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&7 Abstract

A 7-channet encoder and comesponding decoder is
disclosed for encoding a 7-channel signal into a transmission
signal which is backwards compatible, :oﬂntpnoranMPEG—
1 2-channel decoders are capable of decoding the transmission
signal into a compatible stereo signal, prior art MPEG-2 5-

channel decoders are capable of decoding the transmission
sigml into a compatible 5-channel signal. Further, a 7-channel
decoder is disclosed for decoding the transmission signal into
a 7-channel signal.




- 25 decoded by a standard stereo receiver. Conpression neans for bit rate
reduci ng a signal has been described in published European patent
applications 457,390A1 (PHN 13.328) and 457,391A1 (PHN 13.329), the
docunents (7a) and (7b) respectively in the list of references. Further,

ref erence . 54 -2
PCT/ 1 B97/ 00049 i s made to two | SQ | EC MPEG'1 and I\/PEGZ standa 5 d’ocuments
the docunents (9) and (10) respectively in the list of rel ated docunents. 5

The inventign ains at providing further venments to _an encoder
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with the invention, the apparatus for encoding a plurality of digital

i nformation signals, having - first input neans for receiving a first

digital information signal, 10 - second input neans for receiving a second
digital information signal, - third input means for receiving a third
digital information signal, - fourth input nmeans for receiving a fourth
digital information signal, - fifth input means for receiving a fifth
digital information signal, - sixth input means for receiving a sixth
digital information signal, 15 - seventh input neans for receiving a

seventh digital inf oﬂminvenuamrghat toan mdmppmméosedcodmgﬁflﬂﬁtﬁmwftﬂ' ital
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combi nat i on digianinférmatiowsizals g tb acdesodes agpands fori dedodﬁgﬂﬁwwm%
si gnal as to regenerate replicas of the plurality of digital information signals. An encoder apparatus
S in accordance with the opening paragraph is known from EP 678,226-A1, which is document
(8) in the list of related documents at the end of this description.

Matrixing can be carried out when transmitting a first main signal component
10 (the left hand signal component L of a stereo signal), a second main signal component (the
right hand signal component R) and an auxiliary component (a central signal component C),
such that a first composite signal component L, is obtained which equals L + a.C and a
second composite signal R, is obtained which equals R + a.C, and where the signals L, R,
and C are transmitted. Upon reception by a standard receiver not being provided with a
15 comesponding dematrixing circuit, the signal components L, and R, are used for supplying
via two stereo loudspukers to a listener. The listener is thus able to perceive the C
component transmitted as well although he has a standard receiver.
More sophisticated matrixing schemes are discussed in J.A.E.S., Vol. 40, No.
S, May 1992, pp. 376-382, as well as in the publication *Matrixing of bitrate reduced audio
20 signals’ by W.R.Th. ten Kate et al, in Proc. of the ICASSP, 1992, March 23-26, San
Francisco, Vol.2, pp. II-205 to II-208, documents (1a) and (1b) in the list of references, as
well as document (B).
_ They all satisfy the requirement that, even if a 4-channel (R, L, C and S)
signal, or a 5-channel (L, R, C, LS, RS) signal is transmitted, the transmitted signal can be
25 deeoded by a standard stereo receiver.
| Compression means for bit rate reducing a signal has been described in
published European patent applications 457,390A1 (PHN 13.328) and 457,391A1 (PHN
13.329), the documents (7a) and (7b) respectively in the list of references. Further, reference



and being adapted to generate a first conbination signal, 20 - second
signal conbination neans for conbining the fifth and sixth digital

i nformati on signal so as to obtain a second conbi nation signal, - third
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corrpri sing: - first and second data conpression nmeans for data conpressing
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- fifth input means for receiving a fifth digital information signal,
- sixth input means for receiving a sixth digital information signal,
15 - seventh input means for receiving a seventh digital information signal,
- matrixing means for generating a first and a second digital composite signal from the first
to seventh digital information signals, the matrixing means comprising:
- first signal combination means for combining the second and third digiﬁl information signal
and being adapted to generate a first combination signal,
20 - second signal combination means for combining the fifth and sixth digital information
signal 50 as to obtain a second combination signal,
- third signal combination means for combining the third, fourth and fifth digital information
signals so as to obtain a third. combination signal,
- fourth signal combination means for combmmg the first dxgltal information signal and the
25 first and third combination sxgnal so as to obtain the first composite signal,
- fifth signal combination means for combining the seventh digital information signal and the
second and third combination signal so as to obtain the second composite signal, the
apparatus further comprising: | |
- first and second data compression means for data compressing the first and second
30 composite signal 5o as to obtain first and second data reduced digital composite signals,
- selection means for selecting one signal from a first group of five information signals so as
to obtain a first auxiliary signal, said first group of five information signals comprising said
first and seventh digital information signals and said first, second and third combination -
signals, for selecting another one of said first group so as to obtain a second auxiliary signal



5 so as to obtain a fifth auxiliary signal, - third, fourth, fifth, sixth
and seventh data conpression neans for data conpressing the first, second,
third, fourth and fifth auxiliary signal respectively so as to obt ai n
first, second‘w;#]}?%ﬁ fourth and fifth data reduced auxiliary signals
respectively, Grhat ti ng neans for conbgning the.first andPEHHEMMGENt a
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t he generatjon, by the decoder of a conpat i bl e 5- channel Sgnal and that a
cor r espdfdidegoding using prior art MPEG-2 and G-1 decoders respectively. Such

apparatus is meant to encode not only the five signals introduced above, namely the signals
for the left front loudspeaker (from now on defined as LL loudspeaker and LL signal), the
right front loudspeaker (from now on defined as RR loudspeaker and RR signal), the center
loudspeaker (from now on defined as CC loudspeaker and CC signal), the left rear

