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met hod and apparatus for decodi'fsg df AH [ ' having at | east a
startcode or sync word section and a data S |y which can be used for
decodi ng signalling information contained in a television signal to control
recordi ng or other ' processi ng operations, nore specifically for
decodi ng a w de screen signalling signal 5 indicating, for exanple,
t he aspect rati o andddwdiorg gfh  iDeta Tl Ofranemic fad njn f a
television signal. Television System The article "Wde-Screen

Signalling for EDTV', presented by D. West er kanp

The invention relates to a method and apparatus for decoding a data signal
having at least a startcode or sync word section and a data section, which can be used for _
decoding s1gnallmg information contamed ina telev1s10n signal to control recording or other
processing operations, more specifically for decoding a wide screen signalling signal

- 5 indicating, for example, the aspect ratio and the origin (i.e. camera or movie film) of a
television signal. |

The article "Wide-Screen Signalling for EDTV", presented by D.

10 Westerkamp on the 18th International Television Symposium and Technical Exhibition,
Montreux (CH), 10-15 June 1993, Symposium record pp. 748-754, discloses a wide screen
signalling signal which can be transmitted with an extended definition television (EDTV)
signal. The article does not disclose any decoder hardware for such a wide screen signalling
signal. | | | -

15 The non-prepublished international application WO-A-94/28678

| (attorney’s doi:ket PHN 14,478) also discloses a wide screen signalling signal and a decoder
for such a signal. 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
s1gnal wlnch lower spectral area has a maximum frequency below 2 MHz (preferably 1.7

20 MHz). Thestancodehasalocalspecn'almmmumatDC. 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 data bits following the start code.
The signalling bits decoder is preceded by a low-pass filter having a cut-off frequency at the
maximum frequency of the lower spectral area. The signalling bits decoder comprises a start

25 code detector having circuitry to determine whethier a first plurality of bits has been correctly
received, and whether amongst a second plurality of bits, at least a predetermined number is
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In accordance with one aspect, the invention provides a method of | ' (
decoding a data signal having at least a startcode or sync word section and a d_ata section, in

which the data signal is converted into a sequence of multi-bit samples having at least a
_ startcode or sync word section and a data section. The sequence of multi-bit samples is

15 processed to obtain a word sync s1gnal mdlcanng synchromzauon mformatlon Preferably,
disturbance measurement signal is obtained from at least the startcode or sync word section
of the sequence of multi-bit samples. Finally, the data section of the sequence of multi-bit
samples is code demodulated in response to the word sync signal, and preferably in
dependence upon the disturbance measurement signal, to obtain a demodulated data 51gnal

20 _

. A primary application of this invention coneerns a new concept of a wide
screen s1gnall|ng decoder. Wide screen signalling (WSS) is used in 625-line television
systemst&tnnsferstaummfomanonconcemngtheacmalcontem0fmeslgnalma
telev:sm‘teeewer It is transmitted once per frame in the first half of line 23 of a composlte

25 video baseband slgml (CVBS). _

N The ‘WSS signal contains a run-in, startcode and biphase code modulated
data. The main energy of the WSS signal is in the lower video spectral domam, wh;ch is
0-1.7 MHz, althoughthedeslgnofthesngnalxsbasedonasm-lzclock -

In a preferred embodiment, the new decoder concept differs from
30. convenuonalonesmthatndoesnotusethemn—mforaphaselock loop (PLL)togam |
acquisition and lock, 1tdoesnotusethesmtcodetodetecttheWSS slgnal in line 23 and it
does not establish a measure of data reliability by checking on biphase code vnolatlons The
preferred embodiment of the new decoder concept does use the tail of the run-in and -
startcode for timing estimation, it does perform biphase code demodulation of the biphase
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It is, inter alia, an object of the invention to provide a practical method

and 30 apparatus for decoding a data signal. To this end, a first
aspect of wdnes/1393ent i on pr OVI des a PHN 15, 077 PCT/IB95/00873

PCT/ 1 B95 /008 78 '

2 13- 05- 1996 3 decodi ng nmet hod as defined in

claim1. A second aspect of the invention provides a decoding
devi ce aencadedriath and tHexiata &hahﬂtt:h iis estimmatext by cdmpiring theiata samplésowitias a

el vi 1 SR AFVEL This fiseshold Jf Actaniged By amessure of RMS Bistirignge. A gnensure
oper at | ORsg gt éﬁﬁblﬁgdxsl wked Itauaeann{é WM thee A8 G 'WSS sf ﬁ@ewmﬁs QP nf OVvi des

hod of decoding a data signal having at ast a startcode or
sync vvord sectlon and Simuations and measuremeptschave shewsn et ithie dewrconteptrof 0. A

appar 2 uSv S8 deedef By v bt Bt Haiisb Ol ipes hich are.comomEed i

t he telev1s10n chanies) deifeseialli cible and satellite). This new concept WS$ '&e&ﬁﬁ? b@ﬁ?@ﬁs

w th one aspect, the invention gr ovi des a net hod of decodl n
data si giuite el exenswhensa ¥HS, or SYHS eensumer &ypevides reconder mnlumdcfara

section, ré&r&ﬂbca!ﬁdtlj@ﬁay of the signal, which probably is representative for the worst channel.
These and other aspects of the invention will be apparent from and
10 elucidated with reference to the embodiments described hereinafter. '

In the drawings, -
Fig. 1 shows a WSS status bits transmission scheme;
15 Fig. 2 shows a received CVBS line 23 with WSS data;
) " Fig. 3showsaPSDofa WSS signal versus frequency;
Fig. 4 shows a conventional WSS decoder;
Fig. 5 shows a preferred embodiment of the new WSS decoder concept;
_ Fig. 6 shows a cross correlator and RMS disturbance meter;
20. - | Fig. 7 shows a data and data reliability estxmauon, '
" Fig. 8 shows a data and data reliability estimation with check on FM-
clicks or spike noise; - ' _ '
© “ - Fig. 9 shows an FM-ciiEk in a WSS signal in an input CVBS signal;
__ Fig. 10 shows an FM-click in a WSS signal after biphase code
25 demodulation; | S
' Fig. 11 shows an FM-click in a WSS signal halfway the biphase code
demodulation process; | |
| Fig. 12 shows an eye pattern of a WSS signal (coarse timinig);
Fig. 13 shows an eye pattern of a WSS signal and disturbance estimate
30 (coarse timing);
| ' Fig. 14 shows an example of data and data reliability estimation with a
threshold level; | B : '
- Fig. 15 shows a performance of the WSS decoder (coarse timing);
Fig. 16 shows a performance of the WSS decoder (fine timing); and



data signal is converted into a sequence of nulti-bit sanples having at

| east a startcode or sync word section and a data section. The
sequencdVQP6/IAMWE i - bit sanples is processed to BET/IRI5/088780r d sync
signal indicating synchronization inforration. A disturbance nmeasurenent
signal is obtained fromat |east the startcode or sync word section of the
sequence of nulti- ) ﬁpgvl Fin the data_ section of the
sequence of multi - bi F‘%a‘rﬁlﬂ g@ﬁﬁe of the ﬁqi{ Verus3aisnEa input yoltagedevele t o
the word sync signal, and in dependence upon the disturbance

nmeasurenent signal, to obtain a denmpdul ated data signal .

A primry appl | cation of this invention concerns a new concept of a wide
screen signal ling decoder. Wde screen signalling (WS) is used
in 6254—#@%@@%&% systens to transfer status infornation

concgrning the actual content of the signal to.a tel evi sion receiver.
It is transmtted once per frame in the first half of line 23 of a

conposi te video baseM¥ide screen s1gnalhngmsaus used3m) 625-line television systems to

o il o i bl Ok BERRC e SRR 3 BB Rl
spect r ab ALOMB iréquitts (WS because a PALplus Slévidioh réceivek 1o s be sighalteswBaneY it he

signal is based on a VHz referred
enbodi mwest BALan qxetmjbrls ebwe%thaa WSS has alge ndd:enwehne.tormn P plus

oneg plfrbgcﬂcta ﬂﬁt does not use the run-in for a phasel ock loop (PLL) to gain
acqu?5| ) 1 ock, it does not use the startcode to detect

the WBS signal in Ii nhemssrsdtdstinfbmﬁtimﬁncludestheaspect ratio (4:3, 16:9, ...), (

enhanced services (camera/film mode, ...), subtitles (where they are located) and some bits

which are reserved for future use. WSS transfers a total of 13 information bits and one parity
bit once per frame (40 ms). This parity bit is supposed to give extra protection to the .aspect

15 ratio information only. Note that no parity bits are added to all the information bits for error
detection or correction. One of the reasons for the lack of parity bits is that the reliability of
the information can be estimated by use of a kind of erasure detectxon techmque or, more in
detail, a data modulation code violation detection techmque which does not cost extra bits
(extra time). _ _ S -

20° | The WSS signal is put into the first half of line 23 of the composite
baseband video signal (CVBS) and has a total duration of 27.4 ps. Fig. 1 shows the WSS
status bits transmission scheme in detail. A biphase modulation coded info bit consists of 6
elements bp&pd’onas MHz clock. The duration T of each element is 200 ns.

e, The WSS signal contains a run-in, startcode and biphase encoded data.

25 The main energy of the WSS signal, about 94%, is in the lower video spectral domain,
which is 0-1.7 MHz, although the design of the signal is based on a 5 MHz clock. This is
shown in Figs. 2, 3 which present the WSS signal in line 23 and the power spectral density

" (PSD) of the WSS signal, respectively. Note that the PSD of the WSS signal has been
derived in such a way that its DC-contents is zero (by subtracting 0.25 Volt and proper

30 windowing). | |

. Fig. 2 shows line 23 (L23) of a 625 line PAL TV signal, voitage in Volts
against time in s. The WSS signal contains a run-in RI, a startcode SC, aspect ratio bits
AR, enhanced services bits ES, subtitle bits ST, and reserved bits R as set out in more detail
in Fig. 1.



30 establish a neasure of data reliability by checking on bi phase code

violations. The preferred enbodi ment of the new decoder concept
does use t f the run-in and startcode for
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sanples with a - thr old level. This threshold Ts deter
measure of RMVS di st ur badBdhe pmﬁva&nmbodlmenmhﬂmvadmdeabomnepydnf&mﬁem to
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decoder i Sadqﬁimdxpmmckqmuk redovery), it o83 Aot W8 mam&&%&ie%&t ﬁié WSS signal
encountered In a tel evi si on. channel (terrestrial’ cable and .

satel | i fe)in ling 23 andyitcdoes ot esiallishacwaasure of daa meliability by ghecking lon bipkase wbde
a VHS or SyHsuiafion eifors & &%hﬁoﬂ?.orﬂee@ﬁ&eﬁxe&}’% chiivettiofial’ ®oder types are related

strongly to the concept of those that are used for instance for the video programming system
(VPS). This relation exists because the design of the WSS signal' has strong similarities with
the VPS signal, i.e. based on 5 MHz clock, 0.5 Volt top-top amplitude, biphase code
10 modulated data, etc. The VPS system has been described in detail in the articles "VPS -- Ein
neues System zur beitragsgesteuerten Programmaufzeignung, by Arthur Heller, in
~ Rundfunktechnische Mitteilungen, Jahrg. 29, H. 4, 1985, pp. 161-169, and "A new one-chip
dataline processor for the video programming system (VPS)", by G. Schippmann, IEEE
Trans. on Consumer Electronics, Vol. CE-33, No. 3, August 1987, pp. 226-229. |
15 | Now the question raises: What does the new WSS decoder concept do ?
~ This question will be the subject of the next sections which will givé a detailed outline of the
new WSS decoder concept and its performance with.regards to several transmission
impairments, including VCRs. But first we will focus on a conventional decoder concept.

