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present invention relates to a system for receiving and gegeding, . o
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i nvention t @eRfe9Mivd8 MerdiRERYi Ng and decodi ng system whi ch renedi es
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channel dgcgpectively, tahéhofded§ aftén ffadé BeedBuf @At TV definition signals are better

protected against transmission errors than HDTV definition signals. This characteristic

feature is particularly important in that it provides an easier reception of TV signals by
means of a smaller antenna, a less expensive receiver, etc. However, in certain
conditions such as a distant position of the transmitter or various perturbations of the

15 transmission in general, the HDTV signals may not be fully usable for decoding or may
‘even be completely unusable because they are less well protected than the TV signals.

It is an object of the invention to provide a receiving and decoding system
which remedies this situation. '

To this end the system according to the invention is characterized in that

20 it comprises a series arrangement of:

(A) a sub-assembly for decoding the transmission channel in accordance
with two distinct modes, comprising a first channel decoder for the signals of the higher
definition level and, in parallel therewith, a second channel decoder for the signals of
the lower definition level, these decoders being preceded or followed by a switch for

25 selecting one of these decoders;

(B) a source decoding sub-assembly for decoding the signals of the higher
definition level or the signals of the lower definition level;

(C) a device for displaying the decoded output signals of said source
decoding sub-assembly;

30 and in that it also comprises:



definitkron level and, in parallel therewith, a second channel decoder for
t he signals of the lower definition |level, these decoders being
preceded or followed by a switch for 25 selecting one of these decoders;
(B) a source decodi ng sub-assenbly for decoding the signals of the higher
definition level or the signals of the lower definition |evel;

(C) a device for displaying the decoded output signals of said source
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Bef or e descrl i's enbo ment o e system according to the
The partlcular features of the invention will now be described in greater

detail in the following description and in the accompanying Figure 1 which shows an
embodiment of the receiving and decoding system according to the invention.

Before describing this embodiment of the system according to the

15 -invention, it will be useful to give a brief description of the characteristics of the MPEG
standard. This standard, which was recently elaborated by the group referred to as
"Moving Picture Expert Group" (MPEG) established by the international standardization
organization (I.S.0) and the Commission Electrotechnique Internationale (CEI) in 1988
with the objective of establishing an international standard for coding, storing and

20 reconstituting animated digital video images, defines a very efficient coding process for
recording non-interlaced images which may have any format, particularly the CIF
format (Common Intermediate Format, 288 lines x 352 pixels/line, 25 Hz, 1:1). The
coding methods which are compatible with this standard provide the possibility of, for
example compressing a digital television signal of 160 Mbits/s to 5 Mbits/s, i.e. in a

25 ratio of 32/1 while preserving a very satisfactory picture quality.

Such a standard has the following characteristics. A sequence of animated
images comprises information relating to the luminance component Y and information
relating to the chrominance components or colour difference signals U and V. The input
format is such that the chrominance is sub-sampled by four with respect to the

30 luminance. Consequently, there are two values related to the colour (one for U, the
other for V) for four luminance values. As the grey levels for the luminance Y and the
colour levels for the signals U and V are expressed by digital words of 8 bits arranged

in matrices and as these matrices of words are divided into blocks of 8 x 8 pixels, four
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i mage subdi VIMPEG stanidid wiidse Rs@hgal chbjacetigtitstinve bednndescribed hereinbefore,
comprises the following elements which are described with reference to Fig. 1 showing
15 the basic system in accordance with the invention and several supplementary elements
with which modifications of this basic system can be defined. A channel decoding sub-
assembly 2 is arranged at the output of an antenna ! for receiving the transmitted
signals (TV and HDTV signals) and subsequently a demultiplexing device 3 is arranged
in series with this sub-assembly (this demultiplexing device may not be present, and the
20 diagrams of the system in its presence and in its absence constitute two distinct modes
as indicated hereinbefore), a source decoding sub-assembly 4 and a display device 5. A
second output of the sub-assembly 4 is connected to a device 61 for detecting errors
during source decoding, whose output is connected to a decision circuit 7 which in its
turn is connected vig its output to the channel decoding and source decoding sub-
25 assemblies 2 and 4, respectively.
The operation of this system will now be described by way of a particular
embodiment in which the source decoding operation is performed in conformity with the
MPEG standard. In this case, any transmission perturbations introduce errors in the
binary data stream, by which érrors this stream is not in conformity with the MPEG
30 standard and, at the moment of decoding, lead to aberrations or contradictions: for
example, after orthogonal transform of a block of 8 x 8 pixels, more than 64
coefficients are obtained, or the data stream seems to correspond to more macroblocks

per slice of the picture than was given initially, efc. In such situations there will



or ot her -operations. The rearrangenent of a series of nacrobl ocks
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considerably, because the extent of faults due to transmission errors unfortunately

