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Description ‘

The prasent invention generally relates totelevision
signal transmission systems and particularly concerns
avestigial sideband (VSB) digital television signal trans-
missicn system having reduced susceptibility to NTSC
co-channe! interference. ]

Simulcast broadcasting is a technique which has
been proposed for providing high definition television
services without obsoleting the large installed base of
NTSC receivers. Simply put, simulcast broadcasting
contemplates simultaneous transmission of identical
program material encoded in two different formats over
respective 8MHz television channels. Thus, for sxam-
ple, a particular program may be encoded in NTSC for-
mat for transmission over a first BMHz television chan-
nel and in an HDTV format for transmission over a sec-
ond different BMHz television channel, see the appli-
cant's PCT Application WOQ-A-89/10041. Viewers
equipped only with NTSC receivers would therefore be
able to receive and reproduce the pregram encoded in
NTSC format by tuning the first channet, while viewers
equipped with HDTV receivers would be able to receive
and reproduce the same program encoded in HDTV for-
mat by tuning the second channel. :

The foregoing, of course, contemplates the alloca-
tion of additional 8MHz television channels for the trans-
mission of HDTV encoded signals within a given NTSC
service area. While such additional channels are gen-
erally available for this purpose, at least some of the
same channels are also quite likely io be allocated for
NTSC transmissions in nearby television service areas.
This raises the problem of co-channel interference
where HDTV and NTSC transmissions over the same
channel in nearby television service areas interfere with
one another. NTSC co-channel interfarence into a re-
ceived HDTV signal is of particular concern due to the
relatively large picture and coler carriers characterizing
an NTSC transmission. HDTV systems empioying an all
digital transmission standard further add to this concem,
since excessive NTSC co-channel interference from a
nearby transmittar could abruptly render an HDTV re-
ceiver incapable of reproducing any image rather than
gradually degrading the performance of the receiver.

A number of proposed HDTV systems contemplate
a transmission standard comprising a pair of amplitude
modulated, double sideband components having re-
spective suppressed quadrature carriers located in the
middle of a BMHz television channel, see an article in
IEEE Transactions on Consumer Electronics, Vol. 36,
No. 3, pp. 161-171, particularly p. 168. While this trans-
mission standard has certain desirable attributes, it also
has a number of disadvantages. First and foremost,
cross talk between the two quadraturs channels can sig-
nificantly degrade receiver performance unless special
care is taken 10 avoid or compensate for the causes of
such cross talk. Other forms of transmission standards,
e.g. VSB transmission, are not subject to the cross talk
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disadvantage and are equally desirable in other re-
spects, especially where the transmission is eflected in
a digital format. The problem of NTSC co-channel inter-
ference, however, remains an important consideration
before such a transmission standard can be success-
fully employed.

It is therefore a basic objact of the present invention
1o provide an improved simulcast television signal trans-
mission system.,

it is a further object of the inventicn to reduce the
effects of co-channel interference in a VSB simulcast
television signal transmission system.

It is still a further object of the invention to reduce
the effects of co-channel interferance caused by the pic-
ture and color carriers of an NTSC signal in an HDTV
recaiver.

[t is yot another object of the invention to reduce the
effects of co-channel interference caused by an NTSC
signal in an HDTV receiver operable for reproducing an
image in response 1o an all digitai HDTV transmission
standard.

According to the present invention, a method of pro-
viding a television transmission signal for transmission
over a selected television channel comprises providing
an N-level digitally encoded signal at a sample rate fs;
and modulating a carrier signal with said N-level digitally
encoded signal for forming a suppressed carrier VSB
transmission signal, characterized in that said transmis-
sion signal has a Nyquist bandwidth of fs/2, said carrier
signal having a frequency below the picture and color
subcarrier frequencies (Ipix) and (fcs) of an indigenous
telavision system co-channel signal of said selacted
channel by respective first and second predetermined
frequencies; said VSB signal having respective Nyquist
slopes at the lower and upper edges of said selected
television channel, the center frequency of the Nyquist
slope at the lower edge of said selectad television chan-
nel being substantially coincident with the frequency (fc)
of said carrier signal and the center frequency of the
Nyquist slope at the upper edge of said selected televi-
sion channel being substantially coincident with the fre-
quency (fc) of said carrier signal plus fs/2.

A receiver for receiving a television signal fransmit-
tad over a selected television channel comprises means
for receiving a television signal comprising a sup-
pressed carrier VSB transmission signal modulated by
an N-level digitally encoded signal having a sample rate
fs, characterized in that said received signal has a
Nyquist bandwidth of fs/2, said carrier signal having a
frequency below the picture and color subcarrier fre-
quencies (fpix) and (fcs) of an indigencus television sys-
tem co-channel signal of said selected channel by re-
spective first and second predetermined frequencies,
said VSB signal having respective Nyquist slopes at the
lower and upper edges of said selected channel, the
center frequency of the Nyquist slope at the lower edge
of said selected channel being substantially coincident
with the frequency (fc) of said carrier signal and the cent-
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or frequency of the Nyquist slope at the upper edge of
said selected channel being substantially coincident
with the frequency (fc) of said carrier signal plus 1s/2;
and demodulation means coupled to said receiving
means for recovering said N-level digitally sncoded sig-
nal, said demodulation means including filter means
having respective filter notches at frequencies substan-
tially equal to fpix-fc and fes-fc for attenuating interfer-
ence from said indigenous television system co-channel
signal.

The present invention further provides a television
transmission signal for transmission over a selected tel-
avision channel comprising an N-level digitaily encoded
signal at a sample rate fs; a carrier signal modulated
with said N-level digitally encoded signal forming a sup-
pressed carrler VSB transmission signal characterized
in that said transmission signal has a Nyquist bandwidth
of 8/2, said carrier signal having a frequency below the
piclure and color subcarrier frequencies (fpix) and (fcs)
of an indigenous television system co-channei signal of
said selected channel by raspective first and second
predetermined frequencies; said VSB signal having re-
spective Nyquist slopes at the lower and upper edges
of said selected television channel, the center frequency
of the Nyquist siope at the lower edge of said selacted
television channel being substantially coincident with
the frequency (fc) of said carrier signal and the center
frequency of the Nyquist slope at the upper edge of said
selected television channel being substantially coinci-
dant with the frequency (fc) of said carrier signal plus fs/
2

The aforesaid objects and advantages of the inven-
tion will be apparent upon reading the following descrip-
tion in conjunction with the drawings, in which:

Fig. 1 Is a block diagram of television signal trans-
mission systern constructed in accordance with the
invention;

Fig. 2 is a graph illustrating the spectrum of 6MHz
HDTYV television channel in accordance with tha in-
vention;

Fig. 3 is a graph illustrating the response of an
HDTV receiver of the invention to co-channel HDTV
and NTSC transmissions;