20 - 2. Conventional

~ Fig. 4 shows a schematic block diagram of a conventional WSS decoder
concept, cotresponding to that described in the non-prepublished international application
WO-A-@W‘_IS (attorney’s docket PHN 14,478), incorporated by reference herein. The
25 input CVBS is led into three branches. '
In the lower branch, the CVBS is put into a sync separator 1. The sync
separator outputs 1 a H,V sync that is input to a line 23 windows generator 3. This line 23
windows generator 3 has two outputs: a run-in window RI-W and a startcode window SC-W.
The middle branch.contains a PLL 5. This PLL 5 has a voltage controlled
30 clock (VCC) with a frequency of S MHz. The run-in window RI-W is used to increase the
* PLL’s lock speed during the run-in. This is common practice. The PLL 5 outputs a 5 MHz
sample clock signal CK that will be locked to the input line 23 WSS CVBS.
" ‘The upper branch contains an optional low-pass filter (LPF) 7. This filter
7 is not critical. A preférred implementation is one which preserves the spectral energy of



recordi ng and replay of the signal, which probably IS representative for

t he worst channel . . These and ot her_ aspects of the
i nvent i 9P W36 apparent fromand 10 elucidated with re‘?%‘?’@ﬁ % the
enbodi ments descri bed hereinafter. 6 In the .
draw ngs, Fig. 1I"shows a WSS status bits

i ne. 2% HgheL N 67 Mz, The fiered CVBS is the gt of a4 1ouio 5o T viSs

- signal oy suﬁu{erma%nw91s sampled with the 5 MHz PLL Elogk. ‘ﬂ’hé?ﬁﬁ%}el% hional
WSS decode Fig. 5 shows a preferred enbodi nent of
t he neWt\ﬁBWeY%Uéﬁ M pate. Fig. 6 shows a cross

correl ator and RVS t shovvs a
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11 sho%’%n?ﬁlﬁg?ﬁ ?gl n a WSS signal hal fway the bi phase code

The second branch leads the bit stream into a data esumator and biphase
violation detector 13. This cn'cult 13 is tnggered by a word sync WS of the startcode |
10 detector 11. Each recexved information bit cons:sts of a word of 6 bits (5§ MHz clock). This
word is split into two mbbles of three bits each The data is esumated by applymg for ‘
instance a majority declsxon on the first nibble. The blphase vrolatlon detection is estabhshed
by comparing the majority decisions of both nibbles each. It is obwous that a biphase code
violation flag is set if the results of the two decisions are equal _
15 If line 23 WSS has been detected, 14 data bits and 14 corresponding
~ violation flags are written into a buffer 15. Via an xnterface 17 (e.g. IIC), this information is
available to the outer world
'I‘hemformatroncomamsanmtnnsrcmeasureofthequahtyofthe
channel, i.e., WSS in line 23 detected, biphase violation flags and the parity of the aspect
20 ratio. On the basis of this information, a television receiver will determine a strategy for the
further processing of this information. This will result in a status switching as indicated by
the WSS information, where of coarse the speed of sthchmg is determmed by the qualrty of
the channel and soine physlcs laws with reference to for instance high voltage CRT’s in case

ofaspec@ranoswntchmg
3 new W,

A preferred embodiment of the new WSS decoder concept is shown in
Fig. 5. Like the convennonal decoder, the new WSS decoder has means to select line 23 +nd
30 to generate some WSS relatedwmdows Ithasalsoabufferandmterface ‘However, a PLL
mmmsmgbecauseaﬁxedfrequencyclock(s Ml-lz)rsused It contains an A/D converterQA
msteadofthehardshcer9ofFrg 4, tomkesoftdecodmgposslble Softdecodmgxsknown
as such from A.M. Michelson and AH. Levesque Brror-control techmques for dlgrtal
communications,” John Wiley & Sons, 1985, from T.R.N. R_ao and E. Fujiwara, "Error-
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denodul ati on process; Fig. 12 shows an eye pattern
of a WES signal (coarse timng); Fig; 13 shows an
eye patteWOSWININES signal and di sturbance estimate 30 (coBFEEBISIOA7R) ;

Fig. 14 shows an exanple of ‘data and data_reliability estimation with a

threshol d | evel; FVg 15 shows a performance of the
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algorithms for word sync and data and data reliability estimation are much dxfferently. Now,
let us focus in detail on this new concept.
5 , The optimal low-pass filter 7 with respect to noise performance, is in this
~ case a replica of the elementary pulse that has been used at the encoder. E.g., its impulse
response is '

ht) = 1/T . cos? (at/2T)) for jt| < T o _ . Q)
10 h(t) =0 for Jt} > T

where T = 200 ns. In practice this filter 7 is preceded by a video low-pass filter with a cut-
off frequency of about 5 MHz (B,G/PAL). The line 23 window generator 3A produces a
window ESC-W for an extended startcode ESC. This so called extended startcode ESC is the

" 15 tail of the run-in RI combined with the startco‘de SC (see Figs. 1,2) as explained in the non-
prepublished international application WO-A-94/28678 (attorney’s docket PHN 14,478), and
consists of 30 samples, i.e.

Vae = [-imm Fo by Fammim Fa by byt smmsms o o Fymmymemesy o By 4,y F] )
20 - . | . '
" in binary notation, where "+" represents +1, and "-" means -1. This extended startcode
ESC has better correlation properties than the startcode SC itself. The extended startcode
window ESC-W should be widened in order to include some timing tolerance of the Hsync in
case of heavily. disturbed channels with reference to horizontal timing (recording and replay
25 of VHS and SVHS recorders). As soon as the window ESC-W is active, the received signal
is cross-correlated with a replica of this extended startcode by an extended startcode cross-
correlator 11A. Such a cross-correlation circuit 11A is shown in detail as a part of Fig. 6.
- The timing reference of WSS in line 23, i.e. word sync WS,- is estimated by triggering on
that sample that results in the highest correlation peak (global maximum). The accuracy of
30 this estimate will be + ll(2f,); where f; is the sample frequency, in case of a non disturbed
channel. E.g., in case of a 5 MHz clock, the uncertainty in the estimate will be + 100 ns.
Interpolation, like for instance linear or cubic, or use of a PLL instead of a fixed clock can
improve the accuracy of the timing estimate. Howéver, minor improvement in decoder
performance should be expected from an increased timing accuracy because the input signal



1. ‘Introduction 5 W de screen signalling (WSS) is
used in 625-1ine tel evision systens to transfer status information
concer rwogé/n3ssés act ual content of the signal to a tel evi SiPOCR/IBISHNORT8er .

PALpl us requires WSS because a PALplus television receiver has to be
signal | ed whether it receives PALBlus or not. It is obvious that WSS
has al so add-on val ue to non PALplus 10 broadcasts.

The WgSoyersamplednNoterthat et this:stagel ¢t hasmotgep been desedted whether #@:Have WSS in

enhanged rvices (camera/filmnode, ...), subtitles (where they are
| ocat H}‘%ﬁﬂ’é“g‘rﬁe bits which are reserved for future use. W8S
transfers a total of 13 information bits and one parity bit once per

frame (40 ms). This_parity bit is supposed to give extra protection to the
aspect 15 ratio inf WE d1ave the timigg: relation; th?d%&hbm grethiphasgicodeidded to al |

r o5 oretjogRiat {7 2 viplisBe dBiioBblaror and Yaia i Bty Bersdl Scfilhr 300 | (10
i nf or rprodwce the14(bitscandi IHaviethtion fiags. Ah RMSi disturtancy areasueerieritgicuit 19
ot cotables 8 SwRRiAs ot demouslpic (3450 e baninsotipformation sseefvedtromathe 20
basebancv it LA A (RS VPSS deBtidiFtitndl 21 i e ol WRAF L2 o
shows théénte¥face 17 in sasponse tbiinformatiemeeceived frons thecdemddulatet 13A. A bi phase
rmi“idjl ation coded info bit consi stsl of 6 | |
The process of demodulation carried out by the demodulator 13A is |
shown in Fig. 7. Note that although single lines are shown; a multi-bit processing is
performed so as to increase the reliability by making an optimum use of the signal energy in
the WSS signal. Each biphase coded data bit consists of 6 bytes. The 6 bytes are separated
15 into two nibbles of 3 bytes each. The sum of the bytes in each nibble is calculated. To this
end, the input bits are applied to a delay line of two delay cells 71, 73 each delaying over
the duration T of one byte. The input of the delay cell 71 and the outputs of the delay cells
71, 73 are applied to an adder 75. In accordance with the invention, any noise is reduced as
a consequence of this addition of multi-bit dafa resulting in an integration of the energy in
20  the received data, whereby the accuracy depends on the number of bits assigned to each
sample by the A/D converter 9A. Previously, a majority decision was. carried out on three
successive sliced bits which is far less effective in diminishing the effects of noise on the-
" The data is estimated by subtracting the second nibble from the first
25 nibble. To tlnsend, the output of the adder 75 is delayed over 3T by a delay circuit 77 and
inverted by an inverter 79. The outputs of the delay circuit 77 and the inverter 79 are applied
to an adder 81. The sign of the result is the data estimate. To determine this estimate, the
output of the adder 81 is applied to a first logic circuit 83 which says that if the output
exceeds 0, thé data bit d; is "1" while the data bit is "0" in the other case. A second logic
30 circuit 83 determines a violation flag v; in response to the output of the adder 81. If the
output falls below the threshold I‘, the violation flag v, is "1", while the violation flag is "0"
in the other case. Now, let us focus on how. we make an estimation of the reliability of the
data which process is shown in Fig. 6, in order to obtain the threshold I'.
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el ements based on a 5 MHz clock. The duration T of each elenent is 200 ns.
The WSS signal contains a rumin, startcode and bi phase encoded data. 25
The mai n SWOMGA386 t he WSS signal, about 94% is in the | owRCTBYNGS78

spectral domain, which:is 0-1.7 MHz, although the design of the signal
IS based on a 5 Mz clock. This is sifown in Figs. 2, 3 which present
the WSS signal in line_23 and the power spectral density PSD) of the
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AR enhant®#U88y vi ces bits ES, subtitle bits ST, and reserved bits R as set

out insgnore detail in Fig. 1. WO 96/ 13936

PCT/ | B95/ 00878 B -
T = Sesc + d &)
where

- Sesc = A.V4 + C, where A represents the amplitude and C the common level,
10 and | | |

. d is representative for the disturbance in the channel which includes items like

inter-symbol interference (ISI), noise, co-channel interference (CCI), single carrier

interference, etc. CCI has been discussed in S. Dinsel and E. Sipek, "Frequency offset in

television - theory and application, " Reprinted from the EBU Review - Technical, No. 210,
15 April 1985.

How can we derive an estimate of the disturbance? This can be achieved
by subtracting the replica from the received signal. Of course, the amplitude and the
common level should be estimated first before the subtraction can actually take place.