20 increases more rapidly than the bit rate reduction factor. For protection against these
transmission errors or for reducing these effects, one of the techniques employed is to
associate the bit rate reduction device (or source coder) with an error correction device,
or channel coder, with which the information components which are most sensitive to
these transmission errors can be protected in a selective manner.

25 Upon reception or reading of the infofmation components stored after
transmission and/or storage, the inverse operation is to be ensured, viz. decoding of the
channel. To this end the sub-assembly 2 comprises a channel decoder 21 for the HDTV
signals in the embodiment described. In parallel with this decoder, the sub-assembly 2
also comprises a channel decoder 22 for the TV signals, preceded by a switch 23 for

30 selecting one of these decoders. This switch is controlled by the output signal of the
decision circuit 7 when, in response to the detection by the device 61, this decision
circuit indicates that the operation is no longer normal but perturbed and that there is no

longer any satisfactory reception of the HDTYV signals.



4 - generally be a conpletely false decoding so that it is not possible
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TS O odifications may b6 propestd without dEparing from the seope of the invention. It
has been explained hereinbefore that the demultiplexing device 3 may not be present. Its
presence is not necessary when the data received correspond to a single HDTV
sequerice only, but it will be necessary when at least two digital HDTV sequences are
transmitted (and possibly, at the same time, associated audio signals). The

20 demultiplexing device 3 provides the possibility of separating the data associated with
each of these sequences (i.e. the respective digital signal sequences).

When this demultiplexing device 3 is provided, it generally uses particular
code words for performing its function. If these digital words are too much deteriorated
due to a poor transmission quality, there will also be a poor demultiplexing operation. It

25 is then useful to provide a second output of the device 3 with a second device 62 for
detecting errors during the demultiplexing operation. Like the first device 61, this
device 62, whose output is also connected to another input of the decision circuit 7, is
intended to evaluate the significance of perturbations or aberrations of the relevant
digital signals, and has a structure which is identical to that of the device 61.

30 It may also be useful (although undoubtedly redundant to some extent
because errors produced at the channel decoding or demuitiplexing level propagate most
frequently at the source decoding level) to provide a second output of the channel

decoding sub-assembly 2 with a third device 63 for detecting errors during the channel



channel . -To this end the sub-assenbly 2 conprises a channel decoder 21 for
the HDTV signals in the enbodi nent described. In parallel with this
decoder, the sub-assenbly 2 al so conprises a channel decoder 22 for the
TV signals, preceded by a switch 23 for 30 selecting one of these
decoders. This switch is controlled by thegoutput signal of the
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has been-expl ai ned herei nbefore that the denultipl exing device 3 may not be
present. Its presence is not necessary when thedata—+received
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frequently at the sour decodi level) to provide a second output of the
channel gele H‘gn‘ﬂ"es{fgtb%w '2 with a third device 63 for detecting

errors during the changgla source decoding sub-assembly for decoding the signals of the higher
6 decodi ng operation, which device has a 'structure and operation