20 (surround) loudspeaker (from now on defined as LS loudspeaker and LS signal) and the right
rear (surround) loudspeaker (from now on defined as RS loudspeaker and RS signal), but
also two additional signals for a loudspeaker positioned between the left front londspeaker
and the center loudspeaker (from now on defined as LC loudspeaker and LC signal) and a
loudspeaker positioned between the, right front loudspedkr and the center loudspeaker (from

25 now on defined as RC loudspeaker and RC signal). The encoding must be realized such that
decoding by a standard stereo decoder will result in the generation by the decoder of a

- compatible stereo signal, that decoding by a standard 5-channel decoder will result in the
generation by the decoder of a compatible 5-channel signal and that a corresponding 7-
channel decoder will result in the generation by the decoder of the original seven signals
0 supplied to the encoder.

These and other aspects of the invention will be apparent from and elucidated
further with reference to the embodiments described in the following figure description, in



channel decoder will result in the generation by the decoder of the
original seven signals 30 supplied to the encoder. These and ot her aspects

of the invention will be apparent fromand el ucidated further with
reference to the enbodi nents descrlbed in the follow ng figure description,
in WO 97/ WOD3/a9554 PCY/IR97/00049

PCT/ 1 B97/°00049 whi ch figure 1 shovxs a ro%mfor reprodum ng a 7-channel

i nformat i %@r gnal via seven |oudspeakers positioned in that room figure 2
shows the Ixing circuit in the encoder apparatus in accordance with 5
the.invention, figfigered showsa reorhfort feprodpcing aGrchatnel information ajgpalrva seven n-
accordanc th t he i.nvent.i figures 4 and 5 show various enbodi nents of
the cal culoHAsRFAkeSs posit 8}3,1 r, for deriving the selection signals, 10

figure 6 shows a fﬂghbasmhaluwmtﬁdmgmﬁmm thé endvdler apparat inaicordarice wWithgur e
7 shows_one sel ection of seven signals for transm ssion, figure 8 shows
anot herd sdeiaventiOnot seven si gnals for transm ssion, flgure 9 shows the

matrixing circuit ﬁgmlsiﬂféWatfbM@aﬁMmdmwaa@ﬁmm&nmwahmme |
de-quanti zation neasure carried out on the auxiliary signals, in the case
of a 15 sd#vesliemn of the auxiliary signals as shown in flgure 7, figures

9a, 9b and 9c showgygll QYads'ehbR SarislsEMtiodinédBSorthe BAEIRidH udit G the
encoder, for deriving the selection signals,
10 figure 6 shows a further elaborated version of the calculation unit,
figure 7 shows one selection of seven signals for transmission,
figure 8 shows another selection of seven signals for transmission,
figure 9 shows the matrixing circuit provided with the additional pre-
quantization and de-quantization measure carried out on the auxiliary signals, in the case of a
15 selection of the auxiliary signals as shown in figure 7,
figures 9a, 9b and 9c show various further elaborations of parts of the
matrixing circuit of figure 9,
figure 10 shows the decoder apparatus in accordance with the invention,
figure 10a shows another embodiment of the decoder apparatus in accordance
20 with the invention, . '
figure 11 shows the decoding of the transmission signal by a prior art MPEG-2
S-channel decoder,
ﬁgure 12 shows the decoding of the transmxssmn signal by a pnor art MPEG-1
25 ﬁgure 13 shows a frame included in the transmission signal,
figure 14 shows the encoder apparatus included in a recording arrangement, and
figure 15 shows the decoder apparatus included in a reproducing arrangement.

30 Figure 1 shows a room in which seven loudspeakers are positioned, more
specifically, five loudspeakers are positioned in front of the listener and two are positioned
behind the listener. The five loudspeakers in front of the listener are denoted LL, for the'
extreme left position, RR, for the extreme right position, CC for the centre position, LC for
the loudspeaker positioned in between the extreme left and centre loudspeaker and RC for the



matrixing circuit of figure 9, figure 10 shows the decoder apparatus in
accordance with the invention, figure 10a shows anot her enbodi nent of the
decoder apparatus in accordance 20 wth the invention, figure 11 shows the
decodi ng of the transm ssion signal by a prior art MPEG 2 5-channel

decoder, figul@%?98fows the decodi ng of §he transnission si BEHMBYPY0 pri or
art MPEG 1 ster decoder, 25 . figure 13 shows a frane included
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i ncl uded | m%m&bﬁm‘b gr arglenoted LS for the Igf adsReakes, r oom

in which s%, MORK UG @%m&h@mﬁ fo{@é%gﬁpﬁﬂoim&%uhypaﬂrve

| oudspeake are p05|t|oned I n front | 1stener and two ‘are positioned

beHi nd t he positionsdaat themrightside of the lintner: &ignals for peweringothe seven o ande

ggglot ?gn&L&%rt‘;&m&iﬁﬁ‘%@l tion, ﬁ\tg]?e B%%Jn? ogﬁspeaker Wg‘ﬁed I n

bet ween t haeventsignals thus’ obtained. &hmagﬂalnmﬂdwdeaotedmdthme fame tefierences ¥Othe
97/ 29554 0049