20 Furthermore, we take a DC-free subset of the extended startcode, which consists of 28
samples, in order to make the calculation of amplitude very simple, i.e.

vel:DCfne = [-!-’"+ +, 4+, T+, LSRR e FR R AR e o +] .. ' (4)

25  in binary notation. It appears that the last two "+" symbols of the extended startcode given
in (2) are left out in (4). The amplitude, A, is estimated by applying the following formula:

A = (Ve pose - Tucosee ) / 28 )



5 Fig. 3 shows the PSD of a WSS signal against the
frequen - In the preferred enbodi nent, the
new de&ééﬁ’l-‘t?%cept di ffers from conventional ones PRTABISO0$18 qoes not
use the run-in for a phasel ock oop (PLL) to gain acqui sition and | ock
‘(cl ock recovery), it does not use the artcode to detect the WSS signal 5
inline 23 andlt s.not. _establish a measure of data reliability by
checklﬁlj‘ GAMIBER leve o!fees ted?]l% YH&h errors or violations. The earlier
menti oned conventional decoder types are related strongly to the
concept of t@fhse that are used for instance for the video programm ng
system P8 ac-dehi S rel ation exists because the design of the W536)
si gnal fas sﬂ.n.&g_s.i_mlarities with the VPS signal, i.e. based on 5
MHz clock, 0.5 It top-top anplitude, biphase code 10 nodul ated data,
etc. The VPS system has been described in detail in the articles "VPS --
" Ein  The replieasthay will e sybtranted. is go fstimateofithe revebigd signaliand isgivier by by
Arthur Heller, in Rundf unkt echni sche M tteilungen, Jahrg. 29, H 4,
1985, pp. 161-169, and "A new one-chip dat al i ne processor for the
vi deo spE=0ArANEL Ag S Cstem (VPS) ", by G Schi ppmann, | EEE Tr ans.
Consuner El ectronics, Vol. CE- 33 No. 3, August 1987, pp. 226-229. 15

Now? t he guestion raises: Wat does the new WSS decoder concept do ?

'Th| S qﬂ?&hﬁ&%ﬂ;ﬁ@g&d&@ fﬁﬂ'&b@ f the next sections which will give a

det ai | new WSS decoder concept and its performance

wWth regards to several transm ssion | mpai rnments, including VCRs. But

first we willl focus on a conventional decoder concept. (
d = re‘cnc_fm -8 (8) '

10 A good estimate of the RMS dxsturbance is derived by:

2"” - o ©)

~ i=]
o
4 28

The quality of this estimate of RMS disturbance can be expressed by its
_probability density function (PDF) if the disturbance has a stochastic character. Knowledge
about the PDF of the disturbance is not important according to the central hmlt theory, as
15 long as the d; have the same PDF and are not correlated. The PDF of 04 is approximately a
Gaussian distribution with mean o)y, and ° vanance 0,4,/28. Note that ISI, which is also
mt.roduced’by a timing error, will increase the RMS disturbance. The blgger the timing
error, thebrggertheRMSdlsmrbance This is desirable.
Ifweassumethatthemajordlsmrbancewﬂlbeaddedwmte Gaussxan
20 noise (AWGN) then we can apply this knowledge into equauon 9. As a result, we acqmre

the following expression:

E Id | ) (10)
.. = |XE = o
d4.G J-z— 28 ]

where the mean and variance of estimate o, are related directly to the variance of the d;,
ie., meannsequaltoo.,andvanancexswd 1(2.28).



Y .
20 2. Conventional decoder concept Fig. 4 shows a
schemati c bl ock di agram of a conventional WSS decoder concept, - :
coerrespon at described in the non-prepublished int
appl i catl(%ag‘}l&%A 94/ 28678 (attorney s docket PHN 14, 47?&%%r por at ed
by reference herein. The 25 input CVBS is {ied into three branches.
In the |l ower branch, the CVBS is put into a sync separator 1. The sync
separator outputs 1 a S | ator
3 s Tine b3 o Cwi ACEBoint Gk pate bt Bllinds? of the RES i QLR
Rl - Wand RMSalisturbdsce,ithel thweshold\level I' is derived. The m ddl e branch
contains a PLL 5. This PLL 5 has a voltage controlled 30 clock (VCC) with
a frequency of 5 MHz. The run-in window RI-Wis used to increase the
PLL's | oclp gpgq,d .during the run-in. This is common practice. The PLL 5 11
outputs a 5 Mz & sanpl e cl ock signal CK that will° be | ocked to the
i nput IS ne 23 WSS CVBS. The upper branch contains an

et or e R B e b e b 5, 0 R G e v
of z is 2. This threshold level is used to estimate the reliability of each data bit, as is shown
in Fig. 7. If the absolute value of a data sample is within this threshold level then the
corresponding violation flag is set else this violation flag is reset. We have acquired at this

10 stage 14 data bits and 14 corresponding violation bits. |
| Now we come to the point that we can answer the question: Is there WSS

in line 23 or not ? The following strategy is used. We count the fumber of violation flags.

Suppose that this number is equal to v. If v < n, where n is an element of {0, 1, ... , 7}

then WSS is detected in line 23 else not. A practical value for n is 3. This WSS detection
15 strategy can be combined with a check on the parity of the aspect ratio bits.

~ InFig. 6, the above theory has been implemented as follows. The multi-
bit output signal of the A/D converter 9A of Fig. 5 is applied to a proper cross-correlator 23
which includes a delay line of 29 delay cells T, .. T,, whose 30 taps correspond to the 30
20 symbols of the full extended startcode ESC. Cross-correlation is effected by inverting (by
" means of inverters I, I2, 13, ...) all taps which are supposed to supply negative symbols in
theexnendedstmcodewhentheextendedstartcodexsmdeedthere An adder 27 sums 28
taps correspondmg to the 28 symbols of the DC-free extended startcode, while an adder 25
smnsZtnp’ﬁieorrespondmgtotheremmmngZsymbolsofthe30symbolfullextended
25 startcode. An adder 29 sums the outputs of the adders 25, 27. A global maximum finding
circuit 31, enabled by the extended startcode window: signal ESC-W, supplies the word sync
signal WS atthemstantthattherecewedsmngofsymbolsmatchesthe symbol string of the
 extended startcode.
" The amplitude A is obtained in accordance with equation 5 by dividing the
30  output of the adder 27 by the value 28 in a divider 33. The common level C is obtained in
 accordance with equation 6 by an adder 35 which sums the 28 taps of the delay line T, .. Ty
without inverting the taps corresponding to the negative symbols in the extended startcode, -
and a divider 37 which divides the output of the adder 35 by the value 28.
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the si ghvdodiosyv 1. 67 MHz. The filtered CVBS is the inputpcofimshedrgl slicer
circuit 9. The output of the hard slicer 9 is sanpled with the 5 M&
PLL cl ock. The sanpler 9 outputs a - 1dit streamwith a 5 Mit/s rate.

The bit streamis put into two branches. The first contains a startcode 5

detector -11. I'ts funThe ¢tmicf the adpliade Aand iy common devet € eéebqﬁmoﬂwt)wes
- sone -ki nd of st art code detgctlﬁaeg‘rrlt rion and, if found gslve a

li ne- 2@%&%?@&9&%& tpg of thesde] wdSer edpation b#&lsu\mcters

Vi ol at 1o e?@“‘i?*sﬁé??‘é“?? b ROt Pl eI R A

the st atotabmin the) | di tvalues in equatibach Thesei| d;¢ values armsummed by tancadder 39, swhxisea

1O 45 e bl ki i 1.0 oUBl g i Bt i Sl a8
maj or i tw SFthe arittitferid Eifduit PR dpplidd o b'tﬂh@?as\(ﬁl%@is' @Bcﬁ%h&s& b9'tnd S
est abl i shed

word sync signal WS. _

In this section we showed and explained in detall a preferred embodlment |
of a new concept WSS decoder. A high accuracy and a reduction of noise are obtame_d thru

10 the shown integration of the energy in the multi-bit signals instead of by using simply sliced ._
signals. The determination of the disturbance as illustrated in Fig. 6.results in a very useful
indication of the reliability of the received data, as for each data bit d;, a violation flag v, 'is
determined in dependence upon the determined disturbance. '

15 . Extension of the new WSS decoder:

: Let us start by explaining how an FM-click (or spike noise) can disturb a
WSS signal. In Fig. 9 an example is given. It shows an FM-click FMC which affects bit no.
20 9 of the WSS signal (solid curve). The information that is supposed to'be transferred by bit
" no. 10 is a 1 (dashed curve). If we apply low-pass ﬁltenngandproeeedthhblphasecode
demodulation then it is shown by Fig. 10 that a O (solid curve) is estimated at the receiver
instead oﬂthetransmmd 1 (dashed curve). Ifthe received signal is not or minor disturbed
by otherkWofnnpaumemsthenthedrsmrbancethreshold level is very small. Hence, it is
25 likelythatﬂnsmornanarkedwnhavmlanonﬂagandthemfomcancwsempmpmw
switching in the TV receiver. Wehketohavemeanstopreventthlsrmpropnate switching.
Ablockschemancofanmplememanonthatcandetect orbettermark
the occurrence of an FM-click, is shown in Fig. 8. Its-operation will be explained w1th help
of the example in Figs. 9, 10 and 11. First, the data bit, which is in this example data bit
30 'no 9, is estimated (see Fig. 10), just like in the embodiment of Fig. 7. This data esnmatron
result d; is fed to inputs I1 of the FM-click detector 87. From the biphase demodulator, two
intermediate resuits (0utputandmputofthedelayc1rcu1t77 respecnvely) arefedtomputs
12 of the upper and lower box 89, 91 of the FM-click detector 87 respecuvely These two
intermediate results can be regarded as the correspondmg results of amplitude summation



by conparing the majority decisions of both nibbles each. It is obvious

t hat a bi phase code violation flag is set if the results of the two
deci si onsWO /B8l . 15 If |ine 23 WSS PCHIBISENS78
detected, 14 data bits and 14 torrespondi ng violation flags are
erttenlntoabuffer 15. Via an interfadd 17 (e.g. I1C), this information
S avai lable to the outer world. The

i nf or mat i(regratinnapfhenesgy)i oft the twp dmkfﬁambpls which maketh¢ biphasef cadee In this

channel e has \_4_i_ | &kio o fl he.
par ity ofxafite, S5 §in0; & Baf Bedh®isiiaild s A PREFt 1,6, HherBlit, B Tt ek

tel evi si detetror§7vweill pioctediwithnthe following tdstse(ﬂ.! Welﬁehﬁms of mé%glbﬁ statements
processing of this information. This wll result in a status switching as

i ndi cat e(!lg}e oxes 8 @AES i nf or mati on, where of coarse the speed of
swtching is determ ned by the qual i-ty of t he channel and sone physics
laws Wi th reference to for instance high voltage CRT's in case of

aspect ratio sw t dfithefirst intermedidte résuit Re(outpGS7Nreisquteatercthan #IL (high level) then
A preferred errbodlr{gent of thg%new W\5S d@ﬁloder concept is shown in

5. Like the conve YRRST bRx-8Y sutputsi1 & this examplecbns to sel ect
1, 25,915 551 i el 1/ 0
clock (5 MHz) is uhedowértbaxo91 eutpatsanl &lse Oc Result ire thi® éxample: 0.
10 |
| In this example, one of the two boxes in the FM-click detector outputs a 1. This means that
an OR circuit 93 receiving the outputs of the upper and lower boxes 89, 91 of the click
detector 87 and the output of the logical circuit 85 has at least one "1" input, so that .
violation flag no. 9 will be set which marks bit no. 9 as being unreliable.
15 | In the implementation, HL and LL have been chosen equal to 3(C + A/2)
and 3(C - A/2) respectively, This is not strictly required but preferred.
In the next sections we proceed with simulation and measurement results
on the performance of the new concept WSS decoder.-

20. 5. Simulated pe £ th

The block schematics of Figs. 5, 6 and 7 have been implemented in 2

simulation model. Some graphical results from this model are presented in Figs. 12, 13 and

14 which show respecuvely the eye pattern of a WSS signal, the disturbance estimation and
25 the data and data reliability estimation process with the use of a threshold level. Note from

Fig. 13 that the disturbance estimate (indicated by ED) 1ssensmvetothet1mmg11tteror

timing tolerance wlnch causes ISI. The arrows P indicate the peaks due to timing jitter (or

tolerance). '

The performance of the new concept WSS decoder is simulated for an AWGN

30 channel only. The performance is expressed by two probabilities:

1. The probability that line 23 WSS will be rejected: P[reject].

2. The probability of a bit error in one specific WSS bit: P[bit error].



i nstead of the hard slicer 9 of Fig. 4, to nake soft decodi ng possible.