Figs. 4A and 4B are block diagrams of complimen-
tary circuits which may be used in the transmitter
and receiver respectively of Fig. 1 in accordance
with the invention;

Figs. 5A and 5B depict the impulse response char-
acteristics of the circuits shown in Figs. 4A and 4B
respectively;

Fig. 6 is a graph illustrating the frequency domain
response of the circuit shown in Fig, 4B;

Figs. 7A and 7B are block diagrams of additional
complimentary circuits which may be used in the
transmitter and receiver respectively of Fig. 1 in ac-
cordance with the invention;

Figs. 8A and 8B depict the impulse response char-
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acteristics of the circuits shown in Figs. 7A and 7B
respectively,

Fig. 9 is a graph illustrating the frequency domain
response of the circuit shown in Fig. 8B;

Figs. 10A and 10B are block diagrams of composite
circuits which combine the functions of the cireuits
of Figs. 4A, 7A and Figs. 4B, 7B respectively;
Figs. 11A and 11B depict the impulse responss
characteristics of the circuits shown in Figs. 10A
and 10B respectively;

Fig. 12 is a graph illustrating the frequency domain
response of the circuit shown in Fig. 11B.

Fig. 13A and 13B are block diagrams of a further
complimentary circuit pair which may be used in the
transmitter and receiver respectively of Fig. 1 in ac-
cordance with the invention;

Fig. 14A and 14B depicts the impulse response
characteristics of the circuits shown in Figs. 13A
and 13B respectively;

Fig. 15 is a graph illustrating the frequency domain
response of the circuit shown in Fig. 13B; and;
Fig. 16 is a block diagram of a co-channel interfer-
encefilter which may be incorporated in the receiver
of Fig. 1.

The problem addressed by the present invention is
generally illusirated in the block diagram of Fig. 1. An
HDTV transmitter, designated generally by reference
numeral 10, broadcasts an HDTV encoded signal over
a selected 6MHz television channel for reception and
reproduction by a corresponding HDTV receiver 100
tuned to the selected channel. At the same time, an NT-
SC transmitter 200 broadcasts an NTSC encoded signal
over the same channe! in a nearby television service ar-
ea. Depending on various factors including its physical
location, the HDTV receiver 100 may thus recsive an
undesired interfering component of considerable
strength from the NTSC transmitter 200 in addition to
the desired signal from HDTV transmitter 10. Since the
undesired interfering signal is transmitted on the same
channei as the desired HDTV signal, it is commonly re-
ferred to as co-channel interference. The co-channel in-
terfering signal in the HDTV receiver especially poses
a problem in the case whera an all digital HDTV trans-
mission standard is employed. In particular, if the co-
channel interfering signal is of sufficient strength to
"swamp out" the digital HDTV signal in the receiver, the
abllity of the receiver to reproduce an image of any qual-
ity may be complstely compromised. Moreover, this im-
pairment of the HDTV receiver may arise quite abruptiy
with variations in the strength of the interfering NTSC
co-channel signal. This is in contrast to analog HDTV
transmission systems in which variations in the strength
of the interfering NTSC co-channel signal cause gradual
changes in the signal-to-noise performance of the re-
ceiver.

As is well known in the art, the spectrum of the in-
terfering NTSC co-channel signal occupies a 6 MHz tel-
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evision channel and includes a luma component, a éhro-
ma component and an audio component. The luma
component has a bandwidth of about 4MHz and is mod-
ulated on a picture carrier spaced 1.25MHz from one
end of the channel. The chroma component, which has
a bandwidth of about 1MHz, is modutated on a subcar-
rier spaced about 3.58MHz from the picture carrier. The
audio component is modulated on a carrier spaced
0.25MHz from the other end of the channel (i.e. 4 5MHz
from the picture carrier). The major contributors to co-
channel interference are the relatively large NTSC pic-
ture carrier and chroma subcarrier, and 1o a lesser ex-
tent the audio carrier.

Fig. 2 illustrates the spectrum of an HDTV transmis-
sion channel according to the present invention. The
channel occupies 6 MHz corresponding to an NTSC
transmission channel through which a VSB signal is
transmitted as fllustrated. More paricularly, a respective
Nyquist slope 12 is provided at each edge of the channel
with a substantially flat response portion 14 extending
therebetween. The interval betwseen the center fraquen-
cies 16 of the respective Nyquist slopes 12 define the
Nyquist bandwidth of the channel which can be ex-
pressed as fs/2, where {s is the sampling rate of the data
to be transmitted through the channel, A suppressed
picture carrier fc for the channel is selected to have a
frequency corresponding to the center frequency 16 of
the Nyguist slope 12 at the lower edge of the channel,
which therefore comprises a vestigial sideband portion
including the frequencies along Nyquist slope 12 at the
lower edge of the channel and a single sideband portion
including the remaining frequencies up to the upper
edge of the channel. It will be appreciated that modula-
tion of the picture carrier fc results in quadrature com-
ponents at all frequencies except the frequency of the
picture carrier itself. This allows a quadrature pilot fp to
be inserted in the channel at the frequency of the picture
carrier f¢ to facilitate its regeneration at the receiver
without interference from quadrature components re-
sulting from modulation of the picture carrier.

In accordance with the invention, the Nyquist band-
width 1s/2 of the channel can be thought of as being di-
vided into six (6) equal parts. The interval between the
co-channel NTSC picture carrier fpix and color subcar-
rier fcs, taken in relation to the picture carrier frequency
tpix, is defined as comprising four (4) of the six (8) parts,
such that fcs = (4/8) {s/2. Therefore, fcs = fs/3 or, statad
otherwise, the sampling rate fs = 3 fcs, which equals
approximately 10.762 MHz. Furthermore, in accord-
ance with the foregoing the interval between the picture
carrier fc and the co-channel NTSC picture carrier fpix
comprises fs/12 and the interval between the center fre-
quency 16 of the Nyquist slope 12 at the upper edge of
the channel and the co-channel NTSC color subcarrier
fcs likewise equals 18/12. The intervals from the center
frequencies 16 of the Nyquist slopes 12 to the respective
channel edges thus comprise approximately 309.5 KHz.

Fig. 3 depicts the baseband response of HDTV re-
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ceiver 100. As illustrated in this figure, the nominal re-
sponse of the HDTV receiver is substantially flat across
the channel as represented by curve 20, and is charac-
terized by a Nyquist bandwidth of fs/2. The baseband
HDTYV signal is preferably produced by a synchronous
detector in response to a regenerated carrier having a
frequency and phase corresponding to the suppressed
HDTV carrierfc. Inthe presence of an NTSC co-channe!
signal, detection in response to the regenerated carrier
will also provide a pair of interfering beat signals at fre-
quencies corresponding to fs/12 and 5fa/12. In particu-
lar, a first interfering beat signal will be produced at a
frequency corresponding to fs/12 in response to the re-
generated carrier and the NTSC picture carrier and a
second beat signal will be produced at a frequency cor-
responding to 5ts/12 in response to the regenerated car-
rier and the NTSC chroma subcarrier. The interfering
beat signais are represented in Fig. 3 by reference nu-
merals 22 and 24 respectively. As will be explained in
turther detail hereinafter, receiver 100 includes a filter
having a response including respective notches at these
two beat frequencies, as represented by reference nu-
meral 26, for reducing the effect of the co-channel inter-
ference beats.