| ouds peakeﬂmm' W Mehﬁﬁ tgwigg%q ‘hﬁ H‘E““F%‘ﬁ’égg‘gﬁf % t he
~centre | ou@ehsakby Ls;l'hm $oon.| oudspeaker s behi nd the listener are denoted LS
e e SH SR e s S5 B W 1558 oS 3 sby e o
si de of 19 hewdyi WingNailtiplei ifitfphories), eg) MNRE itiag 7, land agugeimiuﬁglds peaker can be
Having obtained the seven signals LS, LI, LC, CC, RC, RR and RS, an
encoder apparatus will be described for encoding the seven signals and converting them into
a transmission signal for transmission via a transmission medium to a decoder with the
possibility to decode the transmission signal into the seven signals. Encoding is realized by
15 deriving an MPEG-1 compatible stereo signal L,,R, from the seven signals in order to
enable an MPEG-1 (2-channel stereo) decoder to decode the compatible stereo signal for
normal stereo reproduction. Further, encoding is realized by deriving three auxiliary signals
(a first, second and thrid auxiliary signal) in order to enable an MPEG-2 (5-channel) decoder
to derive the compatible stereo signal and further to decode the compatible stereo signal and
20 the three auxiliary signals into compatible centre and surround left and. surround right signals
‘ for normal 5-channel (front left, right, centre and surround left and surround right) |
zeproduction. Moreover, two additional auxiliary signals are derived in the encoder so as to
enable a 7-channel decoder to decode those signals into the original 7 s:gnals for
reproduction in the way dxsclosed in figure 1.
25 Part of a first embodiment of the encoder is shown in figure 2 and another part
- of the encoder is shown in figure 3. Figure 2 shows the part of the encoder for deriving the
composite stereo signals L, and R,. The encoder has input terminals 1 to 7 for receiving the
seven information signals LS, LL, LC, CC, RC, RR and RS in digital form. The seven
information signals may be wideband digital audio signals having a bandwidth of 20 kHz,
30 e.g. sampled at 44.1 or 48 kHz, or multiples of those frequencies. The input terminals 2 and
" 3 are coupled to respective inputs 22 and 24 of a signal combination unit 10. An output 26 of
the signal combination unit 10 is coupled to an input 28 of a signal combination unit 16. The

input terminal 1 is coupled to an input 30 of the signal combination unit 16. The input
terminal 3 is further coupled to an input 32 of a signal combination unit 14. The input



5 obtained by positioning mcrophones at the sane |ocations in the room and
recording the seven signals thus obtained. Those signals will be denoted
with the sane references as the | oudspeakers shown in figure 1. That is:
the signal for the | oudspeaker LS will also be denoted by LS, and so on It
shoul d be noWwQP72Psss t he seven signals c%ul d have .been obt aipppfnd7ided

other 10 way using nultiple mcrophones eg. nore than 7, and using mX| ng.
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15 zero. In such a situation, both multipliers in the signal combination unit 14 can be dispensed
with and the inputs 32 and 36 and the connections of those inputs with the input terminals 3
and 5 canbgleftout. If both values are equal to unity, the multipliers can be replaced by an
interconnection.
At the terminals 54 and 56, the compatible stereo signals L, and R, are
20 available. The compatible signals satisfy the following equations:

L, = LL + (14v,).LC + CC + LS + vo.RC (Eq.1)
R, =RR + (1+v,)).RC + CC + RS + v, IC - (Eq.2)
25 The compatible signals L, and R, are supplied to data compression units 80 and

82, shown in figure 3. The data reduced compatible signals are converted in the block 88 in
figure 3 iﬁm a transmission signal for transmission via a transmission medium (either a
broadcast signal or a storage medium, such as a solid state memory, a magnetic or an optical
record carrier). The combining unit 88 combines the signals applied to its input into a serial
30 datastream and possibly also carries out a channel encoding on the information comprised in
the serial datastream. Document (5) in the list of related documents describe one way of
channel encoding the serial datastream so as to obtain the transmission signal. Preferably, the
serial datastream is in accordance with the ISO/IEC standard given in document (9).
Upon reception by a receiver comprising a standard MPEG-1 decoder, this



I nformati on signals nmay be w deband digital audio signals having a _
bandwi dth of 20 kHz, 30 e.g. sanpled at 44.1 or 48 kHz, or multiples of
t hose frequencies. The input termnals 2 and 3 are coupled to respective

I nputs 22 andwgyraéssa Si gnal conbination unit 10. An out put rﬁﬁ'nﬁdﬂﬁ
si gnal conbination unit 10 I's coupled to 'bn I nput --28 of a sigg%e

conbi-nation unit, 16. The t term nal iS cp an i nput 30 of the
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6 PCT/ 1 B97/ 00049 term nal 4 is coupled to an

i nput 34 offiguteel.si gnal conbination unit 14. The input termnal 5 is coupled

to inputs 36 and 38, E’et&?q fq}?b #ﬁ%'dﬁ‘ﬂéﬁ af%ﬁlbliié@%‘gml Pf?‘dto an

cofrbi.nation unit 12 nput er m na i's coup

i nput 4G okespmvalrygughalssi;rﬂamdsénmmmelﬁ&e axailable that satisfy dhe fallowing s
coupled to an Bgut 44 of a signal- conbination unit 18. The 5 -i nput
termnal 7 pled to an input 46 of the signal conbination unit 18. An
out put of the signal conbination unit 14 is coupled to inputs 50 and 52 of
t he signal conbination units 16 and §8 rﬁ ﬁ;vely. The term nal 54 o§