Soft decoding is known as such fromA M M chel son and A. H. Levesque,
"Error - NME/B3& echni ques for digital conmuni cat i onsP @Q?H’H“WI ey &
Sons, 1985, fromT.R N. Rao and E. Fuj i%ra "Error-
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i mpul se response i s
Due to the amount of calculational effort, P[reject] has been derived from the simulations
only. A probability of Pfreject] = 1/2 is encountered at about 8 dB SNR. This figure is a
practical measure of the lower limit of SNR at which the decoder still decodes the WSS
information quite fast. Below this figure, the performance (and speed) of the WSS decoder

10  will decrease very fast. )

The solid, dash-dotted, dotted and dashed lines in Fig. 15 give the X |
calculated values of Pfreject], 1 - P[rejec_t], P[bit error] and P[bi; error]/(1 - Plreject])
respectively, which are derived from a mathematical model which will not be highlighted in
this description. | _

" 15 The "o" and "@" symbols give the measured performance of the new
concept WSS decoder of Pfreject] and P[bit error] (and P[bit error] / (1 - Pfreject]) )
respectively. The difference of about 3 dB between the simulated result and the measured
results in favor of the simulation results, is unfortunately due to the use of a low-pass filter
 with a cut-off frequency of 1 MHz instead of an ideal filter as mentioned in section 3.

20 However, the curves seem to have a constant difference. of _'3'-dB versus SNR which makes it
assumable that adjustment of this filter would solve the difference. This has been verified
recently. . S

| ' In Fig. 16 the performance of a new concept WSS decoder which uses
cubic maolanon in order to improve the timing estimate (fractional timing estimate), is

25 shownvemstheSNR. The "x" symbolrepresentsthesmmlanonresultof!’[reject] The
different performance curves are from a mathematical model. If we compare the performance
in case of fine timing (interpolation) versus coarse nmmg, we see that at Plreject] = 1/2

" there is a difference of about 0.5 dB in favor of fine timing. We can ask ourself the

following question: Is a 0.5 dB improvement in performance enough basis for the cost of

30 extra hardware ? '



h(tt) =I1/T . cos[err] ([err]t/(2T)) for t < T

(1) 10 h(t)=0 for It >T where T = 200 ns.
I n practi CHO®HAIIE| |ter 7 is preceded by a video | ow pass fPCTABISKOEI8 a
cut - off frequency of about 5 Mz (B,& PAL). The line 23 w ndow
generator 3A produces. a W ndow ESC—W or an extended. startcode ESC

This so cal Kt en ESClsthe 15 tail of the run-in R

conbi ned Wi-tkaREE : ’ }gs. 1,2) as explained in the non-
prepubl i shed inter nat [ onal appl Fcati on WO A-94/ 28678 (attorney's docket PHN
14, 478), and consi sts of 30 sanples, i.e. Vlerr] = J[err]

(2) 20 i n binary dotthe pravioustsection, e mem@pﬂf&mhn&e ofitig dew WSSns
-1. This extended startcode SC. has better c atjon_prqperties than
he st art OSPAeLEE RISy DO prossated YU 1850Re Iy tuise (3o Fig ARSIt Rk OB TR] e
wi deneg i focl§ SR petforiniide SultsOTth rbspedito dthét 1AM o dist #Bn hbise.  Case

of heavily disturbed channels with reference to horizontal timng
(recording and repl ay Here below, asummaryofmeamementresults is given for different kind

of disturbances:

d startcd

- Echoes.
10 The maximum permitted level is about -4 dB to -9 dB, which ﬁgure is highly
dependent on the delay of the echo and the performance of the sync separator.

- Co-channel interference (CCI). _
The maximum permitted level of CCI is determined by the performance of the
15 sync separator only. '

- Sihgle carrier mterference

Single carrier interference with a frequency offset of 867 kHz with regard to
vision carrier has been added to the channel. Interference with that frequency of

20 867 kHz is a worst case choice (see the PSD of the WSS signal in Fig. 3) In
case of no WSS signal in line 23, we could not switch on the WSS decoder
even at an interference level of 410 dB with regard to the vision carrier.
In case of single carrier interference with the same frequency offset as above

- ~but with a WSS signal in line 23, the decoder first failed at a level of -2 dB
25 _' with regard to the vision carrier. '

- VHS and SVHS video recorders (VCR).
| . The WSS decoder has been tested with several replays of VHS and SVHS
recordings, which included also transmission channels, and also with replays of
30 | copies of those recordings. Muitiple parameters were tuned during replay, of
which the most important are sharpness control and tracking adjustment. The
decoder could decode with average to high performance all replays except for
some that had a non-recoverable failure in that sense that line 23 had been
-~ shifted to another line.



25 of VHS and SVHS recorders). As soon as the wi ndow ESC-Wis active, the

recei ved si gnal Is cross-correlated with a replica of this extended
st art coW@W{13%¢ ext ended startcode cross- corr el at orPCI{IRISAGSY, 5
cross-correlation circuit 11Ais shovvnlbn detail as a part of Fig. 6.

‘The timng reference of WSS in |line 23, e word sync W5, is estimated by

(ol obal o mun) . THAOR: a@%@ﬁ%ﬁ%ﬁﬁ’ et i o BPRy sk e, )

wher e WSS décoder ishidséamitivegof o] Whigh) freq@uthly aistcanawmeb ﬁhélhhe Gatellite
channel i.n case of a 5 MHz cl ock, the uncertai nt%/ in the estinate
1P,

will bélspefigdzﬁé'lz) low frequencyointerfesence; etk The reaspm isthabiphasezsoder cubic, or
use of d%g%tb&s IsSpp1ed if e dietady’ é&cthalcﬁg %éﬁs ta.{:laefrg%cf ﬁ%ﬁ Of t he

t1mng ver, mnor I npr OVEITEI’]

shosl ?ﬁe@myeoﬁ@dnév\%@ ggﬁgigggseecm cﬂemodulaa:rampueaﬂut e cHeereciicit Had rwhe
Splcg-??ngp@gg 7This slicer has means to find a voltage level of half the data top-top amplitude gn

order to perform well. Such a slicer is very sensitive to low frequency distortions.

7. Conblusigng
‘10

We have shown a new concept of a wide screen signalling decoder. The - (|

approach that has been used differs much from conventional decoders. The kernel of this

new concept WSS decoder exists of a cross correlation technique for word sync, biphase
code demodulation and a data and data reliability estimation technique which makes use of an

15 RMS disturbance threshold. The combination of those three techniques in the new concept
WSS decoder has shown to be very robust against all kinds of disturbances which are
encountered in the television channel, including the replay of recordings of VHS and SVHS
video recorders.

20

In relation o the composite video baseband signal (CVBS), there are
several definitions. of picture signal-to-noise ratio (SNR). Within the context of this
disclosure, -we define the picture signal-to-noise ratio as the unwexghed picture signal-to-noise

25 ratio over a vision bandwidth of 5 MHz (B,G/PAL). E.g.,

0.7 Volt)?

SNR = 10dog |— (A1)
o Nf

where o
- ' 0.7 Volt is the difference in amphmde of peak white and black level in the
CVBES. '
- Vision bandmdth B,=5 MHz
30 - : N(f) is the one sided power spectral densxty of the noise in the CVBS.

L



; .
I's oversanpled. Note that at this stage, it has not yet been detected

whet her we have WSS in line 23 or not. Now
we have the timng relation, the data bits are bi phase code d ul at ed
by a bi pha¥@WeAMMul at or and data plus data reliability est i"ré(‘&‘?se'%g?to
produce the 14 bits and 14 vi-olation fl ags., An RMS di sturbance neasure
circuit 19 applies a threshold r to tHe denodul ator 13A on the basis

of informati on receivedsfrom.th .. Cr -conrelator 11 .A. A line 23.WES

detection circuit 21 SSPEI F@%“%%‘H@%@‘FW&P@ T VISioR qaprier-to-nojsg ratio (Cm)

i nt er f'ace hhe be¢h diRCUSED extbasively @i AEP] RObInS6E e relafibhshile betaees K*isiﬁlpéarﬂiﬁﬁ-
e

10 ) . . The Er ocess of denodul ation carried out by t
denodul at ¢e-neBa rato and picters signahta=nejse rationst2:system I selevision eagivey! cT¢chniss!

are shown, e eV ' | r ), .2S i nerease the
reliabili t%/"%B{/Mrg?Zf ir?g BEC Kecuctl Pebarument, %%ZQ?&%E?&UP%L eivigon. vss
si gnal .5 EzedeivernPoresysreaeB, GARAL elévision seceiverothiSretstionSis somewhatdiffefentll hd
separated 15 into two nibbles of 3 bytes each. The sum of the bytes in
each ni bbi®&IVER®YF cul ated. To this end, the input bits are applied to
a delay line of two delay cells 71, 73 each del ayi ng over t he duration
T of one byte. The input of the delay cell 71 and the outputs of the del ay
cells CNR,=SNRr+ Gp@dB ed to an adder 75. |In accordance with-the (A2)
i nvention, any noise is reduced as a consequence of this addition of
multi-bit data resulting in an integration of the energy in

10 where the noise power spectral density is assumed to be flat in the concerning frequency
band. The relation between the SNR and the antenna input voltage is dependent on the type
of tuner that is used (noise figure). An example of picture SNR in dB versus antenna input
voltage level in dBuV is shown in Fig. 17.