It may be desirable to tock the data sampling rate
fs to a multiple of the horizontal scanning rate th of the
NTSC transmission 1o, for example, facilitate conver-
sion between NTSC and HCTV encoded signals. Relat-
ing the nominal video sampling rate fs to the NTSC hor-
izontal scanning rate th provides:

fs = 8fcs = 3(455ih/2) = 682.5th

Therefore, in order to establish an integral relation
between, fs and fh, fs can be selected to equal a multipie
of fh between, for example, 680 and 684. In a presently
preferred embodiment of the invention, the sampling
rate fs has been selected to equal 684 th. in any case,
the notches of response 26 will slightly deviate from their
nominal frequencies, but this can be at least partially
offset by slightly shifting the HDTV RF channel so that
the NTSC interference beats more closely coincide with
the deviated notches. For example, this may be
achieved in the case where the video sampling rate fs
is selected to be 684th by shifting the AF channel by
about 38 KHz toward its lower edge. It may also be de-
sirable to further slightly shift the RF channel for setting
the picture carrier frequency fc equal to an integer mul-
tiple of one-half the NTSC horizontal line rate to, for ex-
ample, facilitate the use of a line comb to recover certain
components of the HDTV signal, such as a sync com-
ponent.

In accordance with the foregoing, and referring
back to Fig. 1, the HDTV transmitter 10 comprises a vid-
g0 source 30 receiving a clock signal fs from a clock
generator 31 to provide a digital video signal having a
bandwidth of up to about 37 MHz at a data sampling rate
of fs, where fs is nominally equal to 3 fcs. As explained
previously, the sampling rate may have an integral rela-
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tion 1o the NTSC horizontal rate th, for example,%s =
6841fh. Although not limited thereto, the video signal pro-
vided by source 30 preferably comprises 787 .5 progres-
sively scanned lines per frame, 720 of which represent
aclive video, having a vertical repetition rate corre-
sponding to the NTSC field rate and a horizontal repe-
tition rate corresponding 1o three times the NTSC hori-
zontal scanning rate. The video signal developed by
source 30 is applied to a video comprassor 32 which
compresses the 37MHz video signal sufficiently to allow
for its transmission through a standard 6MHz television
channe!. The compressed video signal is then coupled
to a precoder 34, which will be described in further detail
hersinatter, and therefrom to a VSB modulator 36 for
transmission. Both compressor 32 and precoder 34 are
operated in response 1o clock signal fs from clock gen-
erator 31. Medulator 36 is supplied with a carrier signal
having a nominal frequency of fs/12 less than the cor-
responding NTSC piclure carrier frequency, Also, a
guadrature component of the carrier signal is applied to
moduiator 36 to facilitate generation of the quadrature
pilot signal fp. The frequencies of the clock and carrier
signals can, of course, be slightly adjusted from the
nominai values as previously described. The video sig-
nal is transmitted as a segquence of N-level data sam-
ples, with the transmission preferably being effected by
modulator 36 in the form of a suppressed carrier, VSB
signal as illustrated in Figure 2, with the quadrature pilot
signal fp being provided to facilitate regeneration of the
carrier in receiver 100.

Receiver 100 includes a tuner and IF stage 110
tuned to the BMHz television channel over which the
HDTYV signal is transmitted. The tuned HDTYV signal, to-
gether with a co-channel NTSC signal broadcast on the
same channel by transmitter 200 in a nearby television
service area, are converted to an IF frequency in stage
110 and coupled to the input of a synchronous detector
120. The ocutput of stage 110 is also coupled to a carrier
ragenerator 130 which is responsive to the received pilot
signal for regenerating a signal having a frequency
equal to but in quadrature with the HDTV suppressed
carrier fc. Carrier regenerator 130 preferably comprises
a narrow band frequency and phase locked loop circuit.
The regenerated carrier is applied to a 90° phase shift
circuit 132 and therefrom to a second input of synchro-
nous detector 120. The output of synchronoué detector
120, which is represented by the response curves of Fig.
3, thus includes the desired HDTV component, repre-
sented by curve 20, and the undesired NTSC co-chan-
ne! picture and chroma beat components represented
by signals 22 and 24 respectively. As described previ-
ously, the beat components occur at frequencies sub-
stantially corresponding to 1s/12 and 5fs/12 and are pro-
duced as a result of beating the regenerated HDTV car-
rier with the NTSC picture carrier and the NTSC chroma
subcarrier respectively.

The output of synchronous detector 120 is coupled
to a clock circuit 122 which regenerates clock signal fs
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and 1o the input of a filter and decoder stage 140. Stage
140 comprises a linear filter having a response repre-
sented by curve 26 of Fig. 3. This response includes a
null at frequencies corresponding to both fs/12 and 5fs/
12 to cancel or substantially cancel both the interfering
NTSC picture and chroma beats. As explained in U.S.
pending Application Serial No. 601,189, while a linear
filter may be provided for producing nulls to reduce in-
terfering NTSC co-channel signals in an HDTV receiver,
it may also introduce intersymbol interference in the re-
ceived HDTV digitally encoded data. This problem may
be avoided by the use of precoder 34 in the HDTV trans-
mitter to condition the compressed digital HDTV signal
as fully explained in the atoresaid U.S. application.

An exemplary precoder circuit and a complimentary
linear filter, preferably comprising a comb filter, are itlus-
trated in Figs. 4A and 4B respectively. The comb filter
comprises a feedforward circuit coupling the output of
synchronous detector 120 to the input of a delay circuit
142 and to one input of a summer 144. The oulput of
delay circuit 142 is coupled to a second input of summer
144. Summer 144 adds the delayed signal 1o the unde-
layed signal and, assuming the use of a four level digit-
ally enceded signal, couples the result to a 7-level slicer
146. The output of slicer 146 is coupled to a 7-level to
4-level converter 148 which maps the seven level output
of slicer 146 to a four level output corresponding to the
digitally enceded signal produced at the output of com-
pressor 32 of transmitter 10. The impulse response of
the comb filter is illustrated in Fig. 5B. The complimen-
tary precoder of Fig. 4A comprises a feedback circuit
comprising a modulo-4 adder 141 receiving the output
of compressor 32 at a first input. The output of adder
141 is fed back through a delay 143 and a 4's compli-
ment circuit 145 to a second input of adder 141. The
feedback signal is therefore effactively subtracted from
the input signal. The impulse response of the precoder
is illustrated in Fig. 5A. As fully explained in the previ-
cusly mentioned U. S. Application Serial No. 601,169,
the use of the precoder in transmitter 10 facilitates the
use of 7-level slicer 146 and 7-level to 4-level converter
148 for eliminating the intersymbol interferencs intro-
duced in the received HDTV digital data samples by the
comb fitter in receiver 100.

