz) which VHS video recorders allow to pass when a copy is
5 made of an already recorded original.

| The extended television signal as defined in claim 3 provides an enhanced
detection reliability. In case of an undisturbed signal, a minimum bit Hamming distance of
the start code to the run-in of one is sufficient, while a preferred minimum bit Hamming
distance of the start code to the run-in is six.

10
In Fig. 2, one example of the last part of the run-in RI as well as the start ‘

code SC is presented. In accordance with an embodiment of the present invention, the start

code is based on inverted Barker codes (see R.E. Ziemer and W.H. Tranter, Principles of

Communications, systems, modulation, and noise, Houghton Mifflin Company, Boston USA,
15 2nd edition 1976) of length 4 and 5, in order to meet the second characteristic.

As listed in Ziemer and Tranter, page 346, the following Barker sequences are

known:
B2: 10
B3: 11 O This Sheet Has Been Replaced 2
20 B4: 1101
1101 (T
B7: 1110010
Bl11: 11100010010 )
Bi13: 11 1110011011001 .
25 The inverted bit sequences (0 and | interchanged), the reversed bit sequences (the above 25
sequences when read from right to left), and the bit sequences which are both irverted and
reversed are also appropriate.
As an alternative to Barker codes, pseudo-noise codes and digital sequences
derived from Hadamard matrices (also mentioned in Ziemer and Tranter) can be used.
30 The inverted Barker code of length 4 is [0010] and of length 5 [00010]. The 30

embodiment shown is based on the recognition that the Barker code of length 4 (B4) is a
subset of the Barker code of length 5 (BS). (Similarly, the Barker sequence of lengths 2, 3
and 4 are subsets of the Barker sequences of lengths 3, 4 and inverted 7, respectively.) The

inverted Barker code has been convolved with a kind of bi-phase modulation code in order to 35
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35 meet the first characteristic, as shown below:
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The start code given in Fig. 2, is based on the inverted Barker length 4 code. If this start
code is extended by the last 6 bits of the run-in (see Fig. 2), then it can be extended to the
inverted Barker code of length 5. In order to meet the third characteristic, small changes are
introduced to the (kind of) bi-phase modulated inverted Barker sequences. The final result is

given by:

Barker 4 based: (0001 1110 0011 1100 0001 1111)
Barker 5 based: (00 0111 0001 1110 0011 1100 0001 1111}

The Barker 4 based start code gives an overall minimum bit Hamming distance 3, and a
minimum bit Hamming distance 6 to the run-in and the start code only. The Barker 5 based
start code gives an overall minimum bit Hamming distance 5, and a minimum bit Hamming
distance 8 to the run-in and start code only. By selecting nested Barker sequences in
accordance with the present embodiment of the invention, it becomes possible to provide
decoders which do not just use the start code, but which rely on the combination of the start
code and the tail of the run-in, and which thus are able to benefit from the increased bit
Hamming distances and increased detection reliability associated with the longer, Barker 5

sequence. -

In order to make sure that a phase locked loop (PLL) can obtain acquisition
from and lock to the run-in, the run-in should have at least 8 transients. The following run-in

resulted:

1 1111 0001 1100 0111 Q001 1100 0111 (binary)
1F1C 71C7
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context of this application, we concentrate on WSS.

The composite video baseband signal (CVBS) is fed into a (state of the art)
input clamp and sync separator circuit 1. The sync separator | slices the composite video to
give a separate video composite sync (VCS) for line timing and field timing. The clamped
CVBS is applied to a video analog to digital converter (ADC) 3 which outputs digital CVBS
(DCVBS) at a sample frequency of 13.5 MHz. The DCVRBS is applied to a digital video I
input processor (DIGVIP) 5. This DIGVIP 5 includes a state of the art adaptive clock
regenerator circuit which exists of a combination of an adaptive slicer, a digital phase lock
loop (DPLL) and sampler. The DPLL locks on the data input signal with a sample frequency
of 5 MHz (in the case of WSS in line 23!). The output of the DIGVIP 5 carries hard
decoded estimates of the 5 MHz grid data samples. This DIGVIP output has been realised by 13
two output lines: TTD and TTC. TTD carries a binary data stream with a clock frequency of
13.5 MHz. TTC is a data clock line with a clock frequency of 13.5 MHz. TTC determines
with a low to high transient that a corresponding TTD sample is a valid sample. Hence, in
the case of WSS almost every second sample of TTD is a valid sample.

The line timing circuit 7 and field timing circuit 9 generate timing windows 2
for wide screen signalling in line 23. The occurrence (123) of line 23 is signalled to the
DIGVIP S so that it can switch the DPLL's discrete time oscillator (DTO) to S MHz. A }
timing window is generated for the run-in and the head of the start-code of WSS. The gain of
thé PLL loop is lowered when this window is active in order to obtain f;st acquisition and
lock. A start-code timing window is generated to enable the start-code detection-process.
This start-code timing window should have a timing tolerance of at least 4+ 4 us. This
tolerance, which has been determined by practice, is absolutely necessary in the case that a

VCR signal is input. The explanation is that the VCR's head switch introduces a residual

timing error in line 23. This timing error is even worse when a tape exchange has occurred x
or when the VCR is replaying a copy tape with WSS. :
The output lines TTD and TTC of DIGVIP 5 are applied to a block start-code
detector 11. This block will be explained in detaii below. If the start-code detection circuit
11 detects a start-code then the timing of WSS is assumed to be estimated and a "WSS line

23 detected” signal WSS23 is produced. Since we have knowledge abouf thezelat

This Sheet Has Been Replaced




shows a wi &%ét@ﬁme%mmbdm ng bits transni ssi on scheme table; and
shows exarrp X signals with | ogos and sghieéd é0its
I Pr opgeak2863% W ﬂ mgaﬂmgml ling Bits (below), which fornms an
egral part of t | osur &, describes a proposal for
gandar di zation of transmtting signalling information to a TV receiver.
s signall i | datx ' “f t E%%P%amshawé%aﬁﬂeesmﬁﬁéldy thé @iFEng BRARCAES

e o

B Vi cegf theuddfd e proposal is devel oped for broadcast| n

: prop g

3 The WSS data -estimation. process is.now activated. How this’ esnmanon‘ns done will -be
© daia.

explained in detail below. The output of the WSS data estimator 13 will be 14 data bits and

14 corresponding violation flags. When a violation flag is set, it means that the

corresponding data bit might be unreliable. Fig. 11 shows under the headings "group 1" to

W

wgroup 4" one example for the significance which can be assigned to the 14 data bits 0
o

through 13.

The 14 data bits and 14 violation flags are stored into a buffer 15 and can be
10 ~ addressed by the outer world, a TV-set, via [IC communication. Now, within the TV-set, the

WSS data can be evaluated and further processed. The violation flags are used as a means to

¢

gain knowledge about the reliability of the input WSS signal in order to determine a strategy

for further processing.

15 In Figs. 4, 5, alternative WSS-decoder circuits are presented. The main
difference is the inclusion of a decoder low-pass input filter 17. In Fig. 4, it is a digital filter
between the ADC 3 and the DIGVIP S, and in Fig. 5 it is an analog filter between the input
clamp and sync separation circuit 1 and the ADC 3. In both cases, a switch controlled by the
line 23 signal 123 applies the output of the LPF 17 or its input to the circuit (DIGVIP S in

20 Fig. 4, ADC 3 in Fig. 5) which follows the LPF 17. The digital filter (Fig. 4) has preferably
a[l221)or[234432]impulse response at 13.5 MHz sample frequency because of a
number of reasons:

An amplitude response which is a close copy of the frequency domain representation
of the elementary pulse which is used at the WSS-encoder. This use is understood to mean

25 that in the encoder, the Wide Screen Signalling bit stream is low-pass filtered by means of a
low-pass filter having an amplitude response corresponding to the frequency domain
representation of the elementary pulse. The used elementary pulse EP can be descnibed by
the formula EP = cos? (x/2 * /(200 ns) ) when -200ns < t < +200 ns, and EP =0
elsewhere.

30 A spectral null at or in the direct neighborhood of the color subcarrier. Explanation:
some VCR's average color information over two lines so that color subcarrier might leak
into line 23. Suppression of color subcarrier by a WSS-decoder input filter is therefore

wanted if VCR signals are going to be its input.
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each ot Her expjanatipa as to the notions soft and hard decoding, reference is made to J.G. Proakis,
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Digital communications, second edition, McGraw-Hill Book Co, 1989. Both digital filters
have a spectral null at 4.5 MHz which is sufficiently close enough to the color subcarrier

frequency f,, = 4.43361875 MHz.

10 If an implementation is chosen which includes an analog low-pass 1
WSS-decoder input filter 17 (see Fig. S), then its response should either be that of the
elementary pulse of the WSS-encoder combined, if necessary, with a notch at the color
subcarrier frequency, or look like the amplitude response of a {2 3 4 4 3 2] digital filter with
a sample frequency of 13.5 MHz. An advantage of an analog filter might be that it can be

15 put outside the teletext and WSS bits decoder IC. 18

The start-code detection process.
The process of start-code detection is presented in successive order by the
following items: )
20 . The vertical and horizontal sync in CVBS control the process of finding line 23. This 2C
part is taken care of by the field timing circuit 9.
Line 23 has been found. From the horizontal sync, the line timing circuit 7 generates
a time window which enables the search for the start code of wide screen signalling. This
window has a timing tolerance of at least + 4 us. Hence, this window l{as at Jeast a duration
25 of 14 us, as the combination of the start code and the run-in tail lasts 6 us.  —. 25
During the time that the start code window is active, the start code is searched in real
time. In one embodiment, a start code is said to be detected whenever the following two
criteria are both met (see Fig. 6):
. All 14 a prion selected bits from the start code and run-in tail must be correct.
30 . From 5 a priori selected start code bit pairs and 1 bit pair at the transition of start
code and run-in, minimal n pairs must be free from error. Those bit pairs that are not
correct should not have both bits inverted. This number n is a predetermined value;

ne{0, 1, ..., 6}. Good choices appeared to be n=4 or n=5.
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Fig. 6 shows a block diagram of a start code detector. The received data is
shifted into a shift register 51. As both the tail of the run-in RI and the start code SC are
known, it is possible to provide all shift register outputs which are supposed to supply zero
bits in case of a correct reception with inverters (indicated by small circles 53). Taking these
inverters 53 into account, all output signals should be logical "1". Preferably, like outputs
are filtered by 14 small filters 55 which furnish the left-hand input signal if the left-hand and
right-hand input signals are equal, and which furnish the middle input signal otherwise. The
outputs of the 14 filters 55 are applied to a logical AND circuit 57 which supplies a logical
"1" in case of a correct reception of the start code SC and the run-in tail RI. The 14 filters
55 could be omitted after appropriate low-pass pre-filtering, in which case the middle input
bit of each filter would be applied to the logical AND circuit 57. These middle bits are
believed to show a good detection reliability even under bad reception conditions (for
example, after recording on a VCR which, inter alia, results in a low-pass "filtering" of the
signal) because their respective left and right adjacent bits should have the same value upon
correct reception.

The start code detector of Fig. 6 further checks the zero-one and one-zero
transition bit pairs in the start code SC by applying the transition bit pairs to logical OR
circuits 59 whose outputs are applied to inputs of a logical AND circuit 61. Again, in case of
a correct reception of the start code, the logical AND circuit 61 supplies a logical "1".

To increase the detection quality even further, the same six start code
transition bit pairs are applied to logical AND circuits 63, whose outputs are applied to a
logical circuit 65 which furnishes a logical “1" if at least n of thé output signals of the
logical AND circuits 63 are logical "1". If in at least one of the transition bit pairs, both bits
are inverted, the corresponding OR circuit will furnish a logical "0" to the AND circuit 61
which will thus also furnish a logical “0" output signal.

Finally, a logical AND circuit 67 receives the outputs of the logical circuits

57, 61 and 65 and furnishes a "start code detected” signal if all outputs are logical "1".
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data bits can now be estimated. Each data bit includes 6 hard sliced samples. Therefore no

o ,%n{-,',\';-"ﬂﬁmﬂ

o

soft decision decoding is possible (see the above-mentioned book of Proakis). The first 3

10 samples should be the inverse of the second 3 samples. The estimation proc.:ess of the data is
presented in Fig. 7 and is the following. Take the first 3 samples of the 6 samples present in
a shift register 71. A counter 75 counts the number of ones. If the number of ones is equal
or greater than 2, a decision circuit 79 decides that the data bit b is "1"; in the other case,
the decision circuit 79 decides that a "0" has been received. Repeat the same procedure for

15 the second 3 samples by means of a counter 73 and a decision circuit 77. The results of the
decision circuits 77, 79 are compared by a logical NOT-EX-OR circuit 81. If the results are

each other’s inverse then the data estimate b is reliable else not. The data reliability is

signalled by violation flags v; each data bit b has its own reliability flag v. This process is
executed 14 times.

20 An alternative data bit estimator is shown in Fig. 8. The first and second
output samples of the shift register 7! are applied to a logical AND circuit 83, the second
and third output samples to an AND 85, and the first and third output samples to an AND !
87. The fourth and fifth output samples of the shift register 71 are applied to a logical AND
circuit 89, the fifth and sixth output samples to an AND 91, and the fourth and sixth output

25 samples to an AND 93. The outputs of the ANDs 83-87 are applied to a logical OR circuit
95, and the outputs of the ANDs 89-93 are applied to a logical OR circuit 97. The OR 97
furnishes the data bit b. The outputs of the ORs 95 and 97 are applied to the logical

2

NOT-EX-OR circuit 81 to obtain the corresponding violation flag v.

30 Data transfer 3

The 14 data bits and their corresponding violation flags are put into a buffer.
The outer world can access this data in the butter via [IC communication. Further processing

has already.been mentioned above.
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proposal

¢t ral density versus frequency grabh of Fig. 1. As shown

WES preferably have a spectral mnimum at abqyeedightle t o
gay distortions and di sadvantages caused by anpli tuge

: Fou
-uat?" % I ch may exceed 27 dB occHri ng at the maxi mum frequency
£ 5 MHz) which VHS video recorders a

ow to pass when a copy is

for Wide Screen Signalling bits.

.. -For 4 smooth introduction of néw television services with 4169 display aspect

- - -

ra;io in PAL and SECAM standards, it is necessary to signal the aspect ratio used together
with some switching information to the television receiver. The receiver should be capable of
reacting automatically to this information by displaying the video information in a specified
aspect ratio. This signalling is to be considered separately from the type of system used, but
it should allow transmission of system related switching information as well.

' The proposed standard leaves room for the later allocation of additional
switching information, related to the introduction of enhanced television services. The
proposed standard is applicable for 625 line PAL and SECAM television systems, but there
is potential to adopt it to other standards as well.

This proposal is applicable to 625 line PAL and SECAM systems in use, in
case where wide-screen signalling is required by the broadcasters. It specifies the wide
screen signalling information, the coding and the way of incorporating the coded information
into a 625 line system. The wide screen signalling information contains information on the
aspect ratio range of the transmitted signal and its position, on the position of the subtitles

and on the camera/film mode. Furthermore some bits are reserved for future EDTV

signalling (e.g. PALplus) as well as for tuture use.

This proposal specifies the transmitted signal. An annex gives the rules of

operation for the minimum requirements for receiver display formats as well as for

subtitling.