"~ 15 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. For
example, the described method of decoding a WSS signal of a PALplus television signal can
also be used to decode more reliably a VPS signal. The described method can further be

20 used for decoding any other data signal having at least a startcode or sync word section and a
data section. More specifically, an NRZ-coded teletext signal (TXT) can advantageously be
decoded in accordance with claim 11. In the claims, any reference signs placed between
parentheses:shall not be construed as limiting the claim. The invention can be implemented
by means of hardware comprising several distinct elements, and by means of a suitably

25 programmed computer. The invention is advantageously applied in a video signal receiving
apparatus (e.g. a television set or a video recorder) for processing a video signal including a
data signal portion, which apparatus comprises in addition to the A/D converter 9A, the

" cross-correlation circuit 11A, the RMS disturbance measurement circuit 19, and the code
demodulator 13A, video signal processing circuitry for processing the video signal in

30 dependence upon the demodulated data signal to obtain a processed video signal which can
be displayed on a display device (e.g. a CRT) or recorded by a recording mechanism in a
vidzo tape recorder. For example, the video signal processing circuitry may operate in
dependence upon the aspect ratio bits 3210 to switch between video signal processing of a



20 the received data, whereby the accuracy depends on the nunber of bits
assigned to each sanple by the A/D converter 9A. Previously, a

maj or i twodgAassdson was carried out on three - successi peTABYOSEII t S
which is far | ess effective in dimnishing the effects of noise on the
reliability of the decoding process. 18 The data is
estimated by subtracting the second nibble fromthe first 25 nibble. To

this e sighal andtvidgo ngnalfptoadsing of & 169 dighﬂy&dthoaﬁyrc&?ésﬁbhﬂn gdjaytnientsC Ui t
77 and inverted | erter 79 The out puts of the de ay circuit 77

and thgm?mmi&?“ in current 46:9-aspept JALi® TeCEIMEES- si gn of the result
is the data estinate. To deternlne this estimte, the . out put of the
adder 81 is applied to a first logic circuit 83 which says that if the

out put exceeds 0, the data bit d[err] is "1" while the data bit is "0"
in the other case. A second logic 30 circuit 83 determines a violation
flag vierr] in response to the output of the adder 81. If the out put
falls below the threshold r, the violation flag v[err] is "1", while the
violation flag is "0O" in the other case. - Now, let us focus on how we
make an estimation of the reliability of the data which process is
shown in Fig. 6, in order to obtain the threshold r.
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. T
Let us reW®n6/1393¢ he poi nt where Wstﬁ@ tié%/\%ErE s“ync 5. PET/IRYSHDSTS
poi nt, we have a good natch bet welea=the—+teceted extlended startcode r[err]

and the replica V[err], in the receivdP. The received extended
startcode can be nodell ed by the foll ow ng equat i on: [err]
(3) Cldimse _ [err4_mhepe_A_LepLesent—s the anpl i tude and

Cthe common level, 10 and IS reﬁresent ative for the

di sturbance in the channel which incl e I nt er-synbol
interference (1Sl), noise, co-channel
interference, etc. CCl has been di scus and E. Si pek,

single carrier
"Frequency offset in tel evision - theory and application,” Reprinted
fromthe EBU Review - Technical, No. 210, 15 April 1985.

1. A method of decoding an extended television signal having signalling
information (WSS) to control decoding operations, the method comprising the steps of:
converting (ADC) the extended television signal into a sequence of multi-
bit samples; . _ ' o
5 processing (11A, 19) the sequence of multi-bit samples to obtain a word
sync signal (WS) indicating signalling synchronization information; and
code demodulating (13A, 21) the sequence of multi-bit samples in
response to the word sync signal (WS) to obtain demodulated signalling data.
2. : A method as claimed in claim 1, wherein the processing step (114, 19)
10 includes the further step of dbtaining (19) a disturbance measurement signal (") from the
séquence of multi-bit samples, and wherein the sequence of multi-bit samples is code
demodulated in dependence upon the disturbance measurement signal (T").
3. A method as claimed in claim 1, wherein the code demodulating step
(13A, 21) includes the further step of obtaining (21) a signalling information presence signal
15 (L23) from the sequence of multi-bit samples. -
4, A method as claimed in claim 1, wherein the processing step (11A, 19)
includes a multi-bit cross-correlation (23, 31) of the sequence of multi-bit samples to obtain
the word sync signal. : -
5. .+ A method as claimed in claim 2, wherein said code demodulating step
20 (13A,21) compnses the further steps of estimating (83) signalling information data (d;) from
the demodulated signalling data, and estimating (85) a signalling information reliability (v,)
from the demodulated signalling data in dependence upon the disturbance measurement signal
6. A method as claimed in claim 5, wherein said code demodulating step
25 (13A, 21) comprises the further step of detectmg (89, 91) the occurrence of FM-clicks or
spike noise in said sequence of multi-bit samples to obtain detection signals, and wherein said
signalling information reliability (v) is obtam:d (93) in dependence upon said detection

signals. |
N R




How can we derive an estl mat e of the lﬁh&tWRéﬁhmﬂ can be achieved

by subtracting t e re O‘ cour se, the

anpl i t uge sgAgedghal THIS %bﬁ&fbﬁﬁﬁw sho d f ipcaimbobRise t he
subtraction can gkt ual RFFLAREDDI ac u errmre we take a DC-free
subset of the ext" : |clzocon5| sts of 28 sanples, in
order to nmake the calculation of anplitude very sinple, i.e [err] 25

ext ended st artcode

in bingry notation. At S twhie¥din
e élahﬁ?ﬂlﬂa?gdgf? out Fl;lé?l § he anp |tu%te A,

(5)

i s est isignabd)oy of Mvﬁé-%&,fém,

10

15

20

30

-3 Bothesteps of: A = (v[err]) / 28
determining predetermined parameters (A, C) in response to a received
extended startcode portion of said signalling information (WSS);

determining a replica of said extended startcode portion of said signalling

information (WSS) in dependence upon said predetermined parameters (A, C); and

subtracting said replica from said received extended startcode portion of
said signalling information (WSS) to obtain a disturbance estimate; and
processing said disturbance estimate to obtain said disturbance

‘measurement signal (T').

8. A method as claimed in claim 7, wherein only a DC-free part of said -
extended startcode portion is used in obtaining said disturbance measurement signal (T').
9. A device for decoding an extended television signal having signalling

information (WSS) to control decoding operations, the apparatus comprising the steps of:
' means (ADC) for converting the extended television signal into a sequence
of multi-bit samples;
means (11A) for processing the sequence of multi-bit samples to. obtain a
word sync signal (WS) indicating signalling synchronization information; and
means (13A) for code demodulating the sequence of multi-bit samples in
response to the word sync signal (WS) to obtain demodulated signalling data.
10. A method of decoding signalling information (VPS) contained in a
television-signal to control recording or other processing operations, the method comprising
the-steps oft” |
~ 7% ‘converting (ADC). the television signal into a sequence of multi-bit
samples; o
| processing (11A) the sequence of multi-bit samples to.obtain a word sync
signal (WS) indicating signalling synchronization information; and
code demodulating (13A) the sequence of multi-bit samples in response to
the word sync signal (WS) to obtain demodulated signalling data.
11. A method of decoding a data signal (WSS) having at least a startcode or -

- sync word section (SC) and a data section (AR..R), the method comprising the steps of:

converting (ADC) the data signal into a sequence of muiti-bit samples
having at least a startcode or sync word section (SC) and a data section (AR..R);

* c L [, B *
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10

The common level, C is es |1rmngj{ ¥ §: [err] The
replica tHao9618936be subtract ed, s an LA@W“ r ece PCEABLYYSHW and

i's given by: s = A Verr]

(7) 5

10

15

20

The estimate of disturbance fol 2bws from— =

processing (11A) the sequence of muiti-bit samples to obtain a word sync
signal (WS) indicating synchronization information;

obtaining (19) a disturbance measurement signal (I') from at least the
startcode or sync word section (SC) of the sequence of multi-bit samples; and

code demodulating (13A) the data section (AR .R) of the sequence of
multi-bit samples in response to the word sync signal (WS) in dependence upon the
disturbance measurement signal (I") to obtain a demodulated data signal.
12. A video signal receiving apparatus for processing a video signal including
a data signal portion (WSS) having at least a startcode or sync word section (SC) and a data
section (AR..R), the apparatus Comprising:

_ means for converting (ADC) the data signal into a sequence of multi-bit

samples having at least a startcode or sync word section (SC) and a data section (AR..R);

means for processing (11A) the sequence of multi-bit samples to obtain a
word sync signal (WS) indicating synchronization information;

means for obtaining (19) a disturbance measutement'sighal @ from at
least the startcode or sync word section (SC) of the sequence of multi-bit samples;
| means for code demodulating (13A) the data section (AR..R) of the
sequence of multi-bit samples in response to the word sync signal (WS) in dependence upon
the disturbance measurement signal (T') to obtain a demodulated data signal; |

means for processing the video signal in dependence upon the
demodulated data signal to obtain a processed video signal; and

means for displaying or recording the processed video signal.

This Sheet Has Been Reilaced
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d =rlerr]

-S

10 A good estimate of the RVS di sturbance is derived by: [err]

The qual i tyg
probability

character.

PDF and are not correl ated. The PDF of

ensity function (PDF) if the disturbance has a stochastic

(8)

33,15%5 estimate of RMVB disturbance can be expr pgpgibsfodsist S

Know edge about the PDF of the disturbance is not inportant
according to the central limt theory, i’fb |l ong as the di have the sane

approximately a Gaussi an

<arso S EDHEES BKS‘“’R?@?SMESQ@&Q? fhe rs

di St Ur DANC Guemded Bl bt Bl
~disturbancgq. This is desirable. | f we assune that {the
maj or di styrbance will be added white Gauspian 20 noi se (AWGN) then can

apply this

know edge |Plt1cr)_‘3?_t‘mﬁlon 9. As aJresult té“ﬁ (al éC

| .

29 elements | 24 elements
based on 5§ MHz based on 5§ MHz
Ox1F1C 71C7 - Ox1E 3C1F

11111 0001 11000111 0001 1100 0111 | 0001 11100011 1100 0001 1111

FIG.1A



the foll ow ng expression:

[err]

where the nean and

~estimate [err] are related directly to the variance of the

i se., nMeanyoI6asn3s!
96/ 13936
PCT/ | B95/ 00878

to [err]

and variance is [err](2.28).

At this point, we

vari ance of
dlerr], :
PCT/IB95/00878\\D

have an esti mate

of  the RMB di sturbance. Fromthe % g sturbance, the threshold | evel
r is derived. :
group 1 group 2
-Aspect Ratio AR Enhanced Services ES
24 elements 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 que
0001 | letterbox 14:9 centre 1! tilm mode
0010 | letterbox 14:9 top
1011 | letterbox 16:9 centre .
0100 | letterbox 16:9 top 5 | bit number
1101 | letterbox >16:9 centre 0] standard PAL
1110 | full format 4:3 (shoot and 3 MACP
protect 14:9 centre)
0111 | full format 16:9 .
(anamorphic) 6 | bit number
S _ 01} no helper
b, = odd parity bit 1| modulated helper
7 Reserved.'
Shall be setto '0'". -

FIG.1A|FIG.1BFIG.1C

FIG.1

FIG.1B



r = [err] _
(11) 5 where [err] has been derived by using equation 10, and z is a

const ant .. Aqgefds Practi cal val ue of z is 2. This threpbninbsiossrsl is
used to estima e the reliability of each data bit, as is shown in Fig.
7. If the absolute value of a data sanple is W|th|n this threshold | evel
then the correspondi ng violati 033]2'13 Is set else this violation flag
is reset. We have _acguired at-this 1 e 14 data bits and 1
corresponding vigl ation bits. Now we co to the
poi nt that we carg answer the question] Is there WSS in ling 23 or not
? The following sgrategy is used We ¢ount the nunber of violatipn flags.
Suppose that this nunﬁﬂ'OH {Bal to {. | f Group ere n is an flenment of
(0, 1, ... , 7} S is deteqted in line 23 el se not. practi cal
value for nis 3.] This WsS detection }5 strategy can be conbin with a
check on the parity oSubiitiesp8Ft ratijo bi Reserved R I n
Fig. 6, the abovejtheory has been inplienrented as foll ows. The myti-

bit output signal . D a proper
cross-correl ator P38 elemamsch i ncl uddsi&e@mentS| i ne of 29 del ay] cells -

Tlerr] .. Tlerr],|phsed giP5tMpiz corredlbaséd on 8HZ 20 synbol s| of the

full extended staftcode ESC Cross-c_orrel atlon |s effected by inyerting (by
means of inverts fdemdetemed-3 oo LTV a R L aﬂ'ﬁ'sn'p'pweﬂ-mlsupply
negative synbol's | n Dbit humbering ’ Bit AUmbBeAh

8 9 10 11 12 18
LSB MSB LSB MSB
per info bit: per info bit:
‘0’ =000 111 '0'=000111"
'1'"=111 000 '"=111 000
8| bit number Reserved.