In order to provide the desired complimentary op-
eration of the precoder and comb filter illustrated in Figs.
4A and 4B, the dslays characterizing delay circuits 142
and 143 musi be identical. Mcreover, the delay charac-
terizing the precoder must be an integral multiple of the
data sampling rate fs, i.e. D=N (1/s), since the precoder
141 performs a purely digital operation. As a conse-
quence, the delay characterizing delay circuit 142 of the
comb filter must also be D=N (1/fs). The frequency re-
sponse of the comb filter of Fig. 4B with N set aqual to
6 is illustrated in Fig. 6 and will be seen to include notch-
as at both desired frequencies 1s/12 and 5fs/12. At the
-18db point each notch has a width of about 75 KHz.

An additional complimentary precoder -filter pair




[ 9

may be provided for reducing the beat signal occusting
near 1s/2 caused by the NTSC co-channel audio carrier
as illustrated in Figs. 7A and 7B respectively. The im-
pulse responses of these circuits are shown in Figs. BA
and 8B respectively. The comb filter of Fig. 7B also com-
prises a feedforward circuit whose input is coupled to
the input of a delay circuit 182 and to one input of a sum-
mer 184. The ouiput of delay circuit 182 is coupled 10
the negative input of summer 184 so that the delayed
signal is subtracted from the input signal. Delay circuit
182 is characterized by a delay corresponding to 2/s.
Summer 184 provides an output to a 7-level slicer 190,
the output of which is then applied to a 7-level to 4-lavel
convarter 182 which maps the 7-level output of slicer
190 to a 4-level output. The frequency response of the
comb filter of Fig. 78 is illustrated in Fig. 9 and wiil be
seen to include a notch at fs/2 as desired for attenuating
the NTSC co-channei audio beat.

The complimentary precoder circuit of Fig. 7A com-
prises a feedback circuit comprising a modulo-4 adder
191 receiving the output of compressor 32 at afirst input.
The output of adder 191 is fed back through a delay cir-
cuit 193 characterized by a delay corresponding to 2/fs.
The output of delay circuit 193 is applied 1o the second
input of adder 191 which therefore effectively adds the
feedback signal to the input signal to produce the im-
pulse response shown in Fig. 8A.

The comb filters of Figs. 4B and 7B may be con-
nected in series to effect attenuation of the NTSC co-
channel picture carrier and color subcarrier beats as
well as the NTSC co-channel audio carrier beat.
Alternatively, the impulse responsss of the two comb fil-
ters may be convolved to derive a composite impulse
response from which a composite filter may be synthe-
sized. This is illustrated in Figs. 10-12. In particular, Fig.
10A illustrates a precoder comprising the precoders of
Figs. 4A and 7A connected in series, the impulse re-
sponse of which is shown in Fig. 11A, while Fig. 10B
illustrates a complimentary comb filter circuit synthe-
sized on the basis of the convolved impulse response
shown in Fig. 11B.

The comb filter of Fig. 10B comprises eight 1/s de-
lay elements 195 connected in series. The input signal
from detector 120 is applied to the first delay element
195 and 1o a positive input of a summer 196. The outputs
of the second and eighth dalay elements 195 are applied
to respective negative inputs of summer 196 and the
output of the sixth delay slement 195 is appiied to a pos-
itive input of summer 196. The frequency response of
the filter is illustrated in Fig. 12 and will be seen 1o com-
prise nolches at all three beat frequencies, 1s/12, 5ts/12
and fs/2, as desired. The output of summer 196 is cou-
pled to a 13 - level slicer 197 and therefrom 10 a 13/4
converter 198.

Altamatively, the complimentary precoder-filter pair
illustrated in Figs. 13A and 13B respectively may be
used to attenuate the NTSGC picture carrier, color sub-
carrier and audio carrier beats occurring at frequencies
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corresponding to about fs/12, 5fs/12 and fs/2 respsc-
tively. The impulse responses of these circuits are
shown in Figs. 14A and 14B respectively. The filter of
Fig. 13B comprises a feedforward circuit whose input is
coupled to the input of a delay circuit 200 and to cne
input of a summer 202. The output of delay circuit 200
is coupled to the negative input of summer 202 so that
the delayed signal is subtracted from the input signal.
Delay circuit 200 is characterized by a delay corre-
sponding to 12/fs. Summer 202 provides an output to a
7-lovel slicer 204, the outpul of which is applied to a
7-love! to 4-level converter 206 which maps the 7-level
output of slicer 204 to a 4 level output. The frequency
response of the filter of Fig. 138 is illustrated in Fig. 15
and will be seen to include notches at 1s/12, 5s/12 and
fs/2 for attenuating the NTSC co-channel beat signals.

The complimentary precoder of Fig. 13A comprises
a feedback circuit comprising a modulo-4 adder 208 re-
ceiving the output of compressor 32 at a first input. The
output of adder 208 is fed back through a delay circuit
210 characterized by a delay corresponding to 12/s.
The output of delay circuit 210 is applied to the second
input of adder 208 which therefore effectively adds the
fesdback signal from delay circuit 210 to the input signal
1o produce the impulse response shown in Fig. 14A.

In the absence of co-channel interference from an
NTSC transmitter, 2 complimentary teed-forward de-
coder can be used in any of the embodiments of Figs.
48, 7B, 10B and 13B to decode the precoded signal as
explained in the aforesaid U. S. application. This avoids
the noise degradation introduced by the comb filters.

Finally, referring back to Fig. 1, the output of the
comb filter and decoder 140 is coupled to an expansion
circuit 150 for reconstructing a wideband video signal
representing the original 37 MHz video source signal.
The reconstructed signa! is applied to a display 160 for
displaying the reconstructed image.

In the altemative, filter and decoder 140 may be im-
plemented in the form illustrated in Fig. 16. In this case,
the use of precoder 34 in transmitter 10 is not required.
Referring to Fig. 186, the filter arrangement comprises a
saries combination of a comb filter 238 and an intersym-
bol interference filter 259. Comb filter 238 is operative
to reduce co-channel interference at its input but also
preduces an undesired intersymbol interference signal.
Intersymbol interference filter 259 is operative to re-
move this intersymbol interference signal.