For the purpose of this standard the following definition shall apply: Letterbox

operation is the use of a picture format with an aspect ratio greater than 1.33, in such a way

that empty (black) lines are added to conform to a 4:3 transmission format.

Symbols and abbreviations

TXT: Teletext

Fs: clock frequency
Ts: sampling period
Td: data bit period
a: Aspect ratio
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made of an already recorded original. The extended
tetevision signal as defined in claim3 prop des an enhanced detection
reliability. In case of an undi sturbed signal, a m ninumbit Hamm ng

di stance of the star{ygQgeadrfot Rcified it cftCofl the SHbEsGeaNSigniMihg eTRE
preferred m ni num bit I—%a%?ar‘fggp df%tcance of the statrf code to the ruéh-i nis

six.” “sigriallifig bits -anerir@isqutie asomdaw banplie th fir@artastlingad e posisionnd-they,

RI as well as.the start .code SC.i rese o hn cprdanc i L )
enbodi ment  NBINEE B{ &fe‘ﬁ‘_tdeiSﬁ(/egﬂtsf%ﬁl,lﬁ’tgﬁ’étsg%{ ggtls 1 éooad%- ?‘s?gb”gs@o oélrbf’ﬁ\[}“eerted
Bar ker codegod %881 Rife pdteREnRs andicatédin Figant ef eadl framieMn@s2308hall be occupied with
Commruni cati ons, systens, nodul ation, and noi se, Houghton Mfflin Conpany,

Bost on USA, the 2ride sefeen si§naldms) of length 4 and 5, in order to neet the
second characteristic. As listed in Ziemer and Tranter, page

346, the follow ng Barker sequences are known:
The clock frequency is: Fs = 5 MHz (+/- 1*10™)

The sample period is: Ts = 200 ns
The signal shape is approximately a sine squared pulse.
10  The half amplitude pulse duration is: 200 ns +/- 10 ns.

The signal amplitude with respect to a maximum video signal amplitude of 700 mV is:

500 mV +/-5%

The type of modulation coding is bi-phase modulation coding according to
15 Fig. 10. The duration of one data bit equals Td. The data bits are inserted in NRZ-L, in

which one data bit period equals 2 times 3 clock periods: Td = 6 Ts.

The preamble contains a run-in and a start code. The preamble is given in the
wide screen signalling bits transmission scheme table shown in Fig. 11. There are 14 bits in
20 total. One out of these 14 bits is allocated to the error detection code. There are 13 data-bits
available for transmission of information. The data bits are grouped in 4 data groups, see the
table shown in Fig. 11. For error detection, an odd parity bit has been introduced. The odd \
parity bit belongs to the first 3 data bits only. ‘
The 13 data carrying bits are grouped in 4 groups. Groul; | contains 4 bits in
25 which the first 3 bits carry data and the last bit denotes the odd parity bit over the first three
data bits. Group 2 contains 4 diia bits, group 3 contains 3 data bits and group 4 contains 3
data bits. '
The data bits are labelled b, up to and including b,, and b, up to and including
b,;. Bit b, is the odd parity bit as is shown in Fig. 11 and Table 1. The index also indicates

30 the order of transmission: i.e. b, is the first transmitted bit.

Data Group |, Aspect Ratio
Bits b, b;, b, denote the aspect ratio label, the letterbox format and position

according to Table 1. Bit b, denotes odd parity of bits by, b,, b;, by according to Table 1.

THIS SHEET HAS ppp:
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B3: 110 B4: 1101 B5: 11101

0010 Bl11: 11100010010 B13: 11111

9d286Te i nverted bit sequences (0 and 1 interchang%ﬁ?@%"wgus

ir sed bit sequences (the above sequenccﬁ when read fromright to left),
e

ﬁthe bit sequences which are both inve d and reversed are al so
t ernat.i.ve hg?Barker codes, pseudo-noi se

gpglndTéI‘Plgllt aﬁ‘sl’gﬁﬁfﬁgﬂéae%ﬁzlg&?r\?% 3P ERHRRSOHF d natri ces (aI so menti oned

d.n ®i ener ; : e c.ode
‘of § engt hi do,6]boan Aopedtenctﬂ’uleC[rOGOEJO] . | Positienbodi “ofhown || s °
based on [fhe recdgnition|that the Barker code ¢f |ength gB4‘) LS a
ratio Letterbox ctive lines
:th
label (D
1 000 4:3 full format not ” 576
applicable
0 001 14:9 letterbox center 504
5 0 010 14:9 letterbox top 504
b 1 011 16:9 letterbox center 430
0 100 16:9 letterbox top 430
1 101 >16:9 letterbox center not defined
1 110 14:9 full format  (2) | center 576
10 40 111 16:9 full format not 576
(anamorphic) applicable
Note (1): The number of active lines is only an indication for the exact aspect ratio
s a=1.33,a=1.57 and a=1.78.
) Note (2): The actual transmitted aspect ratio is 4:3, but a 14:9 window should contain
15 all the relevant picture content to encourage a wide screen display on a 16:9

television set.

The aspect ratio label indicates a range of possible aspect ratio. All aspect

ratio’s falling in these ranges are labelled by the same code. Table 2 indicates the aspect

20 ratio ranges.
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subset of theoBarkemw code of |length 5 (BS).

of

and i nverted 7,
with a kind of bi-
charact eri stTable 2s ASpezwnatize tamges

5

>

(Simlarly,

t he Bar RET/IBU9&Ice

|l engths 2, 3 and 4 are subsets of the Barker sequences of lengths 3, 4

10

15

20

25

respectively.) The inverted Barker code has been convol ved
phase nodul ation code in order to neet the first

8l -
Aspect ‘ratio label Aspect .ratié)‘ rz-mf;e T
i 4:3 a < 1.46
14:9 1.46 < a2 < 1.66
16:9 1.66 < a < 1.90
>16:9 a > 1.90

Data Group 2, Enhanced Services

Bit b, denotes the film bit in accordance with table 3.

Table 3: Film bit

b, Film bit
0 camera mode
1 film mode (3)

Note (3): The field dominance conforms to the EBU Recommendation R62-1990, entitled:

"Recommendation dominant field for 625-line 50 Hz processing”.

Bits b, bg and b, are reserved. Should all be set to '0°.

Data Group 3, Subtitles within Teletext bit.

Bit b; denotes the subtitles within Teletext bit in accordance with table 4.

Table 4: Subtitles within Teletext bit

bs Subtitles within Teletext bit
0 no subtitles within Teletext
1 subtitles within Teletext

This Sheet Has Been Replaced
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o> [1 110 0 0] [0] ---> [0 0011 1] After this
sation coding, the result | ooks |ike the foll ow ng: I nod.
1: w094/2367g (000111 000111 111000 000111] Inverteg(\f@éﬁ%go(?%
[000111 000111 000111 111000 0001 }] The start code given in Fig.
'S based on the inverted Barker length™4 code. If this start code is
ext@gnded by the last 6 bits of the run-in (see Fig. 2), then it can be
ext@nded Subtitliig M4 ert ed Barker code of length 5. In order_to neet the

d char acteri st:igjs 5318}, | deab@nbésuniting mode th acordance with ‘table™5: R

Table 5: Subtitling mode

: 5 D10 Do Subtitles in/out of active

g image area

g —

: 00 no open subtitles
01 l subtitles in active image area
10 subtitles out of active image

area
11 reserved
10

Note: the ’out of active image area’ subtitling, which extends into the active image area,

shall be treated as 'out of active image area’.

Fig. 12 indicates the meaning of the terms ‘in active image area’ and 'out of

[5 active image area’.” If the subtitle is within the white center part of the letterbox picture, the

subtitle is within the active image area. If the subtitles are in the black bars of the letterbox
picture, the subtitle is out of the active image area. In Fig. 12, diagram a illustrates the
letterbox center mode, while diagram b illustrates the letterbox top mode. Logos may be

positioned in the upper left corner as indicated by the arrows.

20

Data Group 4, reserved

Bits b,;, b,,, by; are reserved. Should all be set to "0’ This Sheet Has Been Replaced

To ensure automatic selection of the most appropriate display mode, the

25 ANNEX A - Rules of operation (informative)

Al - Receiver Display Formats

receiver with a 16:9 display should comply with the following minimum requirements:
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i ntroduced to the (kind of) bi-phase nodul ated inverted Barker sequences. E
The final result is given by: Bar kdi6 4 based:
(0001 1110 0011 1100 0001 1111) Bar ker 5 based: (00 0111 0001 1110 -

0011 1100 000CmablelAl] AspéheatBanmisimuin bamedmsbart code gives an overal |
m ni num bit .Hapng distance 3 and a ninimumbit Hannng distance 6 to the _

run-in and th tartf- he Bar k e ode (i ves an
overal | mni rﬁbrﬁﬁt?f’t ﬁgﬁﬁ% ?&dysapglnce 5, q ﬁ]ém%&ng?@ﬁ%@tepg mjing di st ance
8 to the run{in and [start code only. By $el ecting nested Bar ke sequences
in accordancg wi th tlhe present enbodinent of the invention, it jlbecones
possible to ﬂf | de % ers which do nof just use t 1le start cqde, but
which rely o e cdnbi“nation of the staft case
S 001 14:9 case 2
010 14:9 case 2
011 16:9 case 3
1
100 16:9 case 3
101 >16:9 case 4
10
Case 1: 4:3 full format: The 4:3 aspect ratio picture should be displayed centred with
black bars at the left and right hand side of the display. L
Case 2: Letterbox signalled as 14:9: the 14:9 aspect ratio picture should be displayed
15 using one of the following two methods:
a) the 14:9 aspect ratio picture shall be displayed centred with small bars at
. |
the left and right hand sides of the display; 2
b) the 14:9 picture may be displayed filling the full width of the visible screen
by incorporating a small horizontal geometrical error - typically 8%.
20 .
Case 3: Letterbox signalled as 16:9: the 16:9 aspect ratio picture should be displayed
using the full width of the screen. - 2
Case 4: Letterbox signalled as > 16:9: the > 16:9 aspect ratio picture should be
25 displayed using one of the following two methods:
a) as under Case 3;
3

b) the > 16:9 picture may be displayed using the full height of the screen, by

further zooming in.
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ncreased bit Ha
ci at
2 sure that a phas

5 sequence. PCYABHYMARS t O

(PLL) can obtain acquisition from and

the tail ofThtsIggee{ BE&,Reﬁ&ng\:hl ch thus are "able to benefit from
Qb 9428678 he ﬁ

IEEB and increased detection reliability

to the run-in, the run-in should haté at |east 8 transients. The

OW Nng run-in resulted

10

15

20

30

1 1111 0001 1100 0111 0001 1100 0111
It should be noted that jlre; iewgchould be free to override thehaigpmatically

- selected display condmon. The-speed. of the automatie change of-aspect ra;xo -is*limited - -

mainly by the response time of the deflection circuit.

A2 - Subtitling
When the subtitling of letterboxed pictures is in the 'out-of active image area’,

even when partly, the new 16:9 receivers will loose this information, unless they display the
picture in the 4:3 mode. This would mean that on the 16:9 receiver black bars would be

present all around the active image content and this is to be avoided.

To serve both the interests of the existing 4:3 and the new 16:9 viewers, it is
of great importance, that
- wide screen programmes should always have the subtitling (whether ’in active image
area’ or ’out of active image area’) conveyed as well by means of the Teletext service, and
that
- new 16:9 receivers, complying with this standard, should be equipped with a Teletext

decoder and always have the possibility of detecting the Teletext presence bit b,.

A3 - Procedure in absence of signalling

In the absence of signalling bits, the receiver should go to a default mode.

ANNEX B - Recommendations
Bl - Low-pass pre-filtering )

It is recommended that the received wide screen signalling bits are low-pass
filtered before decoding. This low-pass filter should preserve the main spectral-energy of the
wide screen signalling bits signa!, which resided in the spectral domain of 0 MHz up to
1.67 MHz.

B2 - Response time on a change in the received signalling information.
The maximum response time on a change in the received signalling bits

information is recommended to be 120 ms.

[t should be noted that the above-mentioned embodiments illustrate rather than

limit the invention, and that those skilled in the art will be able to design man

embodiments without departing from the scope of the appended claims.
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6 The WBS- decoder . a schene is presented which

shows- th basic bl ocks ofhi mﬁeﬂiﬁﬁ t‘I‘iee'n Sllénal ling (WBS) decoder. This

circuitry shown is part o is used for decodi ng of several
dat a processesg-ﬁé——é—tel eV| i ke teletext, VPS, etc. Wthin the

1. An extended television signal comprising signalling bits for cc;nveying control
information to control an extended decoder, the signalling bits comprising a start code and
5 data bits, wherein the start code’s main lobe of spectral energy resides in the lower spectral
area of a baseband television signal, said lower spectral area having a maximum frequency
below 2 MHz, which maximum frequency is preferably 1.7 MHz, the start code having an
amplitude dip at zero frequency, and the start code has good aperiodic correlation properties
and a predetermined minimum bit Hamming distance to the data bits when shifted in the

10 direction of the data bits following the start code.

2. An extended television signal as claimed in claim 1, wherein the start code has

an amplitude dip at said maximum frequency.

15 3. An extended television signal as claimed in claim 1, wherein the signalling bits
further comprise a run-in preceding the start code, and the start code has a predetermined

minimum bit Hamming distance to the run-in when shifted in the direction of the run-in.

4, An extended television signal as claimed in claim 1, wherein the signalling bits
20 further comprise a run-in preceding the start code, the start code is based on a bit sequence
of a first length and has a first minimum bit Hamming distance to said run-in, and wherein
the combination of a last part of the run-in together with the start code is based on a bit
sequénce of a second length exceeding said first length, said combination has a second
minimum bit Hamming distance to said run-in, and said second minimum bit Hamming

25 distance exceeds said first minimum bit Hamming distance. _

S. An extended television signal as claimed in claim 4, wherein the start code has
a third minimum bit Hamming distance to said data bits, said combination has a fourth
minimum bit Hamming distance to said data bits, and said fourth minimum bit Hamming

30 distance exceeds said third minimum bit Hamming distance.

6. An extended television signal as claimed in claim I, wherein the start code is
;—E

based on a Barker sequence of a first length, and the signalling bits further comprising a run- £

e
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of this appligatd g(g trate on WsS. The
Site Vi g9ﬁ seba is fed into a (state ofpcrigodiéi:s
¢l anff sync s 1 The sync separator 1 slices the

conjpesite video to gi |deo gpnposite sync (VCS) for line

tim gandfleldtlmng The cl anped CVBSIS applied to a video analog to
di gi colv B% thé 'RQ]V thef wiARE
fre ency Qfgfé&gné\ﬁz@gafﬁ %;ﬁ&g%@fgﬂﬂ% %l gital v??eog |enpu %m

ctoc regenerator circuit which exists of a conbl nation of a&n adaptlve

i ckr, a di gital phase lock loop (DPLL) and sanpler. The DPLL |ocks on

1d he data iqpput signahnwidendéd &?éwx@n §ieRAUBNGY medfinTIAYRE | ( Wefelif tHeagat @bddBS
in line 23!). The output of the GViP 5 carries hard decoded estimates of

terhe 5 Miz igcludesimsequensepbaing cadti momul@adwn@ungmer ligyiaheg draredid ead¢ modulatien
ut put i n%sth TTQ a%HzTTC TTD carries a binary data streamw th a cl ock
requency f 5b TTCis a data clock line with a clock frequency of

an3.5 MHz. TTC determines with a low to hi gh transient that a corresponding

TTD sanple is a valid sanple. Hence, in
ties 8. An extended television signal as claimed in claim 7, wherein said sequence is

(1E 3C1F) in hexadecimal notation.