similar t&0t keBeition leviebor the signalstofahel layeer slatindiovilenss, 61 and 62. Sinilarly
2511, Lhese devi ces, LS AR Plishiink I eogen SELES: LPRPIRSERE [0,
system aut omgeiddmgd yubbRSenbl§; position in the configuration which
and in that it also comprises:
| (D) at a second output of the source decoding sub-assembly, a first device
15 for detecting errors during source decoding, followed, in series, by a decision circuit
for controlling the switch in accordance with the output signal of said error detection
device, as well as for controlling the change-over of the decoding sub-assembly from
one of the two decoding modes to the other.
2. A system as claimed in Claim 1, characterized in that it comprises in
20 series, between said channel and source decoding sub-assemblies, a demultiplexing
device which, for a plurality of signal sequences having a similar definition level,
separates the data corresponding to each of these sequences, respectively.
3. A system as claimed in Claim 2, characterized in that it comprises, at a
second output of the demultiplexing device, a second device for detecting errors during
25 demultiplexing, whose output is connected to a corresponding input of the decision
| circuit.
4, A system as claimed in any one of Claims 1 to 3, characterized in that it
comprises, at a second output of the channel decoding sub-assembly, a third device for
detecting errors during decoding of the channel, whose output is connected to a
30 corresponding input of the decision circuit.
5. A system as claimed in any one of Claims | to 4, characterized in that it

comprises means for inverse control of the selection switch for returning to the mode of



5 coerresponds to decodi ng and displaying TV signals, a new HDTV decoding

attenpt may subsequently be nmade, either nmanua
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i nverse control means for this purpose, séch as a tine delay so as

revert the systemto the HDTV decodi ng node by operating the switch 23. It
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in the enbodi ment described may alternatively be arranged behind these
decoders. CLAI MVB: 1. A system for receiving
and decoding digital signals in accordance with two i nmage definition

| evel s by decoding the transm ssion channel, followed by decodi ng t he

source, characterized in that it conprises a series arrangenent of:
(A) a sub-assenbly for decoding the transm ssion channel in accordance 5
with two distinct nodes, conprising a first channel decoder for the signals

of the higher definition level and, in parallel therewith, a second
channel decoder for the signals of the | ower definition level, said
decoders being preceded or followed by a switch for sel ecting one of

t hese decoders; (B) a source decodi ng sub-assenbly for
decodi ng the signals of the higher 10 definition |evel or the signals of
the | ower definition |evel; (C) a device for displaying
t he decoded out put signals of said source decodi ng sub-assenbl y;

and in that it also conprises: (D) at a second out put of

t he source decodi ng sub-assenbly, a first device



15 for detecting errors during source decoding, followed, in series, by a
decision circuit for controlling the switch in accordance with the

out put signal of said error detection device, as well as for
controlling the change-over of the decodigg sub-assenbly from one of
the two decodi ng nodes to the other. . A system as 'cl ai ned
in Cdaiml, tgétﬁgized inthat it conprises in 20 series, between said
channel and codi ng sub assenblies, a demultiplexing devi ce
whi ch, for ag E&W&r‘t@’mﬂi\ @éodﬁgq&gﬁ% rﬂ?svﬂn%c 631 it ttPihdblet | ON

| evel , separates t he ata correspon to ea o t hese seqd@nces
respect i vel ydefinition3levels. A systemas clained in Caim2,
characterized in that it conprises, at a second out put of t he
derul ti pl exi ng device, a second device for detecting errors during 25
demul ti pl exi ng, whose output is connected to a corresponding input of the

deci si on circuit. 4, A systemas clainmed in any one of
Claims 1 to 3, char acﬁgfstemefdr receivingt andt decoding digital sigeals &t accosdananwithutvput

of the channel codi. ng F assenhl : a third device for det ecting
errors duri rf&‘aag IHB éﬁve Sh EOTRG; whose output is connected to a 30
correspondi ng input Ob’g Q%ﬂﬁﬂsﬁb@@h&h F&chdmg sub-assembly gt) compnﬁnéﬁ&%has
clainmed in any one of ai s aractefiz conpri ses

means for i rseconslechaomal detodefs (Zielﬁ)emdca switchs (@3) dor setacting poe nf thgse decolderspode
of

. . 8 .decodi ng. the
signal's hdving the hi §Re? SQpEFq fecofing subspstembly (4) for decoding signals &4 Higher

definition level or signals of a lower definition level;

(C) a device (5) for displaying the decoded signals available at the output
of this sub-assembly (4);

(D) at a second output of the sub-assembly (4), a device (61) for detecting

10 errors during source decoding, followed, in series, by a decision circuit (7) for

controlling the switch in accordance with the output signal of said error detection
device, as well as for controlling the change-over of the deceding sub-assembly from
one of the two source decoding modes to the other.

Application: Television signal receivers conforming to the MPEG standard.
Reference: Fig. 1.
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