t he output of the signal conbination®uni nd the termnal 56 for )ne
output of the signal conbination uni§ &RR@ERG al |y said, the signal (Eg.4)
conbi nagion units conbi ne the si naI s pI | egpto éQEI r inputs, by

mul tipl$ ng the signals by 10 sﬁevat I r val ues and addi F@lﬂwe
multiplied signals. Preferably, the Si gnal conbi nation units 10, 12, 16 and
18 are sinply adders, whil st the si gnal conbination unjt 14 multiplies the

signals LC and RC b}’hﬁ er i Surther provided wath-five; splector units 84.1to 84 ¢l sengfiguse m
to the sigRalpeieel me'wq%wesacn%aeavicﬁﬂ&dmm&wmﬁmd "Feasch

ot her, but ener al equal to each other. As-an ® "t he
val ues v[eﬂ‘?“n@?ﬂl@ﬁqmm&%bwm § sespeatively. From figure 1, uisclarthatthe

15 terminal 86.1 is in fact coupled to the input terminal 1 or with the input 30 of the signal
combination unit 16, for receiving the signal LS and that the terminal 86.5 is in fact coupled
to the terminal 7 or with the input 46 of the signal combination unit 18, for receiving the
signal RS. Further, the terminal 86.2 of figure 3 is coupled to the input 28 of the signal
combination unit 16 or the output 26 of the signal combination unit 10, for receiving the

20 signal S;. The terminal 86.3 of figure 3 is coupled to the input 50 or 52 of the signal
combination units 16 or 18, or to the output 48 of the signal combination unit 14, for
receiving the signal S, and the terminal 86.4 of figure 3 is coupled to the input 44 of the
signal combination unit 18 or to the output 42 of the signal combination unit 12, for
receiving the signal S,. The'signal selected by the selector 84.1 is called the first auxiliary

25 signal, which is supplied to a data compression unit 86.1. The signal selected by the selector
84.2 is called the second auxiliary signal, which is supplied to a data compression unit 86.2.
The signal selected by the selector 84.3 is called the third auxiliary signal, which is supplied
to a data compression unit 86.3. The data compressed first, second and third auxiliary signals
are also converted in the block 88 and combined with the data reduced compatible signals for

30 transmission via the transmission medium. Preferably, the serial datastream is in accordance
thh the ISO/TEC standard given in document (10).

Upon reception by a receiver comprising a standard MPEG-2 (S-channel)
decoder, this decoder is capable of decoding the compatible stereo signal (L,,R,) and the
three auxiliary signals for a 5-channel surround reproduction via five loudspeakers in a room,



15 zero. In such a situation, both multipliers in the signal conbination
unit 14 can be dispensed with and the inputs 32 and 36 and the connecti ons
of those inputs with the input terminals 3 and 5 can be left out. If both
val ues are eapal tounity, the nmultipliers can be replaced by an At the
ternminal s 54284 ¢ he conpatible stergo signals-L[err] arciipwecess are 20
avail abl e. The conpatible signals satisfy the follow ng equations: [err] 25

The conpagﬁ%j LL] CENRRYIN &dd RS fh fgelii ed to data conpression
units 80 an %2 in figuré 3. The data rgeiggced conpatible signals are
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encodi ng on the information conprised in the serial datasteam Docunent (5)
in the list of related docunents %erslb-ESgrﬂeDSay of channel encodi 6i1e

serial datastream so as to obtai nﬁ #r.?%zrq_ jon signal. Prefer abI the
serial datastreamis in accordance it | EC standard gi ven

docunent (9). Upon reception by a receiver conprisi ng a standard I\/PEGl
decoder, this WO 97/ 29554
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26, 42 an®g4%, ad knowing Eaams%tgmﬂwmsﬁﬂh@ signals Sﬁ§?a$uil L8sand RS can now put
be reproduced in a S-channel surround reproduction mode by supplying the signal S, to the
loudspeaker L1, the signal S, to the loudspeaker RR, the signal S, to the loudspeaker CC,
thesxgnall.Stotheloudsp&kcrLSand the signal RS to the loudspeaker RS in the room
15 shown in figure 1.

As regards the selection carried out by the selection units 84.1 to 84.3, it is said
that some selections of 3 of the signals from the five signals available (LS, §,, S, S,, RS)
are not allowed, as they do not offer the possibility of recovering all five signals in the
decoder. More specifically, it is not allowed to select the signals S, S, and RS as the first,

20 second and third auxiliary signals, as in this situation, the decoder is not able to regenerate
the signals S; and LS. In the same way, it is not allowed to select the signals S, S; and LS
as the first, second and third auxiliary signals, as in this situation, the decoder is not capable
of regenerating the signals S, and RS.