10

9. An extended television signal as claimed in claim 8, the signalling bits further
thas comprising a run-in whose last bits are (000111) in binary notation.

10. An extended television signal as claimed in claim |, the signalling bits further
bits 15 comprising a run-in having at least eight transients.
[

11. An extended television signal decoder, comprising:

means (1) coupled to receive an extended television signal (CVBS) comprising

bits image data, signalling bits for conveying control information to control processing operations
e 20 with regard to said image data, and synchronizing information (VCS), for deriving said
n synchronizing information (VCS) tfrom said extended television signal (CVBS);

means (7) coupled to receive said synchronizing information (VCS) for
selecting a signalling bits window; )
means (5, 11, 13) coupled to receive said extended television signal for
25 decoding said signalling bits during said signalling bits window; -
wherein the signalling bits comprising a start code and data bits, the start
has code’s main lobe of spectral energy resides in the lower spectral area of a baseband
television signal, said lower spectral area having a maximum frequency below 2 MHz and
which maximum frequency is preferably 1.7 MHz, the start code having a local spectral
30 minimum at DC, and the start code has good aperiodic correlation properties and a
predetermined minimum bit Hamming distance to the data bits when shifted towards or over

is the data bits following the start code.
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4/2867,
t he- case of V@galrmgt e eof TTD is a valid sanple.
The line timng circuit 7 ng cippcuit 9 generate timng
wi ndows for w de screen i ne 23. The occurrence (123) of

line 23 is signalled tOAt]i Edc'Meels%ns&cB@étas' diainRR. 1§V@1éﬁh1f hghdrBnlsai ?%nallino

discrete time oscillator -- timng w ndow i s 'generat ed

the run-in arw.stdheodm@meaﬂs (Shel 1st13) erecpraeeded by\sSlowFhasstfdian f@ffmgtaleutﬂff_fﬂegmmcy
is lowered when this.windowis active in order to obtain fast acquisition

and | ock. A3 safmEbEE™ ireIY88S%i ndow i s generated to enable the start-code
detection-process. This start-code timng w ndow should have a timng

tol erance of at least [err] 4 [err]s. This tolerance, which has been

det er mi ned by3pr act i ce An sxtarhﬁ?dltgkeeisgonr@ce@'easwlmmed He ciramel k, lvghergin sm@mgnallmv

signal is input | anat i,on tha h s he ces.

resi dual ﬁf% Seco Q:ﬁ' F?\nﬁ ne ¥ éﬁ)sairﬁipg Fﬁ?ﬁ ro?asgg“%\r/gtﬁ%\abrs%’% mlglmum
tape exchangqt RcolsiCubeftler Glequétei a'hb%n\l'ﬁiﬁulsé ré@l@h%’i&}ﬁoﬁm&@xﬁg at ewéy Bomain
WSS. The output I'ines TTD and TTC of |P 5 are applied to

a bl ock st ar fepregBtagen &f 2prelementanyi pilss BR Ic 6P | (mhk *eXBPAnBe Whan det ai |
below. 1T thegf A - £Qde 48 GEAES 'L GUhidewhere.

10
14, An extended television decoder as claimed in claim 11, wherein said signalling
bits decoding means (5, 11, 13) are preceded by a low-pass filter having a {1 2 2 1] or
[2 3443 2] impulse response at a 3.5 MHz sample rate.

15 15, An extended television decoder as claimed in claim {1, wherein said signalling

bits decoding means (35, 11, 13) comprise a start code detector (11) operative during a start

code timing window having a timing tolerance of at least + 4 us.

16. An extended television decoder as claimed in claim 11, wherein said signalling
20 bits further comprise a run-in preceding said start code and said signalling bits decoding
means (5, 11, 13) comprise a start code detector (11) arranged for detecting a combination of

said start code and a last part of said run-in.

17. An extended television decoder as claimed in claim 11, wherein said signalling
25 bits decoding means (5, 11, 13) comprise a start code detector (11) arranged for-detecting a

start code sequence which is (1E 3CIF) in hexadecimal notation.

18. An extended television decoder as claimed in claim 11, wherein said signalling
bits decoding means (5, 11, 13) comprise a start code detector (11) comprises:
30 means (57) for determining whether a first plurality of bits has been correctly
received;
means (63, 65) for determining whether amongst a second plurality of bits, at

least a predetermined number is free from error.
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art-code then the timng of WS i s assuned to be estinmated
S line 23 detected" signal WS23 is produced. Since we have

'ea.ge about the relative position
f theooit8’% eferred to the start-code, we have now an EVHRABOBE the

ng of the WSS 21

19. An extended television decoder as claimed in claim 11, wherein said start code

- getectdT (11)-furth€rcomprises:” -, LT T el Lt e “e

means (59, 61) for determining whether said second plurality of bits contains a

bit pair around a transient, of which bit pair both bits are inverted.

20. A method of decoding an extended television signal, comprising the steps of:

receiving (1) an extended television signal (CVBS) comprising image data,
signalling bits for conveying control information to control processing operations with regard
to said image data, and synchronizing information (VCS), for deriving said synchronizing
information (VCS) from said extended television signal (CVBS);

selecting (7) a signalling bits window in dependence on said synchronizing
information (VCS);

decoding (5, 11, 13) said signalling bits during said signalling bits window in
response to said extended television signal (CVBS);

wherein the signalling bits comprising a start code and data bits, the start
code’s main lobe of spectral energy resides in the lower spectral area of a baseband
television signal, said lower spectral area having a maximum frequency below 2 MHz and
which maximum frequency is preferably 1.7 MHz, the start code having a local spectral
minimum at DC, and the start code has good aperiodic correlation properties and a
predetermined minimum bit Hamming distance to the data bits when shifted towards or over

the data bits following the start code.
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F are_store

set, -via l

bl uat ed an
i n know edge aboyit the reliability of the input WSS signal in order to
det efm ne a str

PL~\5S data estimation process is now activated. How this

5?éh Is done will be explained in detail below. The o
Fa Q§ébaﬁﬁﬂﬁ 13 ill be 14 data bits and 14 correspondﬁﬁgﬂﬁ?gpgﬁgon

f Wieh a violation flag is set, it nmeans that the corresponding data
eght be unreliable. Fig. 11 shoms under the headings "group 1" to
b 4" one exanple for the signifif T whi ch can be assigned to the 14

rough-.13. The 14 data bits and 14 violation
(gﬁo-a buffer -15 -and.can be addressed by- thE .outer morld
nication. Now, within the TV-set, the WSS data can

furtRQer processed. The violation flags are used as a neans

at egy fjor further processing.
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This Sheet Has Been Rep

LT lll!




Si gnal
havi nd
repr es
descri

|

a d}&k&gl

he ADC 3.

| ow- pass input filter

, D, alternative WSS-decoder circuits are presented. The main
ce is the inclusion of a decoder
filter between the ADC 3 and the DI GVI P 5pcangoa/goibs 9. 5
n atfalog filter between the input clanp and sync separation circuit

In both cases,

17. In Fig.

a swtch controlled by the line 23 signal

4, ADC 3 in Fig. 5) which foll®
) has preferabty a [1 2 2 1] or
- sanpl e frequency because of a

the LPF 17. The digital
3 4 4 3_2] inpul se_response at _
mber of reasons: 41

filter

lies the output of the LPF 17 oh%gts input to the circuit (DGVIP 5
[2

"An v

83

85

=
mL
:\C,

This Sheet Has Been Replaced

81

-

‘;de response whirchrm3 a cl oge—copy—of—t he freguenrcy—doerain
ntation of tHe el eny pul se_whi ch4 at the W55- eW§9zer .
e i s under st dodABl IEEﬁB?hct iHGYIRe e;tiggii the Wde Skreer—

ling bit stregmis lq9wpass|filtered by ansjof a lowppss filter
an anplitude TEspON correspondi ng to t{he freguerey—deimain
entation of tI¥BE| enentary pul se. The usacquenentery pul se EP can be
bed by T1C-
CYBS 1
———— i~
" ]3
VS
lr7
A1
12
(23
3 FIG.S |
9
—N
é




VAT My i

a EP = cos[err]
EP = 0 el sewhere.

rho §logrt8ste col or subcarrier.

Expl anati on:

n over two lines so that col or subcarrier

pre55| on of color subcarrier by a WSS-decoder
re wanted if VCR signals are g%mio be its input.

-

[ . - -

LPF

([err]/2 * t/(200 ns) ) when -200 ns <t < +200
A spectral

null at or in the direct
sone VCR sPaV/EBUP1Z50| or
m ght leak into line
input filter is

DIGYIP

1

DCYBS

ADC /"3

CVBS

CVBS

VCS

123

is Sheet Has Been Replaced

I

110

W3SZ23

~110

~+13

15

FIG. 4

L}
H N
(e}




b O

RER L L NEEY TR Y

A1 2 2 1] digital filter neets these demands quite
. Such a filter gi ves a noi se power suppression of nmore than 4 dB

; ed | ol Ag7EAL vision band width of 5 Miz. The [2 3 4 4pGr/zg9sfdoiaser

e co Iex has a steeper roll-off and is useful as a conprom se if

S data bits are hard decoded instead of soft decoded. For an

ation as to the notions soft and ﬂ decodi ng, reference is made to
roakis, Digital comrunications, ‘55 d edition, MG aw H Il Book Co,

Both digital firtters have. a spectral .null at. 4.5 Mz which.is -

i ent’ly cl ose endugh to the col or subcarri er frequency 1 err] =
1875 MHz. If an inplenentation is chosen which
es an anal og | ow pass

P
anc FOEYBS 0 psyip - | Wz
—.\3 -
g
— 3 me| [0
i
LPF
17—
L 9
CVBS
CVES L 115
—_——
I
vCS
7/7
23 -
nY
Lg FlGo 5 i

is Sheet Has Been Replaced

TR




PERSTTE—

VEFRAMND

942847%e col or

ng ltens

fcircuit 9.

m ght be that

it can be

63

input filter 17 (see Fig. 5), then its response should either
elenentary pul se of the WSS-encoder conbi ned,
subcarrier frequency, or | ook |ikePCRABMNIE ude
£ af[234432] digital filter wwth a sanple frequency of 13.5
A advant age of an anal og filter
etext and WSS bits decoder Sd/lge start-code detection process.

®cess of start-code detectlon i s ented in successive order by.the

-~-The vertical and -horizantal sync i.n QYBS control
i s taken care of by:the field:
Li ne 23 has been found. Fromthe horizontal
e timng circuit 7 generates a tinme w ndow which enables the sear ch
e start code of wide screen signalli

This Sheet Has Been Replaced

I f necessary,

put outside



S a timng tolerance of at least 4 [err]s. Hence, this w ndow has
g#" a duration of 14 [err]s, as the conbination of the start code and
_'-|n tail |asts 6 [err]s. During the time that ROFEBHANELS code
; aa?:‘ﬂseé the start code is searched in real time. In one

rrent a start code is said to be detected whenever the follow ng two
3’ a are both net (see Fig. 6): Al 14 a priori sel ected bits

it he start code and run-in tail @azﬂ be correct. BeenReplaced
I sel ected start_code bit pairs d L bit pair at t.he: tra I

.~ “"code and run-in, mniml n palrs rrusz1be free fr
ot have both bits
nf[err] {O, 1, ...,

b bit pairs that are not correct shouw
ted. This nunber n is a predeterm ned val ue;
‘@0od choi ces appeared to—te}n=4 or n=5.

- FIG. 7

N A

FIG. 12a

4

4
I
n‘\f%

FI1G. 12b

THIS &%




«di adfam o start code detector.
hown, it is possible to provide al

ked to supply zero bits in case o

_flngwia&£¥ﬂ§tion has been esti nat ed.

a

fregister 51. As both the tail of the run-in R

shift
orr

WSS

500mY5%

A

P As soon as the criteria for start-code detection are net,
Frof start code search is halted. Now, the timng of the wide screen

t he

FimcTBoshons a
The received data is shifted into a

and the start code SC

regi ster outputs which are

This Sheet Has Been Replaced

MW

"

FIG. 9

274015
L4515

* 84S

55—
‘25“5 h
]

10
0

ect reception with inverters
cated by small ctrcles 53). Taking/these .




s 53 into account, all output signals should-be |ogical "1".
Dl y, |ike outputs are filtered by 14 small filters 55 which furnish
SOt - hand input signal if the left-hand and right-hand i IMELE

8 ualwcﬁﬁﬂwgﬁich furnish the mddle input signal othermﬁgg#%¥ae out put s
W 14 filters 55 are applied to a logical AND circuit 57 which supplies
a log@cal "1" in case of a correct reception of the start code SC and the

run-ign tail R. The 14 filters 55 cousg/zq omtted after appropriate

| ow- @ass pre-filterihg, in which case~fhe mddle input bit of each filter
woul @ be applied-to the |ogical AND circuit” 57. -These nmiddl é-bits are .-
bel'i gved to show a good detection reliability even under bad reception
condftions (for exanple, after recording on a VCR which, inter alia,

ts in alowpass "filtering”" of the signal) because their respective
and right adjacent bits should have the same val ue upon correct
reception. The start code detector of Fig. 6 further checks

the fero-one and one-zero transition bit pairs in the start code SC by
applying the transition bit pairs to logical OR circuits 59 whose outputs
are ppplied to inputs of a logical AND circuit 61. Again, in case of
_
- ] (-
- g g——
R D
k o L
o
o
— g LT
l i o 1}
v = - - f

This Sheet Has Been Replaced

AN




a Ci t reception of the s ar od the logical AND circuit 61 supplies
a | Gl "1". TmSSheetHas ‘gase t he detection quali tq\—/ even
furtl, Jdhes2esne si x anS|t|on bit pairs are apptTERPH4125

| ogi 3@ AND circuits uts are applied to a logical circuit 65
whi ckiff ur ni shes a Iog| cal " 1 " |f at Ieast n of the output signals of the
| ogicdl AND circuits 63 are | ogical in at | east one of the
transition bit pairs, both bits are i érl ed t he correspondl ng OR circuit
Wi | | ___uranhanchaL--O to the AND ciTcuit..61 whi -hus- al so | .2
f wEni gi cal AND

circuft 67 r

.halo S fyrpf? ?Leloglcal Ci
i$hes a Codn‘% N %hﬁ% gs §E§latxﬁ'n ingf all of

FEH"*

Clock: 5 MHz (Tg=200 ns) FIG [
run-in start code

29 elements 24 slements

based on 5 MHz based on 5§ MHz

Ox1F1C 71G7 Ox1E 3C1F
11111 0001 11000111 0001 1100 0111 0001 11100011 1100 0001 1111
#—
t

©) 1 info bit consisis of 6 elements HG. 1 1 C[~

based on 5 MHz clock.