More specifically, comb filter 238 includes a sum-
mer network 231 having a first positive input coupled for
receiving the data from detector 120 and a second pos-
tive input for receiving the data through a delay network
2835 and an amplifier 240. Delay 235 is preferably se-
lected to produce a signal delay precisely equal to a se-
lected NTSC periodicity characteristic and the gain of
ampiifier 240 is chosen to produce a feed forward gain
of less than cne. Intersymbol interference filter 258 in-
cludes a surnmer 250 having a positive input coupled to
receive the output of summer 231, a negative input and
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an output. A data slicer 254 has an input coupled to the
output of summer 250 and an output coupled to a data
output terminal 260. The output of data slicer 254 is fed
back to the negative input of summer 250 through a de-
lay 261 (providing a delay equal to that of delay 235)
and an amplifier 264. Data slicer 254 and delay 261 are
opsrated in response to a clock recovery circuit 239
which produces a clock signal that is maintained at a
multiple of the selected NTSC pericdicity.

In operation, comb filter 238 is characterized by a
frequency response selected for reducing selected NT-
SGC co-channel interference signals. However, as men-
tioned previously, filter 238 also produces an undesired
intersymbol interference signal. Filter 259 is effective for
removing this intersymbol interference signal by produc-
ing a negative replica thereot which is used to cancel
the former signal. As a result, the overall response of
filters 238 and 259 is substantially free of both NTSC
co-channel interference and intersymbol interference.

[t will be apparent to those skilled in the art that while
the system set forth herein utilizes a four level digitally
encoded signal, the prasent invention may be utilized in
other digital systems using other digital encoding for-
mats.

What has thus been shown is a high definition tel-
evision transmission system which substantially reduc-
es NTSC co-channel interference without significantly
degrading HDTV receiver performance. The system
shown is capable of application to numerous types of
digital processing formats for high definition television
systems. :

While particular embodiments of the invention have
been shown and described, it will be obvious to those
skilled in the art that changes and modifications may be
made without departing from the invention in its broader
aspects. Therefore, the aim in the appended claims is
to cover all such changes and modifications as fall within
the scope of the invention.

Claims

1. A method of providing & television transmission sig-
nal for transmission over a selected télevision chan-
nel comprising providing an N-level digitally encod-
ed signal at a sample rate fs; and modulating a car-
rier signal with said N-level dighally encoded signal
for forming a suppressed carrier VSB transmission
signal characterized in that said transmission signal
has a Nyquist bandwidth of fs/2, said carrier gignal
having a frequency below the picture and color sub-
carrier frequencies {fpix) and (fes) of an indiganous
television system co-channel signal of said selected
channel by respective first and second predeter-
mined fraquencies; said VSB signal having respec-
tive Nyguist slopes (12) at the lower and upper edg-
as of said selected television channel, the center
frequency (16) of the Nyquist slope (12) at the lower
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edge of said selected television channel being sub-

stantially coincident with the frequency (fc) of said
carrier signal and the center frequency (16) of the
Nyquist slope (12) at the upper edge of said select-
od television channel being substantially coincident
with the frequency (fc) of said carrier signal pius fs/
2

The method of claim 1, characterized by providing
a pilot signal at the frequency (fc) of said sup-
pressed carrier.

The method of claim 1, characterized in that said
sample rate fs is substantially equal 1o an integer
multiple of the horizontal scanning frequency (th) of
an indigenous television system.

The methed of claim 1, characterized in that said
selected television channe! has a bandwidth sub-
stantially equal to the bandwidth of said indigenous
television system co-channel signal.

The method of claim 1, characterized in that said
picture and color subcarrier frequencies (fpix) and
(fcs) have respective frequencies substantially
equal to (fc+fs/L) and (fc+fs(P/L)), where L and P
are selected integers with P being less than L.

A receiver (100) for receiving a television signal
transmittad over a selected television channel com-
prising means (110) for receiving a television signal
comprising a suppressed carrier VSB transmission
signal modulated by an N-level digitally encoded
signal having a sample rate fs; characterized in that
said received signal has a Nyquist bandwidth of fs/
2, said carrier signal having a frequency below the
picture and color subcarrier frequencies (fpix) and
(fcs) of an indigenous television system co-channel
signal of said selected channel by respective first
and second predetermined frequencies; said VSB
signal having respective Nyquist slopes (12) at the
lower and upper edges of said selected channel, the
center frequency (18) of the Nyquist slope (12) at
the lower edge of said selected channel being sub-
stantially coincident with the frequency (fc) of said
carrier signal and the center frequency (16) of the
Nyquist slope {(12) at the upper edge of said select-
ed channel being substantially coincident with the
frequency (fc) of said carrier signal plus 18/2; and
demodulation means {140} coupled to said receiv-
ing means for recovering said N-level digitally en-
coded signal, said demodulation means including
filter means (Figs. 4B, 7B, 10B, 13B, or 16) having
respective fitter notches (26) at frequencies sub-
stantially equal to fpix-fc and fes-fc for attenuating
interference from said indigenous television system
co-channel signal.
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The receiver of claim 6, characterized in thatsaid
selected television channe! has a bandwidth sub-

stantially equal to the bandwidth of said indigenous
television systern co-channel signal.

The receiver of claim 6 or 7, characierized in that
said received television signal includes a pilot signal
at the frequency (fc) of said carrier, and further in-
cluding means responsive 10 the received pilot sig-
nal for regenerating a demodulation signal having
a frequency corresponding to the frequency (fc) of
said suppressed carrier.

The recaiver of claim 8, 7 or 8, characterized in that
said sample rate fs is substantially equal o an inte-
ger multiple of the horizontal scanning frequency of
said indigenous telavision system.

The receiver of any of the preceding claims 6-9
characterized in that said picture and color subcar-
rier frequencies (fpix) and (fcs) have respective fre-
quencies substantially equal to (fc + fs/L) and (ic +
fs(P/L)), where L and P are selected integers with
P being less than L, and wherein said filter means
notches are at respective frequencies substantially
equal 1o (fs/L) and fs{P/L).

The receiver of any of the preceding claims 6-10
characterized in that the frequency response of said
filter means includes yet a further notch at a fre-
quency substantially equal to the difference be-
tween the frequency (fc) of said suppressed carrier
and the frequency (fa) of the audio carrier of said
interfering co-channel television signal.

The recaiver of any of the preceding claims 6-11,
characterized in that said filter means comprises
means (146,180, 197, 204) for developing an M-lev-
el output signal, where M is greater than N, and fur-
ther inciuding means (148, 192, 198, 206) for con-
verling said N-level output signal to any N-level sig-
nal representing said N-level digitally encoded sig-
nal.