- Shall ali be setto '0".
o | no subtitles .

within Teletext

subtities within
1 Teletext

10 9 | bit number
0o |noopen R
§- " subtities (SBT)
o1 |SBTinactive
: image area
10 SBT out of act.
image area
11 |reserved

TFIG.1C



tﬁé ext ended startcode when the extended startcode is indeed there. An
adder 27 suns 28 . taps corresponding to the 28 synbols of the DC-free
ext ended stwydemaols, Whil e an adder 25 sunms 2 tapscorrepounsesapsiso t he

remai ning 2 synbols of the 30 synbol full extended 25 star

t code.

An adder

29 sunms the outputs of the adders 25, 27. A global maxi mum finding

circuit 31, enabled by the extended stgr de w ndow si gnal

ESC-W supplies

the word sync signal Ws at the in that the received string of
symbol s matches the symbol string of the ext ended startcode.
The anplitude A is obtained in accordance wth equation 5 by dividing t he
30 output of the adder 27 by the value 28 in a divider 33. The common

~an adder 35 which
suns the 28 taps of the delay line T[err]_.. tT[err] Al t hout

| evel Cis obtained in accordance with equation 6 by

the taps corresponding to the negative

i nverting

t he extlng}d startcode,

byt he val ue 28.

and a divider 37 which divides the outpuE pdder 35¢
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12 The sum of the anplitude A and the comon | evel
C (see equation 7) is subtracted fromthe 28 taps of the delay |line
Tlerr] . .wolghisss(see equation 8) by subtracters Slerr].. PCT/IBIS[087B],
whose outputs are applied to respective absolute value determning circuits
AVierr] .. AVierr] to obtain the Idl values in equation 9. These [|dI
val ues are summed by an adder 39, who é output is applied to an
arithnetic circuit 41 to obtain [err]éﬁﬁ ccordance with equation 10.

The output of the arithmetic circuit 41 is applied to a buffer 43 which is
synchroni zed by the word sync signal W& In
this section we showed and explained in detail a preferred enbodi nent

of a new concept WSS decoder. A high accuracy and a reduction of noise are
obtained thru 10 the shown integration of the energy in the nmulti-bit

signals instead of by using sinply sliced signals. The determ nation
of the disturbance as illustrated in Fig. 6 results in a very useful
indication of the reliability of the received data, as for each data bit
dierr], a violation flag v[err] is deternined i n dependence upon the
determined disturbance 15 4 Fxtension gf the new WsS—decoser: Circuit
for protection adainst FMclicks or spike noi se

L q{©

L 40

4
—p MHz

FIG.3

x10°
0



Let us start by explaining how an FMclick (or spike noise) can disturb a
WES signal. In Fig. 9 an exanple is given. It shows an FMclick FMC which
affects hit no 0 9 of the WSS signal (solid curve). The j JERbs7gn t hat
i's suppos‘@ﬂ’f’&”ﬁ transferred by bit no. 10is al (dggﬁgi curve). |If
we apply low pass filtering and proceed wi th bi phase code denodul ati on
then it is showmn by Fig. 10 that a O (solid curve) is estimated at the
recei ver i nstead of the transm’tééqg (dashed curve). If the received
signal is not or mnor disturbed y other kinds of inpairnments then

t he di sturbance threshold level is very small. Hence, it is 25 likely that
this error is not marked wwth a violation flag and therefore can cause

i npropriate switching in the TV receiver. W like to have neans to
prevent this inpropriate swtching. 7~ A bl pck
‘'schemai ¢ of an inpleneantal that can detect, or1 better mark, t he
occurrence of an FMclick, is showmn in Fig. 8. |Itp-operatipn wl] be

expl ained with help of the exanple in Figs. &__10 and 11. rst, the
data bit, which is in this exanple data bit 30 no. {9, is|estimted (see
Fig. 10), just like in the enbodi nent of Figi f—Hs—dptla estimation
result dlerr] is fed to inputs I[er] of the &Mclick_ def gctor 87. Fromthe
bi phase denodul ator, two i nternedi ate results4(out put and 1 hput of the
delay circuit 77, respectively) are fed {0 [nputs 12 _of {he| upper and
| oner box 89, 91 of the FMclick deteddef 87 respectively. These|two
internedi ate results can be regarded as—f he correspondi ng respultp of
anplitude sunmati on '

7 9
{ { \N’S
CVBS
—e—— LPF L23
oK n
6. (5 MHz)
— PLL
RI-W
3 SC-W
H,V
1 )

FIG.4
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(i ntegr at kRpoepfzofner gy) of the two half synbols which make ROTABSS/MISZR e
code. In this exanple, data bit no. 9 has been estimated as a 0, so I1
= 0. Therefore, the FMclick detector 87 wll proceed with the
followng tests (i.e. the el se parts? e | ogical statenents in the
boxes 89, 91): .5 : | f Ai] first internediate result 12
(output 77) is greater than HL (high level) then t he

upper box 89 outputs a 1 else 0. Result in this exanple: 1.
| f the second internediate result 12 (input,/H—+s—+ess thanyLL (low |evel)
t hen the | ower box 91 outputis a 1 el $e O. result in this

exanple: 0. 10 In this exanple, one of the two boxes injthe FMclick
detector outputs a 1. This neans that an circuit 93 Feceiving the
out puts of the upper and | ower boxes 89, 91 of fhe cljck
L23
15
a
13A~
7 9A ws r 21
CVBS —19
—T— LPF ADC XCORR >
oK A
(5 MHz)
HY ~3A
ESC-W

FIG.5



detector 87 and the output

i nput, so that violati
as being UgipYsj1addee:

LL have been chosen equal t
This is not strictly requir
next sections we proceed w
t he perfornmance of the new
performance of the decoder

of the logical circuit 85 has at |east one "1"

on flag no. 9 will be set which marks bit no. 9
I n the inpl emrepghsdmegfal and
o 3(C + A2 and 3(C - Al2) respectively,
ed but preferred. In the
results on

th sinul ati d neasur enent
concept wsdégéiSder. 20. 5. Simul ated

block schemnti cs

of Figs. 5 6 and 7 have been inplenented in a nwFation nodel . Sone
graphical results fromthis nodel are presented in Figs.} 12, 13 and 14

whi ch show respectively the eye patternjnH i&@ﬁb@ gnil , the & sturbance
estimation and 25 the data and data reli U?;i y—e St | prgztss with

the use of a threshold level. Note from Hg 13 th?@ t he di sturbance
estimate (indicated by ED) ifs sensitive tothgti|n1ng Jrtter ori},39 timng

tol erance which causes 1SI. \& ;var x; P indic 5 E}rm= s dueg A€ timng
jitter (or t ol erance). rm qg he new
concept WSS decoder . s sinul dzﬂ [ a2rZ AVGN F'%:w' zrnvgl w? tne’
performance i s exprd8sed by ﬁ D p '&ﬂﬁﬂ?fie L m K. KM
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1. The probability that line 23 WSS will be rejected: P[reject].

2. The probability of a bit error in one specific WSS bit: P[bit
error]. WD 96/ 13936

PCT/ | BO5/WO$/3936 PCTBIS/0087

Both probabilities will be presented versus the signal-to-noise ratio

( SNR) . The SNR is defined in appendix A Fig. 15 shows the performance
versus SNR (course timng esti L QThe vertical axis gives the
probability P, while the horizontal aXrs Yives the pi cture

signal-to-noise ratio SNRin dB. .In the drawings, P[r] indicates P[reject],
while P[be] 5 indicatesiﬁ[bit mor]. In Fig. 15 the result of the
simulations is shown by—t+he "p-qynbol s. Due to the anmount of
cal cul ati onal derived fromthe sinulations:
only. A probability 1/2-is encountered at about 8 dB SNR
This figure is a nmegasure of tire iuv;{aalin‘it of SNR at which
t he decoder still if (.)>0

- - then 1"

75/ ~77 else ‘0’

3T fi

if .l<I"

then ‘1’| .
( T ) else ‘0’ "
| 81 _

fi

FIG.7



information quite fast. Below this figure, the performance (and speed) of
the WSS decoder 10 w | decrease very fast. The
sol.id, dagh-dotted, dotted and dashed lines in Fig. 15 givep 05/00878 '
cal cul at edVQM26 of Plreject], 1 - P[reject], P[bit error] and P[bit

error]/ (1 - P[reject]) respectively, which are derived froma

mat hemati cal nodel which will not be highlighted in this description
15 The "o" and " ‘pynbol s give the neasured

per formance of the new concept QIE&@LEF

OB P[reject] and P[bit
%spectlvely. The

ndjasur ed

y due to the use
of 1 MHz instead of an
r, 'the curves seemto

error] (and P[bit error] / (1 - P[reject]))jf()>0
difference of about 3 dp7bet weldn the si mul phggler
results in favor of thersi_”ml i on redqUITS] glisoU
of a lowpass filter
ideal filter as nent{oned

sult and the

have a constant dif %;makes it assunabl e
t hat adjustnment of {this f erence. This has been
verified recenety: . 16 the per f or mance

of a new concept We% decod L ifnterpol ati on in order

to inprove the timng esti 3 egti prt_e Aoy 250 shown
versus the SNR. The "x" S thﬁe\,%i ati gﬁ'"(r%e@ﬁ 2 ot
Plreject]. The differ desefi=iha e f LpmatRmhenat i cal
nmodel . If we conpare the pgrfor 2 in:ggﬁ fine timng
(i nterpolation) versus 78 im ng, ee A Plreject] = 1/2
there is a difference of dB i avor of Ifluing tim rg. vV‘é can ask
oursel f the OR H——
o] 1
if 11="1"
B Uihen if 125HL Lg3
then ‘1’
else ‘0’
else if 12<LL
then'1'| !
E 12 else ‘0’ {
I fi
if Li<I"
then ‘1’
N else ‘0’
i b5
r

FIG.8



following question: Is a 0.5 dB i nprovenent in perfornmance enough basis for

the cost of 30 extra hardmare ? WO 96/ 13936

RCT/ | B9S/ PCT/IBYS/00478

6. I\/basurg'g’ Z‘P?scfr mance of the decoder In the
previous section, the nmeasured performance of the neM/WBS decoder has

al ready been presented with respect to noise (see Fig. 15). In this section
we 5 focus on performance results Wilt-fy-lgpect to other kinds of
di sturbances than noi se. Here bel ow, a summary of

measurenent results is given for different kind of di sturbances:
u?'—
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Echoes. 10 The maxi mum perm tted level is about 4 dBto -9
dB, which figure is highly dependent on the delay of the
echo and the perfornmance of the sync separator. PCT/IB95/00878

Co- channewoi9si3a36er ence (CCl). The maxi num perm tted

| evel of CCI is determ ned by the performance of the 15 sync
separator only. Single carrier interference.