A

Qb8 S
iability estinmation

de has been detected. Now we have an estinmte
de, we al so have an estimate ?07

; If no art code is detected,
pssing in the present franme is halted.
generated and the WSS data can be esti mdmmB4/00125Dat a
Let's assunme that the

of the timng of the

e | ocation of the dﬁ,‘ggheet'liﬂ.@]géeﬁk

Status BltS Transmnssnon
Insertion: First half of line 23

no line 23 detection si

In the other case, a line 23

;]

i

Aspect Ratio

Coding: Bi-phase modulation coding
Clock: 5 MHz (T =200 ns)
group 1 group 2

Enhanced Services

24 slaments
based on 5 MHz

24 eléments
based on 5 MHz

bit numbering

0123
LSB MSB
per info bit:
‘0’ = 000 111
"1"=111000

bit numbering

4567
LsSB MSB
per info bit: @
'0'=000 111
‘1" =111 000

3210 | bit number

4 | bit number

1000 | full format 4:3

0001 } box 14:9 Centsr

0010 | box 14:9 Top

1011 { box 16:9 Center

0100 | box 16:9 Top

1101 | box >16:8 Center
1110 | full format 14:9 Centsr
shoot and protect 14:9
0111 | full format 16:9

b, = Odd Parity Bit

0| Camera mode

Fitm moda

b5 = Reserved. Should ba set ta ‘0’
bG = Reserved. Should be set to "0’

b7 = Reserved. Should ba set o ‘0’

©)

1 info bit consists of 6 elements
based on 5 MHz clock.




can now be estimated. Each data bit includes 6 hard sliced
herefore no soft decision decoding is possible (see the
‘ﬂ% ook of Proakis). The first 3 sanples shoul BCHEBH#I0@12S
.«Ot9 second 3 sanples. The estimation process of the data is
in Fig. 7 and is the follow ng. Take the first 3 sanples of the 6

sanp resent in a shift regl ster 71. A counter 75 counmgsh&mgglmgaqiepmed
ones the nunber of ones is equal 1‘[)/1g]eater t han 2, H‘Em i t
-79 d ps -t hat the da.ta bit b.is . "1" he ot her' case, m%'l‘
circ 9 deci dé N ved: Repeat the

for second ?J' %?ﬂ) %Eag%ﬁ?gsgﬁm er 73 and a decision circuit
77. esul ts (9@3 nig inegdis 77.. 79 are conpared by a | ogi cal
NOT- B3R ci r cui tV@AINGi 1 PHENASS MY Uéﬁ'@“ @iRG0t her' s i nverse then the

dat a imate b |@105¥51 i alﬁMHﬂ@ ?1890 nﬂie data reliability is signalled by
vi ol fl ags y—eaeh—deatea br{ b—has—+ts—o ty flag v. This

execyted 14 ti mes.

tive data bit
t sanples of the
3, the second

An alter
is shopm in Fig. 8. The first and second out

eg' ster 71 aregf\@;gjp')eg to a |ogi C@kO@‘B gireuit

Subtitles Reserved
18 elements 18 elements
4 based on 5 MHz based on 5 MHz
bit numbering bit numbering
8 9 10 11 12 13
LSB MSB LS8 MSB
per info bit: . @ per info bit: @
‘0" =000 111 ‘0"=000111
' =111 000 1" =111 000

Reserved.
Should all ba setto ‘0’

81 bit number

ol ne subtitles
within Teletext

sublities within
Telstext

10 9 | bit number

0o |noopen

subtitles

o1 |subtitlesin active
image area

10 subtitles out of act.
image area

11 | reserved

© 1 info bit consisis of 6 elements
based on 5 MHz clock.




o

and third output sanples to an AND 85, and the first and third out put

register 71 are applled to a logical AND circuit 89, the fj
out put sanples to an AND 91, and the fourth and sixth QUig

95, and the outputs of the ANDs 89 93 are applied to a ';
97. The OR todenfos kigsallihgbdat a bit b. The out puts of §
are applied to the logical NOT-EX-CR circuit 81 to obt ai} C respondl ng
violation flag v. Data transfer The 14 dhata bItS and_t.he
corresponding violation flags are put into a buffer. Tha]
access this data in the buffer via [err] C communi cati on. Further processi ng
has al ready. been nmenti oned above.

The invention relates to a extended television signal comprising signalling bits

for conveying control information to control an extended decoder.

Such an extended television signal has been described in the German patent
application DE-A-41.12.712. This prior art document discloses a signalling bits signal
comprising run-in information data, start information data, and useful information data. The
run-in information data comprise eight sine oscillations for synchronising a phase-locked
loop. The start information data serve for addressing the useful information data and for
catching the start of the useful information data. As soon as the receiver determines the
presence of recognition data in the input signal, the receiver is able to process the useful
information data with the correct phase. No further details with regard to the start
information data are given. The useful information data are, for example, bi-phase coded.

The signal is DC-free to facilitate magnetic recording.

It is, inter alia, an object of the invention to provide an extended television
signal having signalling bits which are reliably decodable under severe circumstances. To this
end, one aspect of the invention provides an extended television signal as defined in claim I.
A second aspect of the invention provides an extended television signal decoder as defined in
claim 11. A third aspect of the invention provides a method of decoding an extended
television signal as defined in claim 20. Advantageous embodiments of the invention are
defined in the subclaims.

The extended television signal in accordance with the ifivention comprises
signalling bits for conveying control information to control an extended decoder, wherein the
signalling bits comprise a start code and data bits, the start code’s main lobe of spectral
energy resides in the lower spectral area of a baseband television signal below 2 MHz and
preferably below 1.7 MHz, the start code is preferably (aimost) DC-free, and the start code
has good aperiodic correlation properties and a predetermined minimum bit Hamming
distance (in number of bit coincidences) to the data bits when shifted towards or over the

data bits following the start code.
This Sheet Has Been Replaced
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Proxosal for Wde Screen Signalling bits. For a snooth
I ntroduction of new television services with a 16.9 display aspeet ratio

in PAL and SECAM standards, it is necessary to signal the _as -2t
used together wth some switching i nformaztion toth ?_ EN@LQW‘ eeEeT vier .
The receiver should be capabl e of e

The start code selected according to the these cri erig agpga@g?_&o’@ﬁ?d z ve

e |
i
4
1

Treliable-decodable extended television signal even under severe ir@_m;mnn;_&.,—i—!—-‘tﬁo*‘b‘e
noted that the expressions (almost) DC-free or a spectral minimym at zero frequency.do-net
necessarily imply that the signalling bits or its start code part are centered around a zero
voltage level; the signalling bits may have a voltage offset. Aperiodic correlation is another
expression for autocorrelation, as explained on page 346 of R.E. Ziemer and W.H. Tranter,
Principles of Communications, systems, modulation, and noise, Houghton Mifflin Company,
Boston USA, 2nd edition 1976. In the context of this application, a code can be said to have
good aperiodic correlation proﬁerties when the autocorrelation of the code, normalized to a
global maximum of one at zero delay, shows a difference of at least one half between the
global maximum and any local maxirﬁa. It appeared to be sufficient if the predetermined
minimum bit Hamming distance of the start code to the data bits is one, while a preferred
minimum bit Hamming distance of the start code to the data bits is three.

These and other aspects of the invention will be apparent from and elucidated

with reference to the embodiments described hereinafter.

In the drawings:
Fig. | shows a preferred power spectral density (PSD) of the signalling bits;
Fig. 2 shows the last part of the run-in, and the start code;
Fig. 3-5 show embodiments of a wide screen signalling bits decoder;
Fig. 6 shows a block diagram of start code detection;
Fig. 7 shows a block diagram of a first data bit estimator ;mbodiment;
Fig. 8 shows a block diagram of a second data bit estimator embodiment;
“Fig. 9 shows the position of the Wide Screen Signalling bits in line 23;
. Fig. 10 shows an example of bi-phase-L modulation coding;
Fig. 11 shows a wide screen signalling bits transmission scheme table; and

Fig. 12 shows examples of letterbox signals with logos and subtitling.

The Proposal for Wide Screen Signalling Bits (below), which forms an integral
part of the present disclosure, describes a proposal for standardization of transmitting
signalling information to a TV receiver. This signalling information contains the aspect ratio,

some enhanced services, subtitles, etc. The proposal is developed for broadcasting



i nfformation in a specified aspect ratio. This signallin
consi dered separately fromthe type of system used, but
transm ssion of systemrelated switching igformation as
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o ;
E?ts Ist ;?2 ?e’sém ‘F@; frequelFy CRifs§raint can be met by the requirement that ata 5 MHz sample
rate, at least three successive channel bits should each time be equal to each other, On the

other hand, it appeared that making a higher number of successive channel bits each time
equal to each other yields little improvement in detection reliability but, of course, restricts
the number of transferable bits.

It is noted that this upper frequency limitation requirement differs substantially
from the characteristics of, for example, teletext and Video Program System (VPS) signals.
Both prior art signal spectra have frequencies up to 5 MHz, a main lobe of the VPS

spectrum being at about 2.5 MHz which is believed to be far too high for the signalling bits

start code.

The signalling bits include a start code and data bits, preFérably preceded by a
run-in. The inventign is based on the recognition that to meet the object of the invention,
i.e., to obtain very reliably decodable signalling bits, the start code should have the following
characteristics:

1. The start code's main lobe of spectral energy should reside in the lower spectral area
of baseband video (which is also required for the data bits) below 2 MHz. Eg., this lower
spectral area is about 0 - 1.7 MHz. Further, the start code should preferably have a local
spectral minimum at DC.

2. The start code should have good aperiodic correlation properties.

3. The start code should have some minimum 'dis:ance (in number of bit coincidences)
when shifted over the data bits transmitted directly after the start code. This could be
implemented by coding the start code slightly different from the bi-phase modulation code of
the data bits (see the Proposal for Wide Screen Signalling bits below).

[trems | (no high frequencies) and 2 (good autocorrelation properties) are in
practice difficult to combine. A good compromise has been found, in which the start code
has a frequency peak at about 900 kHz and a main lobe ML of spectral energy in a

frequency area below 1.7 MHz, above which only about 6% of the signal energy is present,



signalling (e.g. PALplus) as well as for future use. Thi s
proposal specifies the transmtted signal. An annex gives th A e
operation for the mnimumrequirenents for receiver display ﬂﬁ'z?ﬁé{ﬂ\&}f!i‘fi{?

{
as for subtitling. For the purpose of this sta t+he .. — j
follow ng definition shall apply: Let t er bdx operation is thq use2® F&n sons |
picture format with an aspect. ratio ?reater t han ‘]. 33, i n, sych a. y"g’h&‘r"J l
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Synbol s angygdbreparhtdy hevsa Tpebiral minimum at BBORUERMES to reduce- gloup delap distortions {

frequenc z .
q Y and disadvantages caused by amplitude attenuations which may exceed 27 dB occurring at the

maximum frequency (2-2.5 MHz) which VHS video recorders allow to pass when a copy is
made of an already recorded original.

The extended television signal as defined in claim 3 provides an enhanced
detection reliability. In case of an undisturbed signal, a minimum bit Hamming distance of

the start code to the run-in of one is sufficient, while a preferred minimum bit Hamming

distance of the start code to the run-in is six.

In Fig. 2, one example of the last part of the run-in RI as well as the start
code SC is prcsented'. In accordance with an embodiment of the present invention, the start
code is based on inverted Barker codes (see R.E. Ziemer and W.H. Tranter, Principles of
Communications, systems, modulation, and noise, Houghton Mifflin Company, Boston USA,
2nd edition 1976) of length 4 and 5, in order to meet the second characteristic.

As listed in Ziemer and Tranter, page 346, the following Barker sequences are

known:
B2: 1 0
B3: 110
Ba: 11 01
BS: 11101
B7: 1110010
Bli: 1 1 100010010

Bi3: 1111100110101
The inverted bit sequences (0 and | interchanged), the reversed bit sequences (the above

sequences when read from right to left), and the bit sequences which are both irverted and

reversed are.also appropriate.

As an alternative to Barker codes, pseudo-noise codes and digital sequences
derived from Hadamard matrices (also mentioned in Ziemer and Tranter) can be used.

The inverted Barker code of length 4 is [0010] and of length 5 [00010). The
embodiment shown is based on the recognition that the Barker code of length 4 (B4) is a
subset of the Barker code of length 5 (BS). (Similarly, the Barker sequence of lengths 2, 3
and 4 are subsets of the Barker sequences of lengths 3, 4 and inverted 7, respectively.) The

inverted Barker code has been cqnvolved with a kind of bi-phase modulation code in order to

meet the first characteristic, as shown below:
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Ts: sanpl i ng period Td: data bit period a:

Aspect ratio g2 -
Thi s paragraph specifies the line code of the wi de-screen s m&ﬂﬁ'ﬁﬁﬁﬂﬁﬁéfﬁi
9 6 FEB ®W

5

(1] ===> (1 110 0 0]
{0} ~~=>(0 00 1.1-1)

After this modulation coding, the result looks like the following:

{000111 000111 111000 0Q01l11)

Inverted B4 mod. coded:
{000111 000111 000111 111000 000111)

Inverted BS5 mod. coded:

The start code given in Fig. 2, is based on the inverted Barker length 4 code. If this start
code is extended by the last 6 bits of the run-in (see Fig. 2), then it can be extended to the
inverted Barker code of length 5. In order to meet the third characteristic, small changes are

introduced to the (kind of) bi-phase modulated inverted Barker sequences. The final result is

given by:

Barker 4 based: {0001 1110 0011 1100 0001 1111)
Barker 5 based: (00 0111 0001 1110 0011 1100 0001 1111}

The Barker 4 based start code gives an overall minimum bit Hamming distance 3,and a
minimum bit Hamming distance 6 to the run-in and the start code only.- The Barker 5 based
start code gives an overall minimum bit Hamming distance 5, and 2 minimum bit Hamming
distance 8 to the run-in and start code only. By selecting nested Barker sequences in
accordance with the present embodiment of the invention, it becomes possible to provide
decoders which do not just use the start code, but which rely on the combination of the start
code and the tail of the run-in, and which thus are able to benefit from the increased bit

Hamming distances and increased detection reliability associated with the longer, Barker 5

sequence.

In order to make sure that a phase locked loop (PLL) can obtain acquisition

from and lock to the run-in, the run-in should have at least 8 transients. The following run-in

resulted:

1 1111 0001 1100 0111l G001 1100 0111l (binary)
iF1C 71C7 ({hex)



signalling bits are transmtted as a data burst in the first part of line
23. The position of the beginning of the wide screen signalling bItS WSS

is 11.0 [err] 0.25 [err]s from Ch of the horizontal
indicated in Fig. 9. In each frane line 23 shall be o Cmgpdmgim'th bmtﬁfv
screen signalling. The cl ock frequency 6s: Fs = A¢2.4¢ L i
The sanple period is: Ts = 200 ns The signal shgpg

Si ne squar eghdpwssedecoddne hal f anplitude pul se duratiof ifs
ne T SITRGT AL Ul 11 £ sl R @smz?t;

of 700 nV is: 500 m¢"
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Screen Signalling (WSS) decoder. This circuitry shown is part
decoding of several data processes in a television signal, like teletext, VPS, etc. Within the

context of this application, we concentrate on WSS.
The composite video baseband signal (CVBS) is fed into a (state of the art)

input clamp and sync separator circuit 1. The sync separator | slices the cdmposite video to
give a separate video composite sync (VCS) for line timing and field timing. The clamped
CVBS is applied to a video analog to digital converter (ADC) 3 which outputs digital CVBS
(DCVRBS) at a sample frequency of 13.5 MHz. The DCVBS is applied to a digital video
input processor (DIGVIP) 5. This DIGVIP 5 includes a state of the art adaptive clock
regenerator circuit which exists of a combination of an adaptive slicer, a digital phase lock
loop (DPLL) and sampler. The DPLL locks on the data input signal with a sample frequency
of 5 MHz (in the case of WSS in line 23!). The output of the DIGVIP 5 carries hard
decoded estimates of the 5 MHz grid data samples. This DIGVIP output has been realised by
two output lines: TTD and TTC. TTD carries a binary data stream with a clock frequency of
13.5 MHz. TTC is a data clock line with a clock frequency of 13.5 MHz. TTC determines
with a low to high transient that a corresponding TTD sample is a val_ié sample. Hence, in
the case of WSS almost e;/ery second sample of TTD is a valid sample.