A television transmission signal for transmission
over a selacted television channel comprising an N-
leve! digitally encoded signai at a sample rate fs; a
carrier signal modulated with said N-leve! digitally
encoded signal forming a suppressed carrier VSB
transmission signal characterized in that said trans-
mission signal has a Nyquist bandwidth of fs/2, said
carrier signal having a frequency below the picture
and color subcarrier frequencies (fpix) and (fcs) of
an indigenous television system co-channel signal
of said selected channel by respective firstand sec-
ond predetermined frequencies, said VSB signal
having respective Nyquist slopes (12) at the lower
and upper edges of said selected television chan-
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nel, the center frequency (18) of the Nyquist slope
{12) at the lower edge of said selected television
channel being substantially coincident with the fre-
quency (fc) of said carrier signal and the center fre-
quency (18} of the Nyquist slope (12} at the upper
edge of said selected television channel being sub-
stantially coincident with the frequency (fc) of said
carrier signal plus 1s/2,

The signal of claim 13, characterized by a pilot sig-
nal at the frequency (fc) of said suppressed carrier.

The signal of claim 13, characterized in that said
sample rate is is substantially equal to an integer
multiple of the horizontal scanning frequency (fh) of
an indigenous television syslem.

The signal of claim 13, characterized in that said
selected telavision channel has a bandwidth sub-
stantially equal to the bandwidth of said indigenous
television system co-channel signal,

The signa! of claim 13, characterized in that said
picture and color subcarrier frequencies (fpix) and
(fcs) have respective frequencies substantially
equal to (fe+fs/L) and (fc+fs{P/L)}), where L and P
are selected integers with P being less than L.

Patentanspriiche

1.

Veriahren zur Bersitstellung eines Fernsehilbertra-
gungssignals zur Ubertragung liber einen ausge-
wahlten Fernsehkanal, wobei das Verfahren folgen-
des umfaBt: Bersitstellung eines digitat codierten N-
Signals mit einer Abtastfrequenz fs; und Modulation
eines Tragersignals mit dem genannten digital co-
dierten N-Signal zur Erzeugung eines Restseiten-
band-Ubertragungssignats mit unterdriicktem Tra-
ger, dadurch gekennzeichnet, daf das genannte
Ubertragungssignal eine Nyquist-Bandbreite von
fs/2 aufweist, wobei das genannte Tragersignal ei-
ne Frequenz aufwaist, die durch enisprechende er-
ste und zwaeite vorbestimmte Frequenzen unterhalb
der Bild- und Farbhilfstragerfrequenzen {fpix) und
(fes) eines autochthonen Fernsehsystem-Gleich-
kanalsignals des genannten ausgewdhlten Kanals
liegt; wobei das genannte Restseitenbandsignal an
den unteren und oberan Flanken des genannten
ausgewdhlten Fernsehkanals entsprechende Ny-
quist-Kurven (12) aufweist, wobei die Mittenfre-
quenz (16) der Nyquist-Kurve (12) an der unteren
Flanke des genannten ausgewahlten Femsehka-
nals im wesentlichen mit der Frequenz (fc) des ge-
nannten Tragersignals zusammentalit, und wobel
die Mittenfrequenz (16) der Nyquist-Kurve (12) an
der oberen Flanke des genannten ausgewéhiten
Fernsehkanals im wesentlichen mit der Frequenz
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(fc) des genannten Tragersignals plus fs/2 zugam-
menfallt.

Vertahren nach Anspruch 1, gekennzeichnet durch
die Bereitsteliung eines Leitsignals auf der Fre-
quenz (fc) des genannten unterdriickten Tragers.

Verfahren nach Anspruch 1, dadurch gekennzeich-
net, daf} die genannte Abtastirequenz fs im wesent-
lichen einem ganzzahligen Viellachen der Zeilen-
frequenz (th) eines autochthonen Femnsehsystems
entspricht.

Verfahran nach Anspruch 1, dadurch gekennzeich-
net, daB der genannte ausgewahlte Fernsehkanal
eine Bandbreite aufweist, die im wesentlichen der
Bandbreite des genannten Gleichkanalsignals des
autochthonen Femsehsystems entspricht.

Vertahren nach Anspruch 1, dadurch gekennzeich-
net, daf die genannten Bild- und Farbhilfstragerfre-
quenzen {fpix) und (ics) entsprechende Freguen-
zen aufweisen, die im wesentlichen gleich (fc+1s/L)
und (fc+fs(P/L)) sind, wobei es sich bei L und P um
ausgewdhlte Integerzahlen handelt, und wobei P
kleiner ist als L.

Empféanger (100) zum Empfang eines Uber einen
ausgewahlten Fernsehkanal ibertragenen Fern-
sehsignals, wobei der Empfanger eine Einrichtung
{110) zum Empfang aines Fernsehsignals umfaft,
das ein Restseitenband-Ubertragungssignal mit
unterdriicktem Trager aufweist, das durch ein digi-
tal codiertes N-Signal mit einer Abtastfrequenz fs
moduliert worden ist; dadurch gekennzeichnet, dai
das genannte empfangene Signal eine Nyquist-
Bandbreite von fs/2 aufweist, wobei das genannte
Tragersignal eine Frequenz aufweist, die durch ent-
sprechende erste und zweite vorbestimmte Fre-
guenzen unterhalb der Bild- und Farbhiltstragerfre-
quenzen (fpix) und (fcs) eines autochthonen Fern-
sehsystem-Gleichkanalsignals des genannten aus-
gewahlten Kanals liegt; wobei das genannte Rest-
seitenbandsignal an den unteren und oberen Flan-
ken des genannten ausgewahliten Kanals entspre-
chende Nyquist-Kurven (12) aufweist, wobei die
Mittenfrequenz (18) der Nyquist-Kurve (12) an der
unteren Flanke des genannten ausgewahiien Ka-
nals im wesentlichen mit der Frequenz (fc) des ge-
nannten Tragersignals zusammenfallt, und wobei
die Mittenfrequenz (16) der Nyquist-Kurve (12) an
der oberen Flanke des genanntien ausgewahiten
Kanals im wesentlichen mit der Frequenz (fc) des
genannten Tragersignals plus s/2 zusammenfallt;
und mit einer Demodulationseinrichtung (140), die
mit der genannten Empfangseinrichiung zur Wie-
dergewinnung des genannten digital codierten N-
Signals gekoppelt ist, wobei die genannte Demodu-
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iationseinrichtung eine Filtereinrichiung (Figuren
4B, 7B, 10B, 13B bzw. 16) mit entsprechenden Fil-
terkerben (28) auf Frequenzen aufweist, dis fpix-fc
und fes-fe entsprechen, um Interferenzen bzw. Sto-
rungen durch das genannte Gleichkanalsignal des
autochthonen Fernsehsystems abzuschwéachen.

Empfanger nach Anspruch 6, dadurch gekenn-
zeichnet, daf der genannte ausgewéahhe Femseh-
kanal eine Bandbreite aulweist, die im wasentlichen
der Bandbreite des genannten Gleichkanalsignals
des autochthonen Fernsehsystems entspricht.