Single carrier interference with a fre of fset of 867 kHz with regard
to vision carrier haglﬁzabadded to the channel.
Interference with that frequency of 20 ' 867 kHz is a worst
case choice (see the PSD of the WS signal in Fig. 3) In

case of no WSS signal in line 23, we could not switch on the WSS decoder
even at an interference level of + 10 dB with regard to the vision carrier.
In case of single carrier interference with the sane frequency offset as
above byt with a WSS signgl in line 23, the decoder first
failed at a | pvel of -2 dB B ! ' zs T

-
x
2

—;3? 34
FIG.10

3.25

2
V]

15}
1

0.5
1

-1.5
2

-0.5}



25 with regard to the vision carrier. :
VHS and SVHS vi deo recorders (VCR). The WSS decoder has
bheen tested with several replays of VHS and SVHS

recor di n¥096{i93¢ i ncl uded al so transmission channel's, and @ o3 W(h

repl ays of 30 copies of those recordings. Miltiple
paraneters were tuned during replay,, Qf whi ch t he. nost
i nportant are sharpness control and 1§ddlgng adj ustment. The

decoder coul d decode with average to high performance all replays except

for sone that had a non-recoverable failure.in that sense
that line 23 had been - shifted to another |ine.
WD 96/ 13936
PCT/ | B95/ 00878 ', 16
.",—
=
x
2

34

3.35
—p t

3.3

FIG.11
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«.Fromthe results above and experiences in the field, we know that this
WES decoder is insensitive for Iow (and high) frequency distortions |ike

line tilt, satellite di spersal (25 Hz), |ow frequencwyonBesiosience,
setc. Thewesss3n3d s t hat bi phase code denodul ation is applied in the

decoder so that the actual data sanples are freed fromlow 5

frequency
conponents. The bi phase code denodul ator inplies that no slicer circuit has
to be i ncluded. This slicer has1g%¢1 to find a voltage | evel of half
the data top-top anplitude in or t0 performwell. Such a slicer is

very sensitive to | ow frequency distortions. 7. Concl usions 10

We have shown a new concept of a wi de screen signalling decoder. The
approach that has been used differs nuch from conventional decoders. The
kernel of this new concept WSS decoder exists of a cross correlation
techni que for word sync, biphase code denodul ati on and a data and data
reliability estimtion techni qgue which nakes use of an 15 RMS di sturbance
t hreshol d. The conbi nati on of those three techniques in the new concept

WES decoder has shown to be very robust against all kinds of disturbances
whi ch are | S+ — adiinds he repl ay

of recordings VHS and §VHQ

el
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20 Appendi x A: Definition of Signal-to-Noise Ratio :
In relation to the conposite video baseband signal (CVBS), there are
several definitions of picture signal-to-noise ratio (SNR) .P%Mﬁshe

cont ext oWQ /13936 di scl osure, we define the picture signal-to-nol se
rati o as the unwei ghed picture signal-to-noise 25 ratio over a vision
bandwi dth of 5 MHz (B,G PAL). E.g., SNR -= 10.log [err]
(A) wher e 35/1/@ is the difference in
anplitude of peak white and bl ack | evel™ he CVBS.

Vi sion bandwi dth Blerr] =5 M4z. 30 - N(f) is the one sided power
spectral density of the noise in the CVBS. _
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The rel ation between the SNR and the vision carri er-to-?ﬂ’?@yp%?t-’?o (CNR)
has been di scussed extensively in A P. Robinson, "The rel ationship between
Vi Si orwo6f3%3 - to-noise ratio and picture signal-to-noise ratio in a

system | television receiver", Technical Report 1987/23, BBC Research
Departnment, UK, 1987, for system |1w1 | evision 5 receivers. For system
B, d PAL television receivers this atlon is sonewhat different, and
I's given by: CNR =SNR + 6.8 dB

(A2)

FIG.14




10 where the noise power spectral density is assuned to be flat in the

concerni ng frequency . band. The rel ation between the SNR and the

ant enna |Q8ut voltage i s dependent on the type of tuner that is used
(noi se figHP fi exanpl e of picture SNR in dB versus ant eRRHIRISH0878

vol t age Ievel in dB pV is shown in Fig. 17. 15 It
shoul d be noted that the above-nentioned enbodinents illustrate rather

than limt the invention, and that thasz a"lled inthe art will be able to
desi gn many alternative enbodi nent / iwwhout departing fromthe scope
of the appended clainms. For exanpl e, the described nethod of decoding
a WES signal of a PALplus television signal can al so be used to decode

nore reliably a VPS signal. The described nethod can further be 20 used for
decodi ng any ot her data signal having at |east a startcode or sync word

section and a ~ data section. Mre specifically, an NRZ codeq:teletext
signal (TXT) gan advantageous he decoded 11 accar e WY claim
11. In the clpins, any reference signs placed between par enpt heses
shall not be construed as limting the claim The inventi gn—ean} be
i npl ement ed by means of hardware conprising sevetal distim® elenents,
and by means jof a suitably 25 programed conpuwter. The inventipn is
advant ageouslly applied in-a %ideo sugnal eCei ving apparatus (e.g. a
tel evision set or a video recorder) eT processing a video signagb including
a data sf gnal portron whi cb~appar atus conprises in additgdh to the
A/ D converter] 9A, the © crosS-orrelation circuit 11A, .Lhe VS
di st urbance neasuremefit cirefGit 19, and the code = =
x o _-33
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demodul at or 13A, video signal processing circuitry for processing the video
signal in 30 dependence upon the denodul ated data signal to obtain a
priocessed i nal which can. be displayed on a disp| deV|ce
(e.g. a 6]%? 3?’ecor ded by a recording nechanismin a W’é@a

recorder. For exanple, the video signal processing circuitry may operate in
dependence upon the aspect ratio bits 3210 to switch between video signal
processing of a WO 96/ 13936 18/19

PCT/ | B95/ 00878 18 4:3 signal
and video signal processing of a 16:9 signal, with any corresponding

adj ustnents of the deflection, such as available in current 16:9 aspect

rati o receivers.
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PHN 15, 077 :
PCT/ | B95/ 00878 ' 19

1 3 -05- 1996 d ai ns: 1. A net hod of decoding
an ext end®b 96413836 si on si gnal havi ng signalling i ORISR (WeS)

to control decoding operations, the method conprising the steps of:
converting (ADC) the extended television signal into a sequence of

mul ti-bit sanpl es; 5 processing ( | 1A, 19)

t he sequence of nmulti-bit sanples to o-[)a;mqga word sync si gnal
(W5) indicating signalling synchronization information; and

code denodul ating (13A, 21) the sequence of nulti-bit sanples in response
to the word sync signal (W5) to obtain denpodul ated signalling

dat a, ' wherein the processing step (11A, 19) includes
the further step of obtaining (19) 10 a disturbance neasurenent signal
(r) fromthe sequence of nulti-bit sanples, and wherein t he
sequence of nulti-bit sanples is code denodul ated in dependence upon the

di st urbance measur enent signal (r).

(=]
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PHN 15,077

2. A met hod as cl ai | h the code denodul ati ng
step (13A, 21) 15 incl udeg | obt ai ni RQTY 2895200878

sisgnal | i ng i nformation presence si gnal (L23£ fromthe sequence of
mul ti-bit sanpl es

net hod as cl ai qegj_ng. cheggm 1,
It

o ose- cor r VPR S?*zﬁga‘%%fg“#&%’ﬁ‘m*ég%hﬂe%%’f‘ﬂ?ﬁ" F¥Mi ¢ Sanpl es o obtain

-the word 20 sync signal . A nmet hod as cl ai ned
in claiml, wherein said code denodul ati ng step (13A 21)

conpri ses the further steps of estimating (83) signalling information data
(d[err]) from the denodul ated signalling data, and estimating (85)
a signalling information reliability (v[err]) from 25 the denodul at ed
si gnal ling data i n d€peinyentien tqlntes tdmmtﬂsﬁmidaappmatmeﬁmdewmﬁng sidgtaaslxgr(at)

| med ergin said ca i ng
step (134 havitg'® leasgi)&m@? PE i, Ward $ePhin AP datacheciior SR, 641 B8 usedfor
the occurr efesdifg sighthlt Fqkﬁ)rﬁaﬁn&pb&ﬁmned in a tele\ﬂﬁbﬁ R Wédﬁu%??é&ﬂﬁﬁg of other
mul ti-bit sanpleS to obltain detection signals, and wherein said
processing operations, more specifically for decodmg a wide screen signalling signal
5 indicating, for example, the aspect ratio and the origin (i.e. camera or movie film) of a

television signal.

The article "Wide-Screen Signalling for EDTV", presented by D. Westerkamp
10 on the 18th International Television Symposium and Technical Exhibition, Montreux (CH),
~ 10-15 June 1993, Symposium record pp. 748-754, discloses a wide screen signalling signal
which can be transmitted with an extended definition television (EDTV) signal. The article
does not disclose any decoder hardware for such a wide screen signalling signal.
| The non-prepublished international application WO-A-94/28678 (attorney’s
15 docket PHN 14,478) also discloses a wide screen signalling signal and a decoder for such a
signal. 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, which |
lower spectral area has a maximum frequency below 2 MHz (preferably 1.7 MHz). The start
code has a local spectral minimum at DC. The start code has good aperiodic correlation
20 properties and a predetermined minimum bit Hamming distance to the data bits when shifted
towards or over the data bits following the data bits following the start code. The signalling
bits decoder is pi'eceded by a low-pass filter having a cut-off frequency at the maximum
frequency of the lower spectral area. The signalling bits decoder comprises a start code
detector having circuitry to determine whether a first plurality of bits has been correctly
25 received, and whether amongst a second plurality of bits, at least a predetermined number is

free from error.