The line timing circuit 7 and field timing circuit 9 generate timing windows
for wide screen signalling in line 23. The occurrence (123) of line 23 is signalled to the
DIGVIP 3 so that it can switch the DPLL's discrete time oscillator (D’I‘O) to 5 MHz. A
timing window is generated for the run-in and the head of the start-code of WSS. The gain of
thé PLL loop is lowered when this window is active in order to obtain f‘a3t acquisition and
lock. A start-code timing window is generated to enable the start-code detection-process.
This start-code timing window should have a timing tolerance of at least + 4 ps. This
tolerance, which has been determined by practice, is absolutely necessary in the case that a
VCR signal is input. The explanation is that the VCR's head switch introduces a residual
timing error in line 23. This timing error is even worse when a tape exchange has occurred
or when the VCR is replaying a copy tape with WSS.

The output lines TTD and TTC of DIGVIP 5 are applied to a block start-code
detector 11. This block will be explained in detaii below. If the start-code detection circuit
11 detects a start-code then the timing of WSS is assumed to be estimated and a "WSS line

23 detected" signal WSS23 is produced. Since we have knowledge about the relative position



The type of nodul ation coding is bi-phase nodul ation codi ng according to
Fig. 10. The duration of one data bit equals Td. The data bits are inserted
fn NRZ-L, in which one data bit period equals 2 tinmes 3 clock periods: Td

6 Ts. The preanble contains a run-in -
The. preamble is given in the w de screen7signalling bit REPAAEWENTcﬁHEtT
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through 13.

The 14 data bits and 14 violation flags are stored into a buffer 15 and can be
addressed by the outer world, a TV-set, via [IC communication. Now,-within the TV-set, the
WSS data can be evaluated and further processed. The violation flags are used as a means to
gain knowledge about the reliability of the input WSS signal in order to determine a strategy

for further processing.

In Figs. 4, 5, alternative WSS-decoder circuits are presented. The main
difference is the inclusion of a decoder low-pass input filter 17. In Fig. 4, it is a digital filter
between the ADC 3 and the DIGVIP 5, and in Fig. 5 it is an analog filter between the input
clamp and sync separation circuit 1 and the ADC 3. In both cases, a switch controlled by the
line 23 signal 123 applies the output of the LPF 17 or its input to the circuit (DIGVIP 5 in
Fig. 4, ADC 3 in Fig. 5) which follows the LPF 17. The digital filter (Fig. 4) has preferably
afl 22 1Jor[234432] impulse response at [3.5 MHz sample frequency because of a
number of reasons: '

An amplitude response which is a close copy of the frequency domain representation
of the elementary pulse which is used at the WSS-encoder. This use is understood to mean
that in the encoder, the Wide Screen Signalling bit stream is low-pass filtered by means of a
low-pass filter having an amplitide response corresponding to the frequency domain
representation of the elementary pulse. The used elementary pulse EP can be described by
the formula EP = cos® («/2 * /(200 ns) ) when -200 ns < t < +200 ns, and EP = 0
elsewhere;

A spectral null at or in the direct neighborhood of the color subcarrier. Explanation:
some VCR's average color information over two lines so that color subcarrier might leak
into line 23. Suppression of color subcarrier by a WSS-decoder input filter is therefore

wanted if VCR signals are going to be its input.
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data bits. The data bits are labelled b[err], up to and
including b[err], and b[err] up to and including b[err]. Bit b[err] is the
odd parity bit as is showmn in Fig. 11 and Table 1. The index al so indicates
the order of transmission: i.e. b[err], is the first transrritted bit.

Data Group 1, Aspect Ratio Bits b[err], rbferti—blert] _
denote the aspect ratio label, the letterbox format a H’EBEM‘LMﬁ‘a@HEE@I

to Table 1. Bit b[errd [ldéliot]eh"l@(lj(ﬂllpfampttyﬂme Bervandp Reitk ¢

blerr] accqf géxsegpower sugprgssx]on of more than 4 dB unweighed inthe PAL viBifh- Eﬁ@vﬁmﬂ )

S MHz. The (2 3 4 4 3 2] filter is more complex, has a steeper oll=

compromise if the WSS data bits are hard decoded instead of so
explanation as to the notions soft and hard decoding, reference is made to J.G. Proakis,_
Digital communications, second edition, McGraw-Hill Book Co, 1989. Both digital filters

have a spectral null at 4.5 MHz which is sufficiently close enough to the color subcarrier

frequency f,, = 4.43361875 MHz.

If an implementation is chosen which includes an analog low-pass
WSS-decoder input filter 17 (see Fig. S), then its response should either be that of the
elementary pulse of the WSS-encoder combined, if necessary, with a notch at the color
subcarrier frequency, or look like the amplitude response of a {2 3 4 4 3 2] digital filter with
a sample frequency of 13.5 MHz. An advantage of an analog filter might be that it can be

put outside the teletext and WSS bits decoder IC.

The start-code detection process.
The process of start-code detection is presented in successive order by .the
following items: |

The vertical and horizontal sync in CVBS control the process of finding line 23. This
part is taken care of by the field timing circuit 9.

Line 23 has been found. From the horizontal sync, the line timing circuit 7 generates
a time window which enables the search for the start code of wide screen signalliﬁg. This
window has a timing tolerance of at least + 4 us. Hence, this window l';as at least a duration
of 14 us, as the combination of the start code and the run-in tail lasts 6 us.

Duﬁng the time that the start code window is active, the start code is searched in real
time. In one embodiment, a start code is said to be detected whenever the following two
criteria are both met (see Fig. 6):

. All 14 a prion selected bits from the start code and run-in tail must be correct.

. From 5 a priori selected start code bit pairs and | bit pair at the transition of start

code and run-in, minimal n pairs must be free from error. Those bit pairs that are not

correct should not have both bits inverted. This number n is a predetermined value;

¢ {0, 1, ..., 6}. Good choices appeared to be n=4 or n=5.



13 Table 1. Aspect ratio label, |letterbox and position code Db[err]

b[err]b[err]blerr] Aspect Ful |l format or Posi tion No of
ratio Lett er box active lines ' d
| abel - (1) \CEMENT SOB8T |
4:3 full format not 9 576 REPLAG !

2 § FEB 1297

As soon as the criteria for start-code detection are met, the process of start code

search’1s halted: Now, the timing of the wide screen’signalling infor ati‘éi_i.hisfeen
i1

estimated.

Fig. 6 shows a block diagram of a start code detector. The received data is
shifted into a shift register 51. As both the tail of the run-in RI and the start code SC are
known, it is poss.ible to provide all shift register outputs which are supposed to supply zero
bits in case of 2 correc't reception with inverters (indicated by small circles 53). Taking these
inverters 53 into account, all output signals should be logical "1". Preferably, like outputs
are filtered by 14 small filters 55 which furnish the left-hand input signal if the left-hand and
right-hand input signals are equal, and which furnish the middle input signal otherwise. The
outputs of the 14 filters 55 are applied to a logical AND circuit 57 which supplies a logical
"1" in case of a correct reception of the start code SC and the run-in tail RL. The [4 filters
55 could be omitted after appropriate low-pass pre-filtering, in which case the middle input
bit of each filter would be applied to the logical AND circuit 57. These middle bits are
believed to show a good detection reliability even under bad reception conditions (for
example, after recording on a VCR which, inter alia, results in a low-.pgss “filtering” of the
signal) because their respective left and right adjacent bits should have the same value 'upon
correct reception.

The start code detector of Fig. 6 further checks the zero-one and one-zero
transition bit pairs in the start code SC by applying the transition bit pairs to logical OR
circuits 59 whose outputs are applied to inputs of a logical AND circuit 61. Again, in case of
a correct reception of the start code, the logical AND circuit 61 suppligs a logical "1".

To increase the detection quality even further, the same six start code
transition bit ,f)a.irs are applied to logical AND circuits 63, whose outputs are applied to a
logical circuit 65 which furnishes a logical “1" if at least n of thé output signals of the
logical AND circuits 63 are logical “1". If in at least one of the transition bit pairs, both bits
are inverted, the corresponding OR circuit will furnish a logical "0" to the AND circuit 61
which will thus also furnish a logical “0" output signal.

Finally, a logical AND circuit 67 receives the outputs of the logical circuits

57, 61 and 65 and furnishes a "start code detected” signal if all outputs are logical "1".
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appl i cabl e 0 - 001 14: 9 | etterbox [ center

504 0 _ 010 14: 9 | et t erbox top 504

1 011 16: 9 | ett er box center 430 0

100 16: 9 | etterbox top . 430 1 101

> 16: 9 | ett erbox center 1onot defined 1 110

14: 9 full format (2) center 576 A p—
. If no rart code is detected, no line 23 detection sign%ﬁ%&f&@ﬁéﬁl—aﬁ“%ﬁhér

WSS processing in the present frame is halted. In the other case,|a Tnezz%dggg1wgn}a_[ is
generated and the WSS data can be estimated. i

Data and data reliability estimation
Let's assume that the start-code has been detected. Now we have an estimate

of the timing of the start code, we also have an estimate of the location of the data. The 14
data bits can now be estimated. Each data bit includes 6 hard sliced samples. Therefore no
soft decision decoding is possible (see the above;mentioned book of Proakis). The first 3
samples should be the inverse of the second 3 samples. The estimation process of the data is
presented in Fig. 7 and is the following. Take the first 3 samples of the 6 samples present in
a shift register 71. A counter 75 counts the number of ones. If the number of ones is equal
or greater than 2, a decision circuit 79 decides that the data bit b is "1"; in the other ‘case,
the decision circuit 79 decides that a “0" has been received. Repeat the same procedure for
the second 3 samples by means of a counter 73 and a decision circuit 77. The results of the
decision circuits 77, 79 are compared by a logical NOT-EX-OR circuit 81. If the results are
each other’s inverse then the data estimate b is reliable else not. The data reliability is
signalled by violation flags v; each data bit b has its own reliability flag 'v. This process is
executed 14 times.

An alternative data bit estimator is shown in Fig. 8. The first and second
output samples of the shift register 71 are applied to a logical AND circuit 83, the second
and third output samples to an AND 85, and the first and third output samples to an AND
87. The fourth and fifth output samples of the shift register 71 are applied to a logical AND
circiit 89, the fifth and sixth output samples to an AND 91, and the fourth and sixth output
samples to an AND 93. The outputs of the ANDs 83-87 are applied to a logical ©R circuit
95, and the 6utputs of the ANDs 89-93 are applied to a logical OR circuit 97. The OR 97
fumishes the data bit b. The outputs of the ORs 95 and 97 are applied to the logical

NOT-EX-OR circuit 81 to obtain the corresponding violation flag v.

Data transfer
The 14 data bits and their corresponding violation flags are put into a buffer.

The outer world can access this data in the butfer via [IC communication. Further processing

has already.been mentioned above.
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with some switching information to the television receiver. The receiver should be capable of

reacting automatically to this information by displaying the video information in a specified

aspect ratio. This signalling is to be considered separately from the type of system used, but

it should allow transmission of system related switching information as well.

The proposed standard leaves room for the later allocation of additional

switching information, related to the introduction of enhanced television services. The
proposed standard is applicable for 625 line PAL and SECAM television systems, but there

is potential to adopt it to other standards as well.

This proposal is applicable to 625 line PAL and SECAM systems in use, in

case where wide-screen signalling is required by the broadcasters. It specifies the wide

screen signalling information, the coding and the way of incorporating the coded information

into a 625 line system. The wide screen signalling information contains information on the

aspect ratio range of the transmitted signal and its position, on the position of the subtitles

and on the camera/film mode. Furthermore some bits are reserved for future EDTV

signalling (e.g. PALplus) as well as for future use.

This proposal specifies the transmitted signal. An annex gives the rules of

operation for the minimum requirements for receiver display formats as well as for

subtitling.

For the purpose of this standard the following definition shall apply: Letterbox

operation is the use of a picture format with an aspect ratio greater than 1.33, in such a way

that empty (black) lines are added to conform to a 4:3 transmission format.

Symbols and abbreviations

TXT: Teletext

Fs: clock frequency
Ts: sampling period
Td: data bit period

a: Aspect ratio
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This paragraph specifies the line code of the wide-s reBk hgHatiAg Thet SET
signalliiig bits-are transmitted as.a daa burst in the first part of lire2 Ehg p?ﬁog}o the. |

beginning of the wide screen signalling bits WSS is 11.0 £ 0.25 g4s ffom Oh of the

horizontal sync pulse H, as indicated in Fig. 9. In each frame lini 23 shall be occupied with

the wide screen signalling.

The clock frequency is: Fs = 5 MHz (+/- 1*107)

The sample period is: Ts = 200 ns

The signal shape is approximately a sine squared pulse.

The half amplitude pulse duration is: 200 ns +/- 10 ns.

The signal amplitude with respect to a maximum video signal amplitude of 700 mV is:

Ss00 mV +/-5%

The type of modulation coding is bi-phase modulation coding according to
Fig. 10. The duration of one data bit equals Td. The data bits are inserted in NRZ-L, in

which one data bit period equals 2 times 3 clock periods: Td = 6 Ts.

The preamble contains a run-in and a start code. The_ predmble is given in the
wide screen signalling bits transmission scheme table shown in Fig. 11. There are 14 bits in
total. One out of these 14 bits is allocated to the error detection code. There are 13 data-bits
available for transmission of information. The data bits are grouped in 4 data groups, see the
table shown in Fig. 11. For error detection, an odd parity bit has been introduced. The odd
parity bit belongs to the first 3 data bits only.

The 13 data carrying bits are groupéd in 4 groups. Group | contains 4 bits in
which the first 3 bits carty data and the last bit denotes the odd parity bit over the first three
data bits. Group 2 contains 4 daca bits, group 3 contains 3 data bits and group 4 contains 3
data bits..

The data bits are labelled b, up to and including b,, and b, up to and including
b,;. Bit b, is the odd parity bit as is shown in Fig. 11 and Table 1. The index also indicates

the order of transmission: i.e. b, is the first transmitted bit.

- Data Group 1, Aspect Ratio

Bits by, b,, b, denote the aspect ratio label, the letterbox format and position

according to Table 1. Bit by denotes odd parity of bits by, b,, by, by according to Table 1.



4:3 aferr] 1.46 14: 9

1.-46 < a [err] 1.66 - 16:9 1.66 < a
[err] 1.90 >16: 9 : a>1.90 Dat a
G oup 2, Enhanced Servi ces Bit b[err] denotes the filmbit in

accordance with table 3.