Empfanger nach Anspruch 6 eder 7, dadurch ge-
kennzeichnet, daB das genannte empfangene
Fernsehsignal ein Leilsignal auf der Frequenz (ic)
des genannten Tragers aufweist, und fernar mit ei-
ner Einrichtung, die auf das empfangene Leitsignal
anspricht, um ein Demodulationssignal mit einer
Frequenz zu erzeugen, die der Frequenz (fc) des
genannten unterdriickten Tragers entspricht.

Emptanger nach Anspruch B, 7 oder 8, dadurch ge-
kennzeichnsel, dafl die Abtastfrequenz fs im we-
sentlichen einem ganzzahligen Vielfachen der Zei-
lenfraquenz des genannten autochthonen Fernseh-
systems entspricht.

Empfanger nach sinem der vorstehenden Anspri-
che 6-9, dadurch gekennzeichnet, daB die Bild- und
Farbhilfstrdgerfrequenzen (fpix} und (fcs) entspre-
chende Frequenzen aufweisen, die im wesentli-
chen (fc + fs/L) und (fc + fs(P/L)) entsprechen, wo-
bei es sich bai L und P um ausgewahlte Integerzah-
len handelt, und wobei P kleiner ist als L, und wobei
sich die genannten Filtereinrichtungskerben auf
entsprechenden Frequenzen bsfinden, die im we-
sentlichen {fs/L) und is(P/L) entsprechen.

Empfanger nach sinem der vorstehenden Ansprii-
che 6-10, dadurch gekennzeichnet, daf3 der Fre-
qguenzgang der genannten Filtereinrichtung eine
waitere Kerbe auf einer Frequenz aufwelst, die im
wesentlichen der Differenz zwischen der Frequenz
(fc) des genannten unterdrickten Trégers und der
Frequenz (fa) des Tontragers des genannten sté-
renden Gleichkanal-Fernsehsignals entspricht.

Empfanger nach einem der vorsteshenden Ansprii-
che 6-11, dadurch gekennzeichnet, dafB die ge-
nannte Filtereinrichtung eine Einrichtung (146, 190,
197, 204) zur Erzeugung eines M-Ausgangssignals
umfaRt, wobei M gréBer ist als N, und ferner mit ei-
ner Einrichtung (148, 182, 198, 206) zur Umwand-
lung des N-Ausgangssignals in ein beliebiges N-Si-
gnal, das das genannte digital codierte N-Signal
darstsllt.
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einen ausgewahlten Fernsehkanal, mit: einem digi-
tal codierten N-Signal mit einer Abtastiregquenz 1s;
einem mit dem genannten digital codierten N-Si-
gnal modulierten Tragersignal zur Erzeugung eines
Restseitenband-Ubertragungssignals mit  unter-
driicktern Tréger, dadurch gekennzeichnet, dal
das genannte Ubertragungssignal eine Nyquist-
Bandbreite von fs/2 aufweist, wobei das genannte
Tragersignal eine Frequenz aufweist, die durch ent-
sprechende erste und zweite vorbestimmte Fre-
guenzen unterhalb der Bild- und Farbhilfstragerfre-
quenzen {fpix) und (fcs) eines autochthonen Fern-
sehsystem-Gleichkanalsignals des genannten aus-
gewdhlten Kanals liegt; wobei das genannte Rest-
seitenbandsignal an den unteren und oberen Flan-
ken des genannten ausgewahlten Fernsehkanals
entsprechende Nyquist-Kurven (12) aufweist, wo-
bei die Mittenfrequenz {16} der Nyquist-Kurve (12)
an der unteren Flanke des genannten ausgewahl-
ten Fernsehkanals im wesentlichen mit der Fre-
quenz (fc) des genannten Trigersignals zusam-
menfillt, und wobei die Mittenfrequenz (16) der Ny-
quist-Kurve {12) an der oberen Flanke des genann-
ten ausgewahlten Fernsehkanals im wesentlichen
mit der Frequenz (fc} des genannten Tragersignals
plus fs/2 zusammenfallt.

Signal nach Anspruch 13, gekennzeichnet durch
ein Leitsignal auf der Frequenz (fc) des genannten
unterdriickten Trégers.

Signal nach Anspruch 13, dadurch gekennzeichnet,
daB3 die genannte Abtastfrequenz fs im wesentli-
chen einem ganzzahligen Vielfachen der Zeilentre-
quenz (fh) eines autochthcnen Fernsehsystems
antspricht.

Signal nach Anspruch 13, dadurch gekennzeichnet,
daf der genannte ausgewahlite Fernsehkanal eine
Bandbreite aufweist, die im wesentiichen der Band-
breite des genannten Gleichkanalsignals des auto-
chthonen Fernsehsystems entspricht.

Signal nach Anspruch 13, dadurch gekennzeichnet,
daB die genannten Bikl- und Farbhilfstragerfre-
quenzen (fpix) und (fcs) entsprechende Frequen-
zen aufweisen, die im wesentlichen (fc+fs/L) und
(fe+Is{P/L)) entsprechen, wobei es sich bei LundP
um ausgewidhite Integerzahlen handelt, und wobei
P kleiner ist als L.

Revendications

1.

Procédé de constitution d'un signal de transmission
de télévision pour la transmission sur un canal de
télévision sélectionné comprenant la fourniture d'un
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signal codé, de fagon numérigue, & un niveau N a
un taux d'échantillonnage fs et la modulation d'un
signal de porteuse avec ledit signal codé, de fagon
numérique, de niveau N pour la formation d'un si-
gnal de transmission VSB a porleuse supprimée,

procédé caractérisé en ce que ledit signal de
transmission posséde une largeur de bande de Ny-
quist de fs/2, ledit signal de porteuse possédant une
fréquence en dessous des fréquences de porteuse
secondaire d'image et de couleur (fpix} et (fcs) d'un
signal de canal commun d'un systdme de télévision
local dudit canal sélectionné par des premidre et se-
conde fréquences prédéterminées respectives, le-
dit signal VSB possédant des pentes respectives
de Nyquist (12) sur les bords inférieur et supérieur
dudit canal de télévision sélectionné, la fréquence
centrale (16) de la pente de Nyquist (12) sur le bord
inférieur dudit canal de télévision sélectionné coin-
cidant pratiquement avec la fréquence (ic) dudit si-
gnal de porteuse et la fréquencs centrale (16) de la
pente de Nyquist (12) sur le bord supérieur dudit
canal de télévision sélectionné coincidant pratique-
ment avec la fréguence (fc) dudit signal de porteuse
plus 1s/2.

Procédd selon la revendication 1, caractérisé en ce
qu'il fournit un signal de pllotage & la fréquence (fc)
de ladite porteuse supprimée.

Procédé selon la revendication 1, caractérisé en ce
que ledit taux d'échantillonnage fs st pratiquement
égal & un multiple entier de la fréquence de balaya-
ge horizontal (fh) d'un systdme de télévision local.

Procédé selon la revendication 1, caractérisé ence
que ledit canal de télévision sélectionné posséde
une largeur de bande pratiquement égal & la largeur
de bande dudit signal de canal commun du systéme
de télévision local.