The selecmrumts 84.4 and 84.5 each select a different one of the five sxgnals

25 LL,LC, CC, RC and RR, supplied to the terminals 86.6 to 86.10 respectively. From the
figures 2 and 3, it is clear that the terminal 86.6 is in fact coupled to the input terminal 2 or
with the input 22 of the signal combination unit 10, for receiving the signal LL and that the
terminal 86.7 is in fact coupled to the terminal 3 or with one of the inputs 24 or 32 of the
signal combination units 10 or 14, for receiving the signal LC. Further, the terminal 86.8 of

30 figure 3 is coupled to the input terminal 4 or with the input 34 of the signal combination unit
14, for receiving the signal CC. The terminal 86.9 of figure 3 is coupled to the input
terminal 5 or with one of the inputs 36 or 38 of the signal combination units 14 or 12
respectively, for receiving the signal RC, and the terminal 86.10 of figure 3 is coupled to the
input terminal 6 or with the input 40 of the signal combination unit 12, for receiving the



5 respectively signals S[err], S[err] and S[err] respectively are
avail able that satisfy the follow ng equations: S[err] = LL + LC
(Egq.3) S[err] = RR + RC (Eq.4) 10

S[err] =v[errwdomessserr] RC + CC ggw
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all received by the decoder, the decoder is capable of regenerating the signal LL, assuming
v, is known. Further, using eq. 6 given above, one can obtain S., which itself satisfies the
equation S given above.
Knowing S, and inserting CC and LC into equation 5, results in RC, assuming
20 v, is known. Now inserting RC, CC and RS into equation 2 above, results in RR. The
signals LS, LL, LC, CC, RC, RR and RS can now be reproduced in a 7-channel surround
reproduction mode by supplying the signal LL to the loudspeaker LL, the signal RR to the
loudspeaker RR, the signal CCtotheloudspukchC the signal LC to the loudspeaker LC,
thesxgnalRCmthelondspnkerRC ﬂ!esxgnalLStodteloudspeakerLSandthesxgnalRS
25 to the loudspeaker RS in the room shown in ﬁgure 1.
- As regards the selection carried out by the selection units 84.4 and 84.5, it is
said that some selections of 2 of the signals from the five signals available (LL, LC, CC,
RC, RR) are not allowed, as they do not offer the possibility of recovering all seven signals
in the decoder. More specifically, it is not allowed to select the signals RR and RC as the
30 fourth and fifth auxiliary signals, as in this situation, the decoder is not able to regenerate the
signals LL, LC and CC. In the same way, it is not allowed to select the signals LC and LL
as the fourth and fifth auxiliary signals, as in this situation, the decoder is not capable of
regenerating the signals RC, RR and CC.
~ Further, if v;=0, one of the signals LL and LC must be selected and one of the



with the SO I EC standard given in docunent (10). Upon reception by a

recei ver conprising a standard MPEG 2 (5-channel) decoder, this decoder is

capabl e of decoding the conpatible stereo signal (L[err],Rerr]) and the

t hree auxi | |@E)ry?7 als for a 5-channel surround reproduction via five
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of r eCOVGrsélB&oﬁ'xhp\fﬂgOﬁS ﬁﬂtﬁﬂaﬂ&wﬂhﬁm 3. The selection signal with encircled number 4 is
supplied to a selection input 90.4 of the selector unit 84.4. The selection signal with
encircled number 5 is supplied to a selection input 90.5 of the selector unit 84.5.

15 It will be clear that, in order to enable the decoder to decode the seven original
signals from the signals transmitted via and received from the transmission medium, it will
be required to transmit the selection signals together with the transmitted signals. Therefore,
in the embodiment of figure 3, the selection signals are supplied via the line 96 to the signal
combining unit 88. The selection signals are included in the transmission signal for

20 transmission, so that they can be retrieved by the decoder upon reception. .

' Various algorithms are possible to generate the five selection signals from the
input signals supplied to the calculation unit 94. In one embodiment of the calculation unit
94, shown in figure 4, the calculation unit is given the reference numeral 94a and is adapted
o calculate the amount of data reduction to be achieved With the data compressor units 84.1

25 o84S dependent of which of the three signals from the first group of five signals (LS, §,,
S, S;» RS) have been chosen as the first to third auxiliary signals and which of the two
signals from the second group of five signals (LL, LC, CC, RC, RR) have been chosen as
the fourth and fifth auxiliary signals. The calculation unit 94a is further adapted to establish
those selections of three signals from the first group of five signals and two signais from the

30 second group of five signals that result in the largest amount of data reduction to be aclueved
and generates the five selection signals in response thereto.

In another embodiment of the calculation unit 94, shown in figure §, the
calculation unit 94 is given the reference numeral 94b and has two further inputs for
. receiving the signals L and R, The calculation unit 94b is adapted to calculate the amount