13
REPLACEMENT SHEET

Table 1: Aspect ratio label, letterbox and position code
s . = 3 S=4507
"b, | bbb | Aspect Full format or | Position No? of
ratio Letterbox active lines
label ¢))
1 000 4:3 full format not 576
| applicable
0 001 14:9 letterbox center 504
0 010 14:9 letterbox top 504
1 011 | 169 letterbox center 430
0 100 16:9 letterbox top 430
1 101 > 16:9 letterbox center not defined
l 110 14:9 full format  (2) | center 576
0 11l 16:9 full format not 576
(anamorphic) applicable
Note (1): The number of active lines is only an indication for the exact aspect ratio
a=1.33, a=1.57 and a=1.78.
Note (2): The actual transmitted aspect ratio is 4:3, but 2 14:9 window should contain

all the relevant picture content to encourage a wide screen display on a 16:9

television set.

The aspect ratio label indicates a range of possible aspect ratio. All aspect

ratio’s falling in these ranges are labelled by the same code. Table 2 indicates the aspect

ratio ranges.



Table 3: Filmbit b[err] Filmbit 0 canera

npde 1 filmnode (3) Note (3): The field
dom nance conforns to the EBU Recommendati on R62-1990, entitl ed:
"Reconmendati on dom nant field for 625-1ine 50 Hz processing". Bits
b[err], b[err] and b[err] are reserved. Shoykd all bersettQ O~
Lerr], blerr] Lerr] ik REPLACEMENT SHEET
Table 2: Aspect ratio ranges
) Aspccf ‘ratio label I Aspect ratio range E N

4:3 a < .46

14:9 1.46 < a < 1.66

16:9 1.66 < a < 1.90

>16:9 a> 1.90

Data Group 2, Enhanced Services
Bit.b, denotes the film bit in accordance with table 3.

Table 3: Film bit

by Film bit
0 camera mode
1 film mode - (3)

Note (3): The field dominance conforms to the EBU Recommendation R62-1990, entitled:

"Recommendation dominant field for 625-line 50 Hz processing”.
Bits by, by and b, are reserved. Should all be set to '0".

Data Group 3, Subtitles within Teletext bit.
 Bit bs denotes the subtitles within Teletext bit in accordance with table 4.

Table 4: Subtitles within Teletext bit

bs Subtities within Teletext bit

0 no subtitles within Teletext

1 subtitles within Teletext




Data G oup 3, Subtitles within Teletext bit. Bit b[err]
denotes the subtitles within Teletext bit-in accordance with table 4.
Table 4: Subtitles within Teletext bit b[err] Subtitles within
Tel etext bit 0 no subtitles within Tel et ext 1 .

subtitles within Tel etext 15

Subtitling mode & FEB, 127
Bits b,, b,, denote the subtitling mode’th acCprd & rgx[lib

Table 5: Subtitling mode

bio, by Subtitles infout of active
image area
- 00 no open subtitles
01 subtities in active image area
10 ) subtitles out of active image
area
It reserved

Note: the 'out of active image area’ subtitling, which extends into the active image area,

shall be treated as 'out of active image area’.

Fig. 12 indicates the meaning of the terms in active image area’ and "out of
active image area’.’ If the subtitle is within the white center part of the letterbox picture, the
subtitle is within the active image area. If ihe subtitles are in the black bars of the letterbox
picture, the subtitle is out of the active image area. In Fig. 12, diagram a illustrates the
letterbox center mode, while diagram b illustrates the letterbox tob mode. Logos may be

positioned in the upper left corner as indicated by the arrows.

Data Groupl4, reserved
Bits by,, b2, b, are reserved. Should all be set to '0";

ANNEX A - Rules of operation (informative)
Al - Receiver Display Formats
To ensure automatic selection of the most appropriate display mode, the

receiver with a 16:9 display should comply with the following minimum requirements:



15 subtitling node Bits b[err], b[err] denote the subtitling
npde i n accordance with table 5.

16
Table Al: Aspecg'ratio minimum requirements REPL ACE?
bzblt;o "A};ieéf ratio label | Minimum Réqﬁil-cm’;nté 6 FlH"’
000 4:3 ) case ]
001 14:9 case 2
010 14:9 case 2
011 16:9 case 3
100 16:9 case 3
101 >16:9 case 4
Case 1: 4:3 full format: The 4:3 aspect ratio picture should be displayed centred with

black bars at the left and right hand side of the display.

Case 2: Letterbox signalled as 14:9: the 14:9 aspect ratio picture should be displayed
using one of the following two methods:
a) the 14:9 aspect ratio picture shall be displayed centred with small bars at

the left and right hand sides of the display;
b) the 14:9 picture may be displayed filling the full width of the visible screen

by incorporating a small horizontal geometrical error - typically 8%.

Case 3: Letterbox signalled as 16:9: the 16:9 aspect ratio picture should be displayed

using the full width of the screen.

Case 4: Letterbox signalled as > 16:9: the > 16:9 aspect ratio pictﬁre should be
displayed using one of the following two methods:
a) as under Case 3;

b) the > 16:9 picture may be displayed using the full height of the screen, by

further zooming in.



Tabl e 5: Subtitling node

b[err]b[err'] Subtitles
00

I n/out of active | mage area no open
subtitles 01 subtitles in active inage area
10 subtitles out of active inage
area 11 reseryed

It should be noted that the viewer should be free to vﬁﬁﬁéﬂgg?wmnﬁaﬁcﬂty
TICE thetal et

sefected display condition. The-speed. of the automatic change of -2

mainly by the response time of the deflection circuit.

A2 - Subtitling
When the subtitling of letterboxed pictures is in the 'out-of active image area’,

even when partly, the new 16:9 receivers will loose this information, unless they display the
picture in the 4:3 mode. This would mean that on the 16:9 receiver black bars would be

present all around the active image content and this is to be avoided.

To serve both the interests of the existing 4:3 and the new 16:9 viewers, it is

of great importance, that
wide screen programmes should always have the subtitling (whether 'in active image

area’ or 'out of active image area’) conveyed as well by means of the Teletext service, and
that
- new 16:9 receivers, complying with this standard, should be equipped with a Teletext

decoder and always have the possibility of detecting the Teletext presence bit bs.

A3 - Procedure in absence of signalling
In the absence of signalling bits, the receiver should go to a default mode.

ANNEX B - Recommendations
Bl - Low-pass pre-filtering
It is recommended that the received wide screen signalling bits are low-pass
filtered beforFé decoding. This low-pass filter should preserve the main spectral-energy of the
wide screen signalling bits signa’, which resided in the spectral domain of 0 MHz up to
1.67 MHz.
B2 - Response time on a change in the received signalling information.
The maximum response lime on a change in the received signalling bits

information is recommended to be 120 ms.

It should be noted that the above-mentioned embodiments illustrate rather than
limit the invention, and that those skilled in the art will be able to design many alternative

embodiments without departing from the scope of the appended claims.

|
|
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Note: the 'out of active inmage area— subtitling, which extends into the
active inmage area, Bisdhtet Hss HetRabRebdas ' out of active inmage area'.

Fig. 12 indicates th e terns 'in active inmage area' and 'out
of active inmage area tleis wthin the white center part of
the letterbox pi cture, s wqfin the active inmage area. If the

subtitles are in the black bars of the letterbox picture, the subtitle is
out of the@%_ﬂi\_s\__/e i mage area. In Fig. 12, diagrama illust g

| etterbox center node, while diagramb illustrates the |et
Logos may be positioned in the upper left corner as indicdt .
arrows. 1. An extended television signal comprising signalling bits ffor co?vgylﬁ'ﬁEOﬁffﬁl f f
P
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information to control an extended decoder, the signalling bits comp] i
data bits, wherein the start code's main lobe of spectral energy residd$=
area of a baseband television signal, said lower spectral area having 2 maximum frequency
below 2 MHz, which maximum frequency is preferably 1.7 MHz, the start code having an
amplitude dip at zero frequency, and the start code has good aperiodic correlation properties
and a predetermined minimum bit Hamming distance to the data bits when shifted in the

direction of the data bits following the start code.

2. An extended television signal as claimed in claim [, wherein the start code has

an amplitude dip at said maximum frequency.

3. An extended television signal as claimed in claim 1, wherein the signalling bits
further comprise a run-in preceding the start code, and the start code has a predetermined

minimum bit Hamming distance (o the run-in when shifted in the direction of the run-in.

4, An extended television signal as claimed in claim 1, wherein the signalling bits
further comprise a run-in preceding the start code, the start code is based on a bit sequence
of a first length and has a first minimum bit Hamming distance to said run-in, and wherein
the combination of a last part of the run-in together with the start code is based on a bit
sequence of a second length exceeding said first length, said combination has a second

- minimum bit Hamming distance to said run-in, and said second minimum bit Hamming

distance exceeds said first minimum bit Hamming distance.

/

5. An extended television signal as claimed in claim 4, wherein the start code has
a third minimum bit Hamming distance to said data bits, said combination has a fourth
minimum bit Hamming distance to said data bits, and said fourth minimum bit Hamming

distance exceeds said third minimum bit Hamming distance.

6. An extended television signal as claimed in claim [, wherein the start code is

based on a Barker sequence of a first length, and the signalling bits further comprising a run-

LI IIIll L

e




Data G oup 4, reserved . “Bits b[err], b[err], b[err] are
reserved. Shoul d aflhis Beetdfas BéenReflaicecd ANNEX A - Rul es of operation

(informative) Di spl ay Formats To ensure
automati c sel ection propriate display node, the receiver with
a 16:9 display should conmply the fol l[SWi ng m ni mum requirenents:

Fa Yot —n i
in preceding the start code, the combination of a last part of the r -ﬁ??cg'g%_’_rvhtr- the“start;
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-code-breing based"on a Barker.sequence of a'second' fength exceedifrg ;a'.icé tfgsﬁengnh.,., ;

;
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7. An extended television signal as claimed in claim 1 wherein the start code

includes a sequence being code modulated in a manner deviating from the code modulation

of the data bits.

8. An extended television signal as claimed in claim 7, wherein said sequence is

(1E 3C1F) in hexadecimal notation.

0. An extended television signal as claimed in claim 8, the signalling bits further

comprising a run-in whose last bits are (000111) in binary notation.

10. An extended television signal as claimed in claim 1, the signalling bits further

comprising a run-in having at least eight transients.

11. An extended television signal decoder, comprising:

means (1) coupled to receive an extended television signal (CVBS) comprising
image data, signalling bits for conveying control information to control processing operations
with regard to said image data, and synchronizing information (VCS), for deriving said
synchronizing information (VCS) trom said extended television signal (CVBS);

means (7) coupled to receive said synchronizing information (VCS) for
selecting a signalling bits window;,

means (5, 11, 13) coupled to .receive said extended television signal for
decoding said'signalling bits during said signalling bits window;

" wherein the signalling bits comprising a start code and data bits, the start
code’s main lobe of spectral energy resides in the lower spectral area of a baseband
television signal, said lower spectral area having a maximum frequency below 2 MHz and
which maximum frequency is preferably 1.7 MHz, the start code having a local spectral
minimum at DC, and the start code has good aperiodic correlation properties and a

predetermined minimum bit Hamming distance to the data bits when shifted towards or over

the data bits following the start code.

[ s
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16 Tabl e Al: %geetﬁatlo m ni mum r equi renent s b[err]b[err]b[err]
4:3

Aspect ratio | abe Requi r enment 000
A
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12, An extended television decoder as claimed in claim [1fw cr@n&aﬁ' §Qgt)«aﬂ’hg;r

‘bits decoding means™(5, L1, 13) are preceded by a-low-pass-filter ha)

at said maximum frequency. l i

13. An extended television decoder as claimed in claim L1, wherein said signalling

bits decoding means (5, 11, 13) are preceded by a low-pass filter having a spectral minimum
at the color subcarrier frequency and an impulse response approximating a frequency domain
representation of an elementary pulse EP = cos? (x/2 * /(200 ns) ) when

-200 ns < t < +200 ns, and EP = 0 elsewhere,

14, An extended television decoder as claimed in claim [1, wherein said signalling
bits decoding means (5, 11, 13) are preceded by a low-pass filter having a2 [1 22 1] or

[2 3 4 43 2] impulse response at a [3.5 MHz sample rate.

15. An extended television decoder as claimed in claim 11, wherein said signalling
bits decoding means (5, 11, 13) comprise a start code detector (11) operative during a start -

code timing window having a timing tolerance of at least + 4 us.

16. An extended television decoder as claimed in claim 11, wherein said signalling
bits further comprise a run-in preceding said start code and said signalling bits decoding

means (5, 11, 13) comprise a start code detector (11) arranged for detecting a combination of

said start code and a last part of said run-in.

17. An extended television decoder as claimed in claim 11, wherein said signalling
bits decoding means (5, 11, 13) comprise a start code detector (11) arranged for-detecting a

start code séquence which is (1E 3CIF) in hexadecimal notation.

18. An extended television decoder as claimed in claim 1!, wherein said signalling

bits decoding means (5, 11, 13) comprise a start code detector (1) comprises:'
means (57) for determining whether a first plurality of bits has been correctly

received;
means (63, 65) for determining whether amongst a second plurality of bits, at

least a predetermined number is free from error.
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001
case 2
16: 9
case 4

be displ ayed centred w

L

14: 9 case 2 010 14: 9

bI ack bars at the peft—and- frght

hand side of the display. 96 FED

19. An extended television decoder as claimed in claim §l, WHeErgin said st'aft"”i":ode

011 ’}lgs &eetHas Been Rep case 3 101 C§S$R3Q 100
Case 1: HI,'"A,"I,HH’ IH" The 4:3 aspect raliRERICE u"""’é'silfﬁo??t]'l"‘{d

e S, o

detectdT ( 1.1)-furth€r-comprises:
means (59, 61) for determining whether said second plurality of bits contains a

bit pair around a transient, of which bit pair both bits are inverted.

20. A method of decoding an extended television signal, comprising the steps of:

receiving (1) an extended television signal (CVBS) comprising image data,
signalling bits for conveying control information to control processing operations with regard
to said image data, and synchronizing information (VCS), for deriving said synchronizing
information (VCS) from said extended television signal (CVBS);

selecting (7) a signalling bits window in dependence on said synchronizing
information (VCS);

decoding (5, 11, 13) said signalling bits during said signalling bits window in
response to said extended television signal (CVBS);

. wherein the signalling bits comprising a start code and data bits, the start
code’s main lobe of spectral energy resides in the lower spectral area of a baseband
television signal, said lower spectral area having a maximum frequency below 2 MHz and
which maximum frequency is preferably 1.7 MHz, the start code having a local spectral
minimum at DC, and the start code has good aperiodic correlation properties and a
predetermined minimum bit Hamming distance to the data bits when shifted towards or over

the data bits following the start code.