Procédé selon la revendication 1, caraciérisé en ce
que lesdites fréquences de porteuse secondaire
d'image de couleur (fpix} et (fcs) ont des fréquences
respectives pratiquement égales a (fc + fs/l.) et (fc
+ is(P/L)) ol L et P sont des entiers sélectionnés
avec P inférieur a L.

Récepteur (100) pour la réception d'un signal de té-
Iévision transmis sur un canal de télévision sélec-
tionné comprenant un moyen (110) pour la récep-
tion d'un signa! de télévision comprenant un signal
de transmission VSB de porteuse supprimée, mo-
duié par un signal codé, de fagon numérique, de
niveau N possédant un taux d'échantillonnage fs;

réceptour caractérisé en ce que ledit signal de
réception posséde une largeur de bande de Ny-
quisi de fs/2, ledit signal de porteuse possédant
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une fréquence en dessous des fréquences de
porteuse secondaire d'image et de couleur
(fpix) et (fes) d'un signal de canal commun d'un
systédme de télévision loca!l dudit canal sélec-
tionné par des premidre et seconds fréquences
prédéterminées respectives, ledit signal VSB
possédant des pentes respectives de Nyquist
(12) sur les bords inférieur et supérieur dudit
canal de télévision sélectionné, la fréquence
centrale (16) de la pente de Nyquist (12} sur le
bord inférieur dudit canal de télévision sélec-
tionné coincidant pratiquement avec la fré-
quence (fc) dudit signal de porteuse et la fré-
guence centrale (16) de la pente de Nyquist
{(12) sur le bord supérieur dudit canal de télévi-
sion sélactionné coincidant pratiquement avec
la fréquence (fc) dudit signal de porteuse plus
1s/2;

et un moyen de démodulation (140) couplé
audit moyen de réception pour la récupération
dudit signal code, de fagon numérique, de ni-
veau N, ledit moyen de démodulation compre-
nant des moyens de filtre (Figures 4B, 7B, 10B
et 13B ou 16) possédant des encoches respec-
tives de filtre (26) sur des fréguences pralique-
ment égales a fpix-fc et fcs-fe pour 'atténuation
des interférences & partir dudit signal de canal
commun du systéme de télévision local.

Récepteur selon la revendication 6, caractérisé en
ce que ledit canal de télévision sélactionné présen-
te une largeur de bande pratiquement égale & la lar-
geur de bande dudit signal de canal commun du
systdme de télévision local.

Récepteur salon la revendication 6 ou 7, caractéri-
§6 on ce que ledit signal de télévision de réception
comprend un signal de pllotage & la fréquence (fc)
de ladite porteuse, et comprend, de plus, un moyen
commandé par le signal de pilotage regu pour ré-
générer un signal de démodulation ayant une fré-
guence correspondant & la fréquence (fc) de ladite
porteuse supprimeée.

Récepteur selon la revendication 6, 7 ou B, carac-
térisé en ce que ledit taux d'échantillonnage fs est
pratiquement égal & un muitiple entier de la fré-
quence de balayage horizontal dudit systdme de té-
lévision local.

Récepteur selon 'une quelconque des revendica-
tions précédente 6 & 9, caractérisé en ce que les-
dites fréquences de porteuse secondaire d'image
ot de couleur (fpix) et (fcs) ont des fréquences res-
pectives pratiquement égales a (fc + fs/L) et (fc +1s
(P/L)) ou L. et P sont des entiers sélectionnés avec
P inférieur & L, et dans lequel lesdites ancoches des
moyens de filtre se trouvent sur des fréguences res-
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pactives pratiquement égales & fs/L et 1s(P/L).

Récepteur selon I'une quelcongue des revendica-
tions précédents 6 & 10, caractérisé en ce que la
réponse en fréquence dudit moyen de filtre com-
prend encecre une autre encoche & une fréquence
pratiquement égale & la différence entre |a fréquen-
ce (fc) de ladite porteuse supprimée et la frégquence
{fa) de la porteuse audio dudit signal de 1élévision
de canal commun interférant.

Récepteur selon 'une gqueiconque des revendica-
tions précédente 6 & 11, caractérisé en ce que ledit
moyen de filtre comprend des moyens (146, 190,
197, 204) pour développer un signal de sortie de
niveau M ol M est supérieur & N, et, de plus, un
moyen (148, 192, 198, 2086) pour la conversion du-
dit signal de sortie de niveau N en un signal quel-
congue de niveau N représentant ledit signal codé,
de fagon numérique, de niveau N.

Signal de transmission de télévision pour la trans-
mission sur un canal de télévision sélectionné com-
prenant un signal codé, de fagon numérique, de ni-
veau N & un taux d'édchantillonnage fs, un signal de
porteuse modulé avec ledit signal codé, de tagon
numérique, de niveau N formant un signal de trans-
mission VSB de porieuse supprimées,

caractérisé en ce que ledit signal de transmis-
sion posséde une largeur de bande de Nyquist de
fs/2, ledit signal de porteuse possédant une fré-
quence en dessous des fréquences de porteuse se-
condaire d'image et de couleur (fpix) et {fcs) d'un
signal de canal commun d'un systédme de télévision
local dudit canal sélectionné par des premiére et se-
conde fréquences prédétermindes respectives, le-
dit signal VSB possédant des pentes respectives
de Nyquist {12) sur les bords inférieur et supérieur
dudit canal de télévision sélectionné, la fréquence
centrale (16) de la pente de Nyquist (12) sur le bord
inférieur dudit canal de télévision sélectionné coin-
cidant pratiquement avec la fréquence (fc} dudit si-
gnal de porteuse et la fréguence centrale (16) de ia
pante de Nyquist {12) sur le bord supérieur dudit
canal de télévision sélectionné coincidant pratique-
ment avec la fréquence (i¢) dudit signal de porteuse
plus fs/2.

Signal selon la revendication 13, caractérisé par un
signal de pilotage & la fréquence (fc) de ladite por-
teuse supprimée.

Signal sefon la revendication 13, caractérisé en ce
que ledit taux d'échantillonnage fs est pratiquement
égal 2 un multiple entier de la fréquence de balaya-
ge horizontale (fh) d'un systdme de télévision local.

Signal selon la revendication 13, caractérisé en ce
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que ledit canal de télévision sélectionné présente
une largeur de bande pratiquement égale & la lar-
geur de bande du signal de canal commun du sys-
téme de télévision local.

Signal selon la revendication 13, caractérisé en ce
que lesdites fréquences de porteuse secondaire
d'image et de coulseur (ipix) et (fcs) ont des fréquen-
ces respectives pratiquement égales & (fc + fs/L) et
(fc +fs(P/L)) ol L et P sont des entiers sélectionnés
avec P inférieura L.
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