decoder. More specifically, it is not allowed to select the signals S[err],
S[err] and RS as the first, 20 second and third auxiliary signals, as in
this situation, the decoder is not able to regenerate the signals S[err]
and LS. In thgew, y, it is not allowed to select the signals Slerr],
S[err] and LS as the first, secaond and thikd auxiliary signafS¥H this
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LC, CC, RC, RR) have been chosen as the fourth and fifth auxiliary signals. This
15 embodiment of the calculation unit 94 is further adapted to establish those selections of three
signals from the first group of five signals and two signals from the second group of five
signals that result in the largest amount of data reduction to be achieved and to generate the
five selection signals in response thereto. _ '
It seems not evident that different selections of three of the five signals of the
20  first group (LS, S;, S;, S;, RS) and of two of the five signals of the second group (LL, LC,
CC, RC, RR) will lead to different data reduction ratios in the data compressor units 80 and
82. It should be noted that they do. This will be explained with reference to the figures 7 and
8. Figure 7 shows a situation where the signals LS, §; and RS have been selected as the first,
second and third auxiliary signals and are supplied to the data compressor units 86.1, 86.2
25 and 86.3 respectively, via the selector units 84.1, 84,2 and 84.3 respectively of figure 3, but
not shown in figure 7. Further, the signals LC and CC have been selected as the fourth and
fifth auxiliary signals. Those signals are thus supplied to the data compressor units 86.4 and
86.5 respectively, via the selector units 84.4 and 84.5 respectively of figure 3, bit not shown
in figure 7. Further, figure 7 shows the data compression units 80 and 82 for data
30 compressing the signals L, and R, respectively.
Prior art publications describe the way in which a data reduction can be carried
out on a signal applied to a data compressor unit 80, 82, 86.i, where i runs from 1 to §.
Reference is made in this respect to the various documents cited in the list of documents, at
the end of this description. One of such data reduction techniques is the subband coding data
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15 threshold for the data compression unit 80 cannot come from the signals LS and S,, as they
are both transmitted as auxiliary signals. The masked threshold should thus come via the
signal S, as S, is not transmitted as auxiliary signal. As both the signals LC and CC are
transmitted as auxiliary signals, this means that the masked threshold for the data compressor
unit 80 must be derived from the signal RC. The masked threshold for the data compression

20 unit 82 cannot come from the signal RS, as it is transmitted as auxiliary signal. The masked
threshold should thus come via the signal S,, as the signal S; has already been used for
deriving the masked threshold for L. As the signal RC has been used for obtaining the
masked threshold for L, this means that the masked threshold for the data compressor unit
82 must be derived from thesngnalRR ) '

25 To complete the discussion of the masked thresholds for the other data
compression units, the following can be said. The maslned threshold for the data compression
unit 86.1 is derived from LS, as usual. The masked threshold for the data compression unit
86.3 is derived from RS, as usual. The masked threshold for the data compression unit 86.4
is derived from LC, as usual. The masked threshold for the data compression unit 86.5 is

30 derived from CC, as usual. The masked threshold for the data compression unit 86.2

" requires a further discussion, as the masked threshold for this compression unit may be
derived from LL or LC. As the signal LC has already been used for deriving the masked
threshold for the data compression unit 86.4, this means that the signal LL is used for
deriving the masked threshold for the data compression unit 86.2.



in the decoder. Mre specifically, it is not allowed to select the signals
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as both are transmitted as auxiliary signals. The masked threshold should thus come via the
15 signal S,. As the signal RC is transmitted as auxiliary signal, this means that the masked
threshold for the data compressor unit 82 must be derived from the signal RR.

To compiete the discussion of the masked thresholds for the other data
compression units, the following can be said. The masked threshold for the data compression
unit 86.1 is derived from LC, as LL is transmitted as auxiliary signal. The masked threshold

20 for the data compression unit 86.3 is derived from RS, as usual. The masked threshold for
the data compression unit 86.4 is derived from LL, as usual. The masked threshold for the
data compression unit 86.5 is derived from RC, as usual. The masked threshold for the data
compression unit 86.2 requires a further discussion, as the masked threshold for this
compression unit may be derived from CC, RC or LC. As the signals RC and LC have

25 already been used for deﬁving the masked thresholds for the data compression units 86.5 and
86.1 respectively, this means that the signal CC is used for deriving the masked threshold for
the data compression unit 86.2.

The conclusion should thus be that, in the situation shown in figure 7, the
masked thresholds for the data compression units 80 and 82 are obtained from the signals RC

30 and RR respectively and that, in the situation shown in figure 8, the masked thresholds for

 the data compression units 80 and 82 are obtained from the signals LS and RR respectively.
Different masked threshold will thus generally lead to different data reduction ratios in the
 data compression units 80 and 82, as a result of different selections for the five auxiliary
signals.




15 It will be clear that, in order to enable the decoder to
decode the seven original signals fromthe signals transmtted via and
received fromthe transm ssion nedium it will be required to transmt the
selection signals together with the transmtted signals. Therefore, in the
enbodi ment oWO@MEE 3, the sel ection signals are .supplied yéomsthgooks ne 96
to the signal conmbining unit 88. The selection signals are included in the
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denoted with the encircled number 6, supplies one of the seven masked thresholds to the data
compression unit 80, see also figure 3. The second output of the switching unit 98, denoted
15 with the encircled number 7, supplies another one of the seven masked thresholds to the data
compression unit 82. The third output of the switching unit 98, denoted with the encircled
number 8, supplies again another one of the seven masked thresholds to the data compression
unit 86.1. The fourth output of the switching unit 98, denoted with the encircled number 9,
supplies again another one of the seven masked thresholds to the data compression unit 86.2.
20 The fifth output of the switching unit 98, denoted with the encircled number 10, supplies
again another one of the seven masked thresholds to the data compression unit 86.3. The
sixth output of the switching unit 98, denoted with the encircled number 11, supplies again
another one of the seven masked thresholds to the data compression unit 86.4. The seventh
output of the switching unit 98, denoted with the encircled number 12, supplies again another
25 one of the seven masked thresholds to the data compression unit 86.5. '
The switching signal sw is supplied by an arithmetic unit 101. This arithmetic
unit 101 further receives the seven masked thresholds generated by the masked threshold
calculators 97.1 to 97.7, as well as the original seven signals LS, LL, LC, CC, RC, RR and
RS and at least the signals §,, S, and S,, namely in the embodiment of the calculation unit
30 94a, described above with reference to figure 4. In case of the second embodiment of the
calculation unit 94b, described with reference to figure 5, as well as the third embodiment,
also the signals L, and R, need to be supplied to the arithmetic unit 101. The arithmetic unit
101 is controlled by means of a central processing unit 102, -
In the (first) embodiment of the calculation unit 94a, the arithmetic unit 101 is