AN
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Case 2: Letterbox signalled as 14:9: the 14:9 aspect ratio picture
shoul d be di spl ayed »usi ng one of the follow ng two nefhods:
a) the 14:9 aspect ratio picture shall be displayed centred with small bars
at the left and right hand sides of the display;

b) the 14:9 picture nmay be displayed f1144 my the full vviq-df-lq—-eﬂ—-t%e—»vinsinbl.e
screen by incorporating a small horizont al] BERIFEERITEE Setror
- typically 8% Case 3: _ .. Letterbox shﬂgglled_as 161 9:rttre—16:--9-aspect
ratio picture should be di ecPDE ALLING, PLTS fu?B Wk oot {hé
screen. Case 4: Let t er box S|gnalled as > 16:9: the 3 3Spe

rati o picture should be ABSTRACT

\y°4

v

In an extended television signal comprising
signalling bits for conveying control information to
control an extended decoder, the signalling bits
comprise a start code and data bits, the start code’s
main lobe of spectral energy resides in the lower
spectral area of a baseband television signal below 2.
MHz and preferably belw 1.7 MHz, the start code is
preferably (almost). DC-free, and the start code has
good aperiodic corréiation properties and a
predetermined minimum bit Hamming distance to the data
bits when shifted in the direction of the data bits

following the start code.

FIGURE 1

Sheet Has Been Replaced
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di spl ayed using one of the follow ng two met hods: a) as under

Case 3; b) the > 16:9 picture may be displayed using the ful
hei ght of the screen, by further zooming in.
17
3 1 2 6 FER 007
X10
2..
1.5F
]
w
Tk
1r ’ ML
0.5f
! ‘/.k! N ! 1
0 1 4 ) 6
— f [MH2]
Rl ~—mmmmm == > <mmmmmmmmm == S0 = m - mmmmmmmm> |
— o — o/ —|
[ S T R R o I l | ---> DATA
[ — — R — |
u [ <=mmmmmme 4,8 ps —m=mmmmmms >
J<mmmmmmm e 6,0 ps —mmmmmmmmmmos >
{-—>SC
.000 111.000 1111 000 1111 00000 11111 (binary)
.07. 1E 3C1F (hex)
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It should be noted that the viewer should be free to override the
automatically selected display condition. The speed of t
change of aspect ratiois limted mainly by the response| tH

Gy
ADELAERE SHEET

deflection circuit. A2 - Subtitling r-hen-—t-he——
subtitling of letterboxed pictures is in the 'out-of actipye |2B@q;;éqfq@é~=
even when partly, the new 16:9 receivers will |oose this Jnfofmation, =
unl ess they display the picture in the 3 node. Thi s woul t—rreamttrat—on

the 16:9 receiver black bars would be present all aroungd the active inmage
content and this is to be avoi ded. To s¢ gt

P
I nterests of the existifg—4—3-and t hg rewli6=9—vi ewer s —i+ i,f
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of great inportance, that w de screen programmes shoul d al ways have the
subtitling (whether "in active image area' or 'out of active inmage area')
conveyed as well by nmeans of the Tel etext service, and that new 16:9
receivers, conplying with this standard, should be equi p@@q, W t-h-a Teletext
decoder and al ways have the possibility of detecting tHe Telétext presenc
bit b[err]. A3 - Procedure in absence of signdll ng

In the absence of signalling bits, the rscei ver shoul d |go] t & RES 8207
node. ANNEX B - Recommendati ons Bl - Low pass |pre-filtering

7
! ] 1
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Ay ' WSs23
DIGVIP ——
§
eS| 1B e~ ko
ADC 43 113
CVBS
CVBS
———————] A1
115
7

123

FIG. 4



It is recommended that the received w de screen signalling bits are

| ow-pass filtered before decoding. This |ow pass filter should preserve the
mai n spectral -energy of the wide screen signalling bits signl, which
resided in the spectral domain of O MHz up to 1.67 B2 onEET |
Response tine on a change in the received signalling |ﬁf%ﬂ4&ﬁidﬁ? EEl |

The maxi mum response tine on a change in the received si-ghattTTg bt
information is recommended to be 120 ns. tﬁsﬁg@19£7be nbot ed
that the above-nenti oned enbodi nents illgustrate rathef than I'imt thd
invention, and that those skilled in the art will be pb €S1 gn man
alternatlve enbodi nents without departing fromthe sc pe of the appen
cl ai nms.

| A
WSS23
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C ai ns: 1. An extended tel evision signal conprising signalling
bits for conveving control information to control an extended decoder, the
signalling bits conprising a start code and data bits, wherein the start
code's main | obe of spectral energy resides in the | ower spectral

REPLACEMENT SHEET |
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area of a baseband television signal, said |ower spectral area having a

HBX|nun1frequency below 2 MHz. the start code having an anplitude d|p at
Zero frequency, and the start code has good aperi odi c_carrelati-ep—---~

properties in that an autocorrelation of the start codgeppaCENENEEHEE! a;
gl obal maxi mum of one at zero delay, shows a differe _oi_aL«+ -east—one,
hal f between the gl obal nmaxi mum and any jocal maxinma,} ap aqﬁ-_rr_ﬁzﬁ? néd
m ni rum bit Hamm ng di stance to the dataVYbits when shjf 3 ir ctlon
of the data bits following the start code, the predetpr ki-red-
Hanm ng di stance being at | east one. 2. lext ended teIeV|sﬁon

signal as clained in claim1, whergrmThe Start co0&k _ - p
at said maxi num frequency. An extend tel evi sion signal as
clained in claiml. wherein the signalling bits -

1=

a1 FIG. 7

_

FIG. 12a

qF

FIG. 12b




further conprise a run-in preceding the start code, and the start code has
a predeterm ned m nimum bit Hamm ng distance to the run-in when shifted in
the direction of the run-in. 4, An ext ended tel evision signa
as claimed in claim1, wherein the signalling bits further conprise a

run-in preceding the start code, the start code is based _on a bit sequence
of a first length and has a first mninumbit Hanm ng di Rgﬂm'\gmsgudh i
run-in, and wherein the conbination of=a |ast part of tlhe_run-1n._together
with the start code is based on a bit Zequence of a sedo é%ﬂ%ﬁﬁ xseddiing
said first length, said conbination has a second m ni mym pi ﬁgﬁ

di stance to said run-in, and said second m ninum bit Hg }

exceeds said first nininmum bit Hanm ng di st ance. 5. - An ext ended
television signal as claimed in claim4, wherein the st
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a third mninumbit Hamm ng distance to said data bits, said conbination
has a fourth mninmumbit Hanm ng di stance to said data bits, and said
fourth mnimum bit Hamm ng di stance exceeds said third mnimumbit Hanm ng

di st ance.
An extended tel evision signal
S

as clainmed in claim1,

]
NRZ-L |

8

19 6.
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based on a Barker sequence of a first length, and the signalling bit
further conrpising a run- in preceding the start code, the conbination of a
l'ast part of the run-in together with the start code being based on a

Bar ker sequence of a second |ength exceeding said first |ength. 7.
An extended tel evision signal as clained in claim1, wh
I ncl udes a sequence bei ng code nodul at eg in a manner deyiREALAG: f

code nodul ation of the data bits. 8. An exten :
signal as claimed in claim?7, wherein said sequence is 1E13CGj 4 HE
hexadeci mal noigthfils Bits Transmission fi6. || fis—Lf: M g
Insertion: First half of line 23 ma | no | ne B
Coding:  Bi-phase modulation coding e —
Clock: 5 MHz (T¢= 200 ns) FIGT
run-in start code
29 elements 24 slements
based on 5 MHz based on 5 MHz
0x1F1C 71C7 Ox1E 3C1F
1 111:1 000111000111 0001 1100 0111 0001 11100011 1100 0001 1111
#
L

© 1 info bit consists of 6 elements F'G. 1 1 d
based on 5 MHz clock.



&

9. An extended tel evision signal as clainmed in claim8, the
signalling bits further conprising a run-in whose last bits are 000111 in

bi nary notati on. 10. An extended tel evision signal as clained-
inclaiml. the signalling bits further conprising a run-in having at | east

ei ght transients. 11. An extended tel evision si |.ai med

in claiml, wherein said maxi num f requenTbeof said | ower sp (ﬁEPa}Qf“aT e;gv« ,ﬁs:"‘:}
bel ow 1.7 MHz. 12. An ext ended | evi si on signal Jas wml (Feied

claim1, wherein said mninmum_bit Hamm ng di stance of the stiarg

the data bits is Stztis Bits Transmission

Insertion: First half of line 23
Coding: Bi-phase modulation coding

Clock: 5 MHz (T= 200 ns)

8Eh 13 |
S
i

group 1 group 2
Aspect Ratio Enhanced Services
24 slements 24 elements
based on 5 MHz based on 5 MHz
bit numbering bit numbering
0123 . 4567
LSB MSB LSB MSB
per info bit: per info bit:
'0' = 000 111 @ ‘0"=000 111 @
'1"=111 000 : “1"=111 000
3210 | bit number 4 | bit number
1000 | full format 4:3 0 | Camera mode
0001 | box 14:9 Center 11 Film mode

0010 | box 14:9 Top
1011 | box 16:9 Center

0100 | box 16:9 Top bS = Reserved. Should be set to ‘0’

1101 | box >16:9 Center b = Reserved. Should bs set to 'O’
1110 ] full format 14:9 Center 6
| shoot and protect 14:9 b7 = Reserved. Should be set to ‘0*

0111 | full format 16:9 —

b, = Odd Parity Bit

@ 1 infobil ists of 6 el t
" pased on sz oook. F1G. 11D



13. An extended tel evision signal decoder, conprising:
nmeans (1) coupled to receive an extended tel evision signal (CVBS)
conprising inage data, signalling bits for conveying control infornmation to
control processing operations with regard to said inag
~ synchroni zing information (VCS), for deriving said synchﬂ&ﬁi&ﬁﬁ@““? SHEET
I nformation (VCS) from sai d extended tel evision signal {( GBSy

nmeans (7) coupled to receive said synci“r‘pnl zing infor ionz(b\/ ) ;
sel ecting a signalling bits w ndow, means ‘5"

coupled to recelve nal for | d buurng sard
signalling bits dur¥ ?qﬁégﬁdgfémﬁglmdow
Insertion: First line ,

Coding: Bi-phase modulation coding
Clock: 5 MHz (T =200 ns)

emrraretr nr—y

group 3 group 4
Subtitles Reserved
18 elements 18 elements
based on 5 MHz based on 5 MHz
bit numbering bit numbering
8 9 10 11 12 13
LSB MSB LSB MSB
per info bit: . @ per info bit: @
'0' =000 111 '0'=000 111
'1'=111 000 . '"1"= 111 000

Reserved.
Should all be set to '0°

8 | bit number

o no sublitles
within Teletext

sublitfes within
Teletext

1-0 9 | bit number

oo |noopen

subtitles

01 subtitles in active
image area

10 subtitles out of act.
image area

11 | reserved

@ 1 info bit consists of 6 el t
lbasec; osn% Ml?l;?lggk? FIG 1 1



20 " Twherein the signalTing bits conprising a start code and
data bits, the staﬂ'hIS&ludéiasBmRepldcabe of spectral energy resides in the

| ower spectral ar ea tel evi si on signal. ctral
area having a rraX| | ow 2 I\/giz the
spectral m ni mum at an art cod® has

&g@ﬂ'hsﬂ% a | ocal
properties_in that an autocorrel ation of the start

orir € ati on
ode, norwedg Ziedi to a

gl obal mex&B% of one at zero del ay, shows a diff ?

hal f between the gl obal maxi num and any | ocal max

nBel at f ealst | one
m ni mrum bit Hamm ng di sta othedaabt
the data bits foll mﬁ“r@“ﬁ"ﬁ%“i‘ﬁ%{?sp '8%@ c?rﬂ@:"s'm s‘g alﬁ"g bis %rtcSXVf"e
information to control an extended decoder, the signalling bits comprising a start code and

data bits, wherein the start code's main Jobe of spectral energy resides in the lower spectral
area of 2 baseband television signal, said lower spectral area having a maximum frequency

below 2 MHz, which maximum frequency is preferably 1.7 MHz, the start code having an

amplitude dip at zero frequency, and the start code having predetermined minimum aperiodic
correlation properties and a predetermined minimum bit Hamming distance to the data bits when

shifted in the direction of the data bits following the start code.

2. An extended television signal as claimed in claim 1, wherein the start code has

an amplitude dip at said maximum frequency.

3. An extended television signal as claimed in claim |, wherein the signalling bits
further comprise a run-in preceding the start code, and the start code has a predetermined

minimum bit Hamming distance to the run-in when shifted in the direction of the run-in.

4. An extended television signal as claimed in claim [, wherein the signalling bits
further comprise a run-in preceding the start code, the start code is based on a bit sequence
of a first length and has a first minimum bit Hamming distance to said run-in, and wherein
the combination of a last part of the run-in together with the start code is based on a bit
sequence of a second length exceeding said first length, said combination has a second
minimum bit Hamming distance 10 said run-in, and said second minimum bit Hamming

distance exceeds said first minimum bit Hamming distance.

5. An extended television signal as claimed in claim 4, wherein the start code has
a third minimum bit Hamming distance to said data bits, said combination has a fourth
minimum bit Hamming distance to said data bits, and said fourth minimum bit Hamming

distance exceeds said third minimum bit Hamming distance.

6. An extended television signal as claimed in claim !, wherein the start code is

based on a Barker sequence of a first length, and the signalling bits further comprising a run-

* [ L M s *




predet er m ned- 'm ni.num-hi't_"Ha n%i di stance being at |east one. 14.
An extended tel evhi ® claimed in claim 13, wherein said
signalling bits dj 5, 11, 13) are preceded by a | owpass

filter hav
An ext ende
signal l'i ng
filter hav
i mpul se re
el enentary
[err] +200

ing a c y at said maxi muprfTEqUENCYy curks-
d tel evision decoder as cl.ainedgin cla rﬁiﬁfwhéhl i%gi _
bits decodi ng means (5, 11, 13) are ptedgedéd by aﬁlo pass
i GredeciMe i lsakt d6de, the eombindtiva afal last hefirdn-i beglemei

sponse roximgting _a_freguency f in f an

‘g‘i‘ﬁ E‘é"’%&‘—‘eer&)gﬁéﬂ?‘? SQUENF 9 2 Sgg%/d?lg St [err] t
ns, and EP = 0 el sewhere. |

7. | . An extended television signal as claimed in claim |, wherein the start code

includes a sequence being code modulated in 2 manner deviating from the code modulation

of the data bits.

8. An extended television signal as claimed in claim 7, wherein said sequence is

(1E 3CIF) in hexadecimal notation.

9. An extended television signal as claimed in claim 8, the signalling bits further

comprising a run-in whose last bits are (000111) in binary notation.

10. An extended television signal as claimed in claim 1, the signalling bits further

comprising a run-in having at least eight transients.