It is, inter alia, an object of the invention to provide a practical method and

30 apparatus for decoding a data signal. To this end, a first aspect of the invention provides a



30 lsall%rng’f)ng information reliability (v[err]) is obtained (93)

I n
dependence upon said detection si gnal s. PHN 15P8¥71B95/00878

PGT/ | B95/ 00878 - 20
1 3 -05- 1996 A et Bod as cl ai med i3 ci08r n1996

6.
her el e Sl LORG S AR BB 5! W8kond aspec of thé hniehudF bANIES o A

predet er n g@dcday déThiedrifi clatm ) A ithird a§gRen6LtheAnventiofn ?‘rmdes a method ofedécedifigd
startcode portion of said signalling information (W5S); 5

det er ni ni n8jgnallieg infermasionseantpined: iaraitelevision sigarldo sentrolorecondingpriotheynal | i ng
I nformatio ' 0f..S5ad AP t ) e O ;
" ™ 1 BBy el 1 et BR80T AL S0 DY B i
ext ende@§ sinethodafalepoding ardatd sigmalchaving at least a Staptoadd ongyncniendnsettismarid/S3xta
to obtain a dist urb?nce. es1 | ' r.ocessi ng

t : d . . .
bai 0 dr st uSHRR S GORneincitin 10c A T asmeciot ihe ivention pEevides signal

receiving apparatus as defined in claim 11. Advantageous embodiments are defined in the
dependent claims.
In accordance with one aspect, the invention provides a method of decoding a
10 data signal having at least a startcode or sync word section and a data section, in which the
data signal is converted into a sequence of multi-bit samples having at least a startcode or
sync word section and a data section. The sequence of multi-bit samples is processed to
obtain a word sync signal indicating synchronization information. A disturbance measurement
signal is obtained from at least the startcode or sync word section of the sequence of multi-
15 bit samples. Finally, the data section of the sequence of multi-bit samples is code
demodulated in response to the word sync signal, and in dependence upon the disturbance

measurement signal, to obtain a demodulated data signal.

A primary application of this invention concerns a new concept of a wide screen
20 signalling decoder. Wide screen signalling (WSS) is used in 625-line television systems to
| transfer status information concerning the actual content of the signal to a television receiver.
It is transmitted once per frame in the first half of line 23 of a composite video baseband
signal (CVBS). _
The WSS signal contains a run-in, startcode and biphase code modulated data.
25 The main energy of the WSS signal is in the lower video spectral domain, which is
0-1.7 MHz, although the design of tﬁe signal is based on a 5 MHz clock.

In a preferred embodiment, the new decoder concept differs from conventional
ones in that it does not use the run-in for a phaselock loop (PLL) to gain acquisition and
lock, it does not use the startcode to detect the WSS signal in line 23 and it does not

30 establish a measure of data reliability by checking on biphase code violations. The preferred
embodiment of the new decoder concept does use the tail of the run-in and startcode for

timing estimation, it does perform biphase code demodulation of the biphase

AMENDED SHEET



10 sl;i’lélr\falls’?ﬁ. , 7. A nethod as clained in claim®6,
wherein only a DCG-free part of said extended: stacT goRies poos7eN i S

used in obtaining said disturbance measur engnt signal (r). 13 0519598

A device for decodi ng an extended tel evision signal having signalling
infornatiog;£VB$) to control decodi ng operations, the apparatus conprising
t he steps AlMmS means (ADC) for converting the
~extended television signal into a sequence of mul ti-bit sanples;
means (11A) for processing the sequence of nmulti-bit sanples to obtain a
wor d 2b sync si 4naethod\of deentiingian axtendagniglevision signal thaving signalling

I nformati on; . . . ns . (19) .for gbtalning. L st urbance
aour errentINGTRLPR (WSS) g0, soptpel decodifiE Seralidns s el FomiePlind, it 3ot 38

and o convertingXIDS) thtFilented tel@dsionl signallings 4 Beqiehee 6EMURPBR
of multi-bit sanples in response to the word sync signal (W5) and

I-n dependerﬁ?@ on the di sturbance nmeasurenent 25 signal (r) to obtain
demodul a§ed si gnal | | BecEQind- (11A, 19) the sequence of multi-bit samples to obtain a word sync

signal (WS) indicating signalling synchronization information; and

code demodulating (13A, 21) the sequence of multi-bit samples in response to
the word sync signal (WS) to obtain demodulated signalling data,
wherein the processing step (11A, 19) includes the further step of obtaining (19)
10 a disturbance measurement signal (I') from the sequence of multi-bit samples, and wherein
the sequence of multi-bit samples is code demodulated in dependence upon the disturbance

measurement signal (T').

2. A method as claimed in claim 1, wherein the code demodulating step (134, 21)
15 includes the further step of obtaining (21) a signalling information presence signal (L23)
from the sequence of multi-bit samples.

3. A method as claimed .in claim 1, wherein the processing step (11A, 19) includes
a multi-bit cross-correlation (23, 31) of the sequence of multi-bit samples to obtain the word

20 sync signal.

4. A method as claimed in claim 1, wherein said code demodulating step (134,

21) comprises the further steps of estimating (83) signalling information data (d) from the

demodulated signalling data, and estimating (85) 5 signalling information reliability (v;) from
25 the demodulated signalling data in dependence upon the disturbance measurement signal (T').

5. A method as claimed in 'daim 4, wherein said code demodulating' step (13A,
21) comprises the further step of detecting (89, 91) the occurrence of FM-clicks or spike
noise in said sequence of multi-bit samples to obtain detection signals, and wherein said

30 signalling information reliability (v;) is obtained (93) in dependence upon said detection
signals.
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g PHN 15,077 A nethod of decoding signalling information (VPS) contained in

a television signal to control recording or ot hq:r
\ c 1%
operations, the nethod conprising the steps g FU0ET8

converting (ADC) the television signal int2Z0a sequence of Trdh £88 -b|1$96
sanpl es; processing (1 A the sequence of multi-bit

sanmpl es togobtain aA/Vﬁfemoﬂya%Cclﬁh@ﬂdh claim |, whereig\Wie dishdbamei mensaregeat kignal
synchroni zation i nformation; code denodul ati ng

(13A) the Edcjsobtrnesk (337, iS:, Myl,é@r&ﬁ)@y the, sieps §nse to the wor d

sync signal (V&) 0 @R irfing'GEAGkHAnEE paaabes (RY CY3h Fesponse B'i\'r&éweﬁ

1 3 -05- 1@RBnded startcode portion of said s1gnalinhgmﬁbrmatiun (M&S:)esm ng step (11 A

19) includes the further step of. obt
measur efent si gnal GFIErMiERg H%plécécﬂfgsﬂ@ee’a?“ Isfaimﬁﬁi?p%ré‘r?ﬂl g!ssglldurb ein

t he sequen I | q upon
Lne sequer gﬁn@ﬁeadaﬂ &Ws$ ih &ggﬂf}‘féﬁ% H?orﬁ%ﬁgﬁ&@&%i@ﬂ%ﬂﬁbt&%ﬁﬁndg afd up
subtracting said replica from said recelved extended startcode portion of said

signalling information (WSS) to obtain a disturbance estimate; and
processing said disturbance estimate to obtain said disturbance measurement

10 signal (T').

7. A method as claimed in claim 6, wherein only a DC-free part of said extended

startcode portion is used in obtaining said disturbance measurement signal (T).

15 8. A device for decoding an extended television signal having signalling
information (WSS) to control decoding operations, the apparatus comprising the steps of:
means (ADC) for converting the extended television signal into a sequence of
multi-bit samples;
means (11A) for processing the sequence of multi-bit samples to obtain a word
20 sync signal (WS) indicating signalling synchronizatioh information;
means (19) for obtaining a disturbance measurement signal (I') from the
sequence of multi-bit samples; and
| means (13A) for code demodulating the sequence of multi-bit samples in
response to the word sync signal (WS) and in dependence upon the disturbance measurement
25 signal (T to obtain demodulated signalling data.

9. A method of decoding signalling information (VPS) contained in a television
signal to control recording or other processing operations, the method comprising the steps
of: _ ' |
30 converting (ADC) the television signal into a sequence of multi-bit samples;
processing (11A) the sequence of multi-bit samples to obtain a word sync signal
(WS) indicating signalling synchronization information; and
code dembdulating (13A) fhe sequence of multi-bit samples in response to the

word sync signal (WS) to obtain demodulated signalling data,

A
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10. PHN 15,077 A net hod of decoding a data signal (WSS) having at |east a

startcode or sync word section (SC) and a data sec{,&@h?@g{/o' E)%
) .

t ke net hod conprising the steps of: Cc enti
the data signal into a sequence of multi-b¢k sanples havi ng(igal -05- "

| east a startcode or sync word section (SC) and a data section (AR .R);
10 pr whersin the procesying istepsdd de rlQp insludes) the fupther stepnof ebtaining (19)

th ain a magstusl'xgn%esr%l&r}%lemem signal ( 3 | ed. %ati L i o2 ti,on erej
i nf or mat i oh zﬂ'r‘i n t‘i’ﬁff 13 %Sr?@gsymé%nt

si gnal (r)thkrsequente lof asiltibitesafipiistis @8d¢e demodulated 81 dépendenteupof Aé disturbaice
of the sequence of nulti-bit sanples; and code
denodul at | mgasureagntsignalidida section (AR .R) of the sequence of nulti-bit

15 sangles in response to the word sync signal (W5) in dependence upon the
di st ur bance measurenent signal (r) to obtain a denodul ated data

si gnal . 10. Almethod of decading daiatassigme |(WSS) daving gt d¢ases atartsodeoor sync

Pavi ng at  wibtecon (841 st OB ot (R Rbbe msteesmiiung Beceps oft 20
converting (ADD) t heHaraIe (ABCT MEnNALE Sl into a sequence of muld-bit samBRE Ravingat
havi ng at leastst starteodderarcsyoe word ssation (SC) asd atdatansectdon) (ARAR); dat a secti on
(AR R)IO processing (11A) the sequence of multi-bit samples to obtain a word sync signal
(WS) indicating synchronization information;
~ obtaining (19) a disturbance measurement signal (T') from at least the startcode
or sync word section (SC) of the sequence of multi-bit samples; and _
code demodulating (13A) the data section (AR..R) of the sequence of multi-bit
15 samples in response to the word sync signal (WS) in dependence upon the disturbance

measurement signal (I') to obtain a demodulated data signal.

11. A video signal receiving apparatus for processing a video signal including a
data signal portion (WSS) having at least a startcode or sync word section (SC) and a data
20 section (AR..R), the apparatus comprising: | o
means for converting (ADC) the data signal into a sequence of multi-bit samples
having at least a startcode or sync word section (SC) and a data section (AR..R);
means for processing (11A) the sequence of multi-bit samples to obtain a word
sync signal (WS) indicating synchronization information;
25 means for obtaining (19) a disturbance measurement signal (T') from at least the
startcode or sync word section (SC) of the sequence of multi-bit samples;
means for code demodulating (13A) the data section (AR..R) of the sequence of
multi-bit samples in response to the word sync signal (WS) in dependence upon the
disturbance measurement signal (T') to obtain a demodulated data signal;
30 means for processing the video signal in dependence upon the demodulated data
signal to obtain a processed video signal; and .
means for displaying or recording the processed video signal.

* [ L M S *
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nmeans for processing (11A) the sequence of

-word sync signal (W) indicating
25% ans forw ﬁaopm _
(r) fromat |east the start ‘Gb‘émﬂt"“‘%‘?nc word section (SC) of the
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(57) Abstract . : -

: In a method of decoding a data signal (WSS) having at least a startcode or sync word section (SC) and a data section (AR.R), the
data signal is converted (ADC) into a sequence of multi-bit samples having at least a startcode or sync word section (SC) and a data section
(AR..R). The sequence of multi-bit samples is processed (11A) to obtain a word sync signal (WS) indicating synchronization information.
Adxsmrbaneenmsmmentsxgnal(l')mobtamed(w)fromatleastthesmodeorsyncwordsecuon(SC)ofthesequenceofmulu-blt
samples. Finally, the data section (AR..R) of the sequence of multi-bit samples is code demodulated (13A) in response to the word sync
signal (WS) in dependence upon the disturbance measurement signal (T) to obtain a demodulated data signal.