11 ' PCT/ 1 B97/ 00049 of data reduction to be achieved with
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and 86.1 to 86.5 of figure 3 dependent of which of the three signals from the first group of

five signals (LS, Sy, S, S;, RS) have been chosen as the first to third auxiliary signals and
which of the two signals from the second group of five signals (LL, LC, CC, RC, RR) have
been chosen as the fourth and fifth auxiliary signals. The arithmetic unit 101 is further

20 adapted to establish: those selections of three signals from the first group of five signals and
two signals from the second group of five sigﬁals that result in the largest amount of data
reduction to be achieved and to generate the five selection signals in response thereto. Those
selection signals are supplied as the output signals of the calculation unit 94b. Further, a
switching signal sw is generated by the arithmetic unit 101 in response to the five selection

25 signals generated, so that the correct masked thresholds are supplied to the seven data
compression units 80, 82 and 86.1 to 86.5.

From the foregoing description, it is clear that the original seven information
signals LS, LL, LC, CC, RC, RR and RS are applied to the matrixing circuit described with
reference to figure 2. See also the figures 7 and 8 in this respect.

30 The masked threshold control signals, denoted encircled numbers 6 to 12 are
supplied to the combining unit 88 as well for transmission to the decoder, as is shown in

figure 3.

A further measure that can be applied to the encoder apparatus, is the measure
to data compress and subsequently expand the selected auxiliary signals prior to applying



second and third auxiliary signals and are supplied to the data conpressor
units 86.1, 86.2 25 and 86.3 respectvely, via the selector units 84.1,

84,2 and 84.3 respectively of figure 3, but not shown in figure 7. Further,
t he signals g have been selected as the fourth and fifth auxiliary
signal s. .Those st ghal s are thus .suppliedéto the data conpr cBEHEBITN04SS 386. 4
and 86.5 respectively, via the selector units 84.4 and 84.5 respectively of
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are subtracted from each other and the difference signal thus obtained is supplied to the other
15 signal (R ). This has been made visible in figure 9a. An additional data expander unit 200
expands the data compressed signal L, in order to obtain a replica of the signal L, which is
supplied to an input of a signal combination unit 202, which functions as a subtractor unit.
The original signal L, is supplied to another input of the unit 202. The difference signal thus
obtained is supplied to the signal combination unit 18° via an amplifier unit 204. The
20 amplification factor of the amplifier unit 204 is preferably equal to (1+v,)/v,. More . .
. preferably, the difference signal is supplied to the signal combination unit 18’ after
amplification by a factor of unity and supplied to the signal combination unit 12 after
" amplification by a factor of 1/v,. '
Instead of applyin_g the teachings of figure 11 of the document (8), one could
25 have applied the teachings of figure 12 of document (8). This results in coupling the input of
the additional data expansion unit 200 to the output of the data compression unit 82, coupling
the second input of the subtractor unit 202 to the output of the signal combination unit 18
and coupling the output of the subtractor unit 202 to the signal combination unit 16, and
preferably also coupling the output of the subtractor unit 202 to the signal combination unit
30 10. The amplification factor of the amplifier unit 204 is now preferably equal to (1+v,)/v,.
In the more preferable situation that the difference signal is supplied to the signal _
combination unit 16 as well as to the combination unit 10, the difference signal is supplied to
the combination unit 16 after amplification by a factor of unity and supplied to the signal
- combination unit 10 after amplification by a factor of 1/v,.
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compression unit and 2 data expansion unit are provided in the interconnection between the
combination unit 14 and the combination units 16 and 18. The output of the subtractor unit
202 is now coupled to either the signal combmauon unit 10 or the signal combination unit
_ 12°. Figure 9¢ shows a coupling to the comblmtxon unit 12°. The amplification factor of the
20 amplifier unit 204”° equals 1/v,. If the amplifier unit 204" is coupled to the combination unit
10, the amplification factor will be 1/v,. |
- Figure 10 shows an embodiment of a 7-channel decoder apparatus for decoding
the transmission signal into replicas of the original signals. The decoder apparatus has an
input for receiving the transmission signal. The transmission signal is supplied to a
25 demultiplexer unit 112, after having carried ouf a channel decoding step, which is the inverse
~ of the channel encoding step carried out in the encoder. The demultiplexer unit 112 is
capable of retrieving the seven signal components, that is: the data compressed compatible
signals L, and R, and the data compressed first to fifth auxiliary signals from the serial
datastream and supplies the data reduced compatible signal L, 1o an output 114.1, the
30 datareduced compatible signal R, to an output 114.2 and the first to fifth data reduced
auxiliary signals to outputs 114.3 to 114.7 respectively. Further, the demultiplexer unit 112
retrieves the selection signals from the serial datastream and supplies the selection signals to
an output 116. The outputs 114.1 to 114.7 are coupled to inputs of respective data expansion
units 118.1 to 118.7. At the outputs of the expansion units 118.1 to 118.7, replicas of the