11. An extended television signal decoder, comprising:
means (1) coupled to receive an extended television signal (CVBS) comprising

image data, signalling bits for conveying control information to control processing operations

with regard to said image data, and synchronizing information (VCS), for deriving said

- synchronizing information (VCS) from said extended television signal (CVBS);

means (7) coupled to receive said synchronizing information (VCS) for
selecting a signalling bits window; '

means (5, L1, 13) coupled to receive said extended television signal for
decoding said signalling bits during said signalling bits window;

wherein the signalling bits comprising a start code and data bits, the start
code’s main lobe of spectral energy resides in the lower spectral area of a baseband
television signal, said lower spectral area having a maximum frequency below 2 MHz and
which maximum frequency is preferably l;7 MHz, the start code having a local spectral
minimum at DC, and the start code having predetermined minimum aperiodic correlation

properties and a predetermined minimum bit Hamming distance to the data bits when shifted
towards or over the data bits following the start code.

| EHR R
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16.° -~ An emBﬁhed{atth@\meﬁao@m decoder as clained in claim 13,

wherein safd signall ing neans (5, 11, 13)qafepreceded,

| owpass filter haV'Hmm“MImw or [234432] i u,REBLK%’é‘ ﬁﬁs%ﬁ?ﬁi
13.5 Mz sanple rate. 17, An ext ended tel eV si der_as
clainmed in claim13, wherein said signall i?fﬂg bits decodjn
13) conprise a start code detector, (11 operaltj ve duri.n
timng wndo havi ng AntSxinAY tiViIoRRcErdst asflajmedsip cha’@
An ext ended dieliexas MRS YO0, 185 are!pRéciRA By1a dvdbBasTite :
signalling bits furfher conprise a run-in preceding sai«m code and
sai d si gnal [} srdd prakisnure Esawangy-mreans (5, 11, 13) conprise a start code
detector (11) arranged for detecting a conbination of

ling

13. An extended television decoder as claimed in claim 11, wherein said signalling
bits decoding means (S, 11, 13) are preceded by a low-pass filter having a spectral minimum
at the color subcarrier frequency and an impulse response approximating a frequency doma.in
representation of an elementary pul’sé EP = cos? (/2 * ¢/(200 ns) ) when

200 ns <t < +200 ns, and EP = ( elsewhere.

14. An extended television decoder as claimed in claim 11, wherein said signalling
bits decoding means (5, 11, 13) are preceded by a low-pass filter having a [1 22 1] or

(2 3443 2] impulse response at a 13.5 MHz sample rate.

15. An extended television decoder as claimed in claim 11, wherein said signalling
bits decoding means (5, 11, 13) comprise a start code detector (11) operative during a start

code timing window having a2 timing tolerance of at least + 4 us.

16. An extended television decoder as claimed in claim 11, wherein said signalling
bits further comprise a run-in preceding said start code and said signalling bits decoding

means (3, 11, 13) comprise a start code detector (11) arranged for detecting a combination of

said start code and a last part of said run-in.

17. An extended television decoder as claimed in claim 11, wherein said signalling
bits decoding means (5, 11, 13) comprise a start code detector (11) arranged for-detecting a

start code sequence which is (1E 3CIF) in hexadecimal notation.

18. An extended television decoder as claimed in claim 11, wherein said signalling
bits decoding means (5, 11, 13) comprise a start code detector (1) comprises:

means (57) for determining whether a first plurality of bits has been correctly
received; _
means (63, 65) 'fo_r determining whether amongst a second plurality of bits, at

least a predetermined number is free from error.
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e
sai d start code and a Iasheegi%lacgj said run-in.

21

o I = - ::ET

21

An extended television decoder as claimed in claim 11, wherein said start dode

19.
detectot (11)- furth€r-comprises:”
means (59, 61) for determining whether said second plurality of bits contains a

bit pair around 2 transient, of which bit pair both bits are inverted.

A method of decoding an extended television signal, comprising the steps of:

receiving (1) an extended television signal (CVBS) comprising image data,

20.

signalling bits for conveying control information to control processing operations with regard
to said image data, and synchronizing information (VCS), for deriving said synchronizing
information (VCS) from said extended television signal (CVBS);

selecting (7) a signalling bits window in dependence on said synchronizing
information (VCS);

decoding (5, 11, 13) said signalling bits 'during said signalling bits window in
response to said extended television signal (CVBS);

wherein the signalling bits comprising a start code and data bits, the start
code’s main lobe of spectral energy resides in the lower spectral area of a baseband
television signal, said lower spectral area having a maximum frequency below 2 MHz and
which maximum frequency is preferably 1.7 MHz, the start code having a local spectral
minimum at DC, and the start code having predetermined minimum aperiodic correlation
properties and a predetermined minimum bit Hamming distance to the data bits when shifted
towards or over the data bits following the start code.

21, A method for encoding an extended television signal comprising the steps:
generating signalling bits for conveying control information to control an extended

decoder;

inserting the signalling bits into an extended television signal; and

providing said extended television signal with said signalling bits for transmission;

wherein the signalling bits comprise a start code and data bits. the starf code
having a main lobe of spectral energy residing in a lower spectral area of a baseband television
signal, said lower spectral area having a maximum frequency below 2 MHz, the start code having
an amplitude dip at zero frequency, and the start code having minimum predetermined aperiodic
correlation properties and a predetermined minimum bit Hamming distance to the data bits when
shifted in the direction of the data bits following the start code.

* [ L M s *
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19. An extended tel evision decoder as clainmed in claim 13 wherein
said signalling bits decoding means (5, 11, |3) conprise a start code

deteetor (11) arranged for detecting a start code sequence whi 3C1F
i n hexadeci mal nonti on. 20. An ext ended™ 3

clainmed in claim13 wherein said signalling bits de

conpfi ses: means (57) for determ ning

plurality of bits has been correctlylreceived,
for determ ning whet her anongst a second plurality
predeterm ned ined nunber is free fromerror. 21.

The invention relates 10 a extended television signal comprising signalling bits

for conveying control information to couxol an extended decader.

Such an extended television signal has besn described in the German patenc
ai:plication DE-A<41.12.712. This prior art document discioses a signalling bits signal
comprising -run-in information dac, start information data_; and useful information data. The
run-in information data comprise eight sine oscillations for syachrounising a phase-locked

U loop. The start information daca serve for addressing the useful information data and for
carching the start of the useful information data. As soon as the recsiver determines the
presence of recognition data in the input signal, the recsiver is able to procsss the usetul
information data with the correct phase. No further details with regard to the start
information data are given. The useful information data are, for example, bi-phase coded.

The signal is DC-free to facilitate magneric recording.

It is, incer alia, an object of the invention 0 provide an extended television
signal having signalling bits which are reliably decodable under severe circumstances. To this
end, one aspect of the invention provides an extended television signal as defined' inf claim 1.
A secand aspect of the invention provides an extended television signal decader as;defined in
o claim 13. A third aspect of the invention p;'OVides a method of decoding an extended

television signal as defined in claim 22. Advantageous embodiments of the invention are
defined in the subclaims. A fourth aspect of the invention provides a method of encoding
an extended television signal as defined in claim 23..

The extended television signal in accordance with the invention comprises

signalling bits for conveying control information to control an extended decoder, wherein the
signalling bits comprise a start cade and data bits, the start code's main lobe of spectral
energy resides in the lower spectral area of 2 baseband television signal below 2 MHz and
preferably below 1.7 MHz, the start code is preferably (almost) DC-free, and the start code
has good aperiodic correlation properties and a predetermined minimum bit Hamming
distance (in number of bit coincidences) to the data bits when shifted towards or over the

data bits following the start cade.



detegtor (11) further conprises: | ' means (59, 61) for

det ermi ni ng whet her said second plurali ty of bits contains a bit pair

around a transient, of which bit pair both bits are inverted. 22.
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area of a baseband television signal, said lower spectral area having 2 maximum frsquency
below 2 MHz, the start code having an amplitude dip at zero frequency, and the start code
has good aperiodic correlation properties in that an autocorrelation of the start code, -

normalized o a global maximum of one at zero delay, shows a difference of at least one half

between the global maximum and any local maxima, and a predetermined minimum bit

g

Hamming distance to the data bits when shifted in the direction of the data bits following the

start code, the predetermined minimum bit Hamming distance being at [east one.

2. An extended television signal as claimed in claim I, wherein the start code has

' an amplitude dip at said maximum frequency.

3. An extended television signal as claimed in claim 1, wherein the signalling bits
further comprise a2 run-in preceding the start code, and the start code has a predetermined
minimum bil’. Hamming distance to the run-in when shifted in the direction of the run-in.

4, : An extended television signal as claimed in claim' 1, wherein the signalling bits
further comprise a run-in preceding the start code, the start code is based on a bit sequence
of a first length and has a first minimum bit Hamming distance to said fun-in, and: wherein
the combination of a last parf of the run-in together with the start code is based on a bit
sequence of a second length exceeding said first léngth, said combination has a second
minimum bit Hamming distance to said run-in, and said second minimum bit Hamming
distance exceeds said first minimum bit Hamming distance.

3. . An extended television signal as claimed in claim 4, wherein the start code has
a third minimum bit Hamming distance to said dara bics, said combination has a fourth
minimum bit Hamming distance to said dara bits, and said fourth minimum bit Hamming

distance exceeds said third minimum bit Hamming distance.
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wherein the signalling bits conprising a start code and-data—birts;The. I
start code's main | obe of spectral energy resides in t‘h@EFbm@Eﬂ‘“specWﬁI
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code being based on a Barkcr sequence of a second length exceeding said first length.

7.

An extended television signal as claimed in claim 1, wherein the sart code

includes a sequence being code modulated in a manner deviating from the code modulation

of the data bits.

8.

An extended television signal as claimed in claim 7, wherein said sequence is

lE 3C1F in hexadecimal notation.
Ay ———————

An extended television signal as claimed in claim 8, the signalling bits further

"
9.
comprising a run-in whose last bits are ‘00011 - 1n binary notation.
10. An extended television signal as claimed in claim 1, the signalling bits further
comprising a run-in having at least eight wansients.
11. ~ An extended television signal as claimed in claim 1, wherein said maximum
frequency of said lower spectral area is below 1.7 MHz.
12. ,An extended television signal as claimed in claim 1, wherein said minimum bit
Hamming distance of the start code to the data bits is three.

13.

An extended television Signal decoder, comprising:
means (1) coupled to receive an extended television signal (CVBS) comprising

image data, signalling bits for conveying control information to control p.rocessing operations

with regard to said image data, and synchronizing information (VCS), for deriving said

synchronizing information (VCS) from said extended television signal (CVBS);

means (7) coupled to receive said synchronizing information (VCS) for

selecting a signalling bits window;

means (5, 11, 13) coupled to rccexve said extended televxsnon signal for

_decoding said signalling bits during said signalling bits window;

I
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m ni mum bi t Hamm ng di stance being at |east one. 23. A

met hod for encoding an extended tel evision signal conprising_.he. steps:
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television signal, said lower spectral area having a maximum frequency b¢low 2 MHz, the
~start code having a local spectral minimum at DC, and the start code has go
correlation properties in that an autocorrelation of the start code, normalized to a glabal

apenodi

maximum of one at zero delay, shows a difference of at least one half between the global

'maximum and any local maxima, and a predetermined minimum bit Hamming distance to the
data bits when shifted towards or over the dara bits following the start code, the

predetermined minimum bit Hamming distance being at least one.

14. An extended television decoder as claimed in claim_]3, wherein said signalling
bits decoding means (5, 11, 13) are preceded by a low-pass filter ha\;ing a cuc-off frequency

at said maximum frequency.

15. An extended (elevision decoder as claimed in claim 13, wherein said signalling
bits decoding means (5, 11, 13) are preceded by a low-pass filter having a spectral minimum
‘at the color subcarrier frequency and an impulse response approximating a frequency domain
representation of an elementary pulse EP = cas? (#/2 * v/(200 ns) ) when

<200 ns < t < +200 ns, and EP = 0 elsewhere.

16. An extended television decoder as claimed in claim 13, wherein said signalling
bits decodihg means (5, 11, 13) are preceded by a low-pass filter havinga {1 22 1} or
(2 3 4 4 3'2] impulse response at a 13.5 MHz sample rate. '

17. An extended television decoder as claimed in claim 13, wherein said signalling
bits decoding means (5, 11, 13) comprise a start code detector (11) operative during a start
code timing window having a timing tolerance of at least + 4 us.

18. . An extended television decoder as claimed in claim 13, wherein said signalling
bits further comprise a run-in preceding said start code and said signalling bits decoding

means (5, 11, 13) comprise a start code detector (11) arranged for detecting a combination of

said start code and a last part of said run-in.
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generating signalling bits for conveying control information to control an
extended decoder; Inserting the signalling bits into an
ext ended tel evision signal: and provi di ng sai d extended

tel evision signal with said signalling bits for transrri's%gn;’_{w.. oo |
wherein the signalling bits conprise a start code and dat'&" Hitss¥ theHEE Ly
code having a nain | obe of spectral energy residing ijn a Iower spectrjal
area of a baseband television signal, gaid | ower speqtrial Q8 &Ph#83ng
maxi mum frequency below 2 MHz, the start code having anf anplitude dig
zero frequancy, and Amextsided telayisibn decodenay atdimedrinnaizimelld twdermimsd sgnellingdi
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the start caeeade sequence which is 1E 3C1F- in hexadecimal notarion.

20 An extended television decoder as claimed in claim 13, wherein said signalling
bits decoding means (S, 11, 13) comprises:

means (57) for determining whether a first plurality of bits has been correctly
received; '

means (63, 63) for determining whether amongst a second pluralicy of bits, at

"least a predetermined number is fres from error.

————

U. Aq extended television decoder as claimed in claim 13, wherein said start code
detector (11) further comprises: ) _
means (39, 61) for determining whether said second plurality of bits contains a

bit pair around a transient, of which bit pair boch bits are inverted.

22, A method of decoding an extended television signal, comprising the steps of:
scsiving (1) an extended television signal (CVBS) comprising imags data.

signallingbir.s for conveying control information to controt pmc:Ssihg operations with regacd
t0 said image data, and synchronizing information (VCS), for deriving said synchronizing
information (VCS) from said extended television signal (CVBS);
- - selecting (7) a signalling bits window in dependence on said synchronizing

information (VCS); .

decoding (5, 11, 13) said signalling bits during said signalling bits window in
response to said extended television signal (CVB_S)ﬁ

wherein the signalling bits comprising a start code and data bits, the start
code’s main lobe of spectral energy resides in the lower spectral area of a baseband
television signal, said lower spectral area having a maximum frequency below 2 MHz and

which maximum frequency is preferably below 1.7 MHz, the start code ‘having a local spectral
minimum at DC. and the start code has good aperiodic correlation properties (n that an

autocorrelation of the start code, normalized to a global maximum of one at zero delay,
shows a difference of at least one half between the global maximum and any local maxima,

_and a predetermined minimum bit Hamming distance to the data bits when shifted towards of
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0ver the date Bits following the Start. code. the predetermtned

minimum bit Hamming distance being at least one.

23 A method for encoding an extended television signal comprising the steps:
generating signalling bits for conveying control information t0 contro! an extended
decoder; : _

inserting the signalling bits into an extended television signal: and

providing said extended television signal with said signalling bits for mansmission;

wherein the signailing bits comprise a start code and dara. oits, the start code;
having a main lobe of spectral energy residing in a lower spectral area of a baseband television
signal, said lower spectral area baving a maximum frequency below 2 MHz, the start code having
an amplitude dip at zer0 frequency, and the start code having minimum predetermined aperiodic
correlation properties and a predetermined minimum bit Hamming distance to the data bits when
shitted in the direction of the data bits following the start code.
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START CODE FOR SIGNALLING BITS
ABSTRACT

In an exfégded television signal comprising
signalling bits fgg;conveying control information to
control an extended decoder, the signalling bits
comprise a start code and data bits, the start code’s
main lobe of spectral energy resides in the lower
spectral area of a baseband television signal below 2.
MEz and preferably below 1.7 MEz, the start code is
preferably (almost) DC-free, and the start code has
good  aperiodic correlation  properties and a
predetermined minimum bit Eamming distance to the data
bits when shifted in the direction of the data bits

following the start code.
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