deriving the masked threshold for the data conpression unit 86. 2. WO
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namely the selection signal denoted by encircled numbers 1, 2 and 3 to the control input 122’
of the dematrixing unit 120’ and supplies the remaining part of the selection signals, namely
15 the selection signal denoted by encircled numbers 4 and 5 to the control input 122" of the
dematrixing unit 120", The dematrixing unit 120’ receives the two compatible signals L, and
R, and the first, second and third auxiliary signals and generates the signals LS, §,, S, S
and RS in responss to the selection control signal supplied to the control signal input 122°.
The dematrixing unit 120** receives the signals S, S, and S, as supplied by the dematrixing
20 unit 120°, as well as the fourth and fifth auxiliary signals and generates the signals LL, LC,
CC, RC and RR in response to the selection control signal supplied to the control signal
input 122,
Figure 11 shows a prior art S-channel decoder apparatus of the MPEG-2 type,
for decoding the transmission signal. The decoder appax':iiils has an input for receiving the
25 transmission signal generated by the encoder described above, thus including signal portions
of seven signals. The transmission signal is supplied to a demultiplexer unit 132, after having
carried out a channel decoding step, which is the inverse of the channel encoding step carried
out in the encoder. As the transmission signal is backwards compatible, as will be explained
later, the demultiplexer unit 132 is capable of retrieving the first five signal components, that
30 is: the data compressed compatible signals L, and R, and the data compressed first, second
and third auxiliary signals from the serial datastream and supplies the data reduced
compatible signal L, to an output 134.1, the datareduced compatible signal R, to an output
134.2 and the first, second and third data reduced auxiliary signals to outputs 134.3 to 134.5
respectively. The demultiplexer thus ignores the data reduced fourth and fifth auxiliary
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for decoding the transmission signal. The decoder apparatus has an input for receiving the
transmission signal generated by the encoder described above, thus including signal portions

15 of seven signals. The transmission signal is supplied to a demultiplexer unit 152, after having
carried out a channe! decoding step, which is the inverse of the channel encoding step carried
out in the encoder. As the transmission signal is backwards compatible, as will be explained
later, the demultiplexer unit 152 is capable of retrieving the data compressed compatibie
signals L, and R, from the serial datastream and supplies the data reduced compatible signal

20 L, to an output 154.1 and the datareduced compatible signal R, to an output 154.2
respectively. The demultiplexer thus ignores the data reduced first to fifth auxiliary signals
included in the serial datastream. Further, the demultiplexer unit 152 ignores the selection
signals. The outputs 154.1 and 154.5 are coupled to inputs of respective data expansion units _
158.1 and 158.5. At the ouiimts of the expansion units'158.1 and 158.5, replicas of the

25 originat compatible signals L and R, applied to the data compression units 80 and 82 become
available.

Figure 13 shows an example of the sequence in which the seven signal
components are included in the transmission signal. Figure 13 shows schematically a frame F
of information. The frame F comprises first, second and third frame portions FP1, FP2 and
30 FP3 respectively. The first frame portion FP1 comprises a header portion, denoted HDR,
and a data portion, denoted DP1. The data portion DP1 comprises so-catled MPEG-1
information. This is the subband information discussed in document (3), such as allocation
information, scale factors and quantized samples of a left and right hand signal component of
a stereo signal. In terms of the signals described above, the compatible signals L, and R, are



conpression units 80, 82 and 84.1 to 84.5 are the seven nmasked threshol ds
obtai ned fromthe seven original signals. Those seven signals are supplied
to seven masked threshold calcuators 97.1 to 97.7. The masked threshol d
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DPS3 as the 7-channel extension information. Said in a different way: the second identifier
identifies the information comprised in the data portion DP3 as information corresponding to
the data compressed fourth and fifth auxiliary signals. The header portion of the third frame
20 portion FP3 further comprises the selection signals denoted earlier by the encircled numbers
4 and 5.

The frame shown in figure 13 may or may not fit in a frame as defined in the
" documents (3) or (9), dependent of the number of bits that need to be stored in the frame of
figure 13. If it does not fit, the overload portion will be stored in a separate stream, as
25 defined in document (10). _

A prior art MPEG-1 stereo decoder, such as described in document (3) will
recognize the information stored in the first frame portion FP1 as being stereo information
and supply the replicas of the two compatible signals L, and R, at its output. The MPEG-1
decader will ignore the data contained in the frame portions FP2 and FP3 as, if it tries to

30 decode this information, it will recognize the information as ancillary data, not being audio
data. A prior art MPEG-2 5-channel decoder, such as described in the documents (2) and
(8), will recognize the information stored in the frame portion FP1 and the MPEG-2
information stored in the frame portion FP2 as being a 5-channel information stream and
supply the replicas of the signals LS, §;, S,, S, and RS to its outputs. The MPEG-2 decoder
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enbodi nment unit 9 also the signals Llerr] an rr]

need to beoutipghe cadeiver. tucther; Agdinras anexampie, 2o B-toal(tmodulation inthe 101
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recorded in one track or a multiplicity of tracks on a record carrier 193, such as a magnetic
15 or optical record carrier, by means of writing means 194, such as 2 magnetic or optical head
195. The storage medium may alternatively be a solid state memory.

An anangement'for retrieving the information from the storage medium is
shown in figure 15. Figure 15 shows an arrangement for reproducing the transmission signal
from the above record carrier. A channel decoding must be carried out on the reproduced

20 information which is inverse to the channel encoding during recording. That is: a 10-t0-8
reconversion must be carried out, followed by an error correction and a de-interleaving. This
is followed by the decoder apparatus shown in figure 10 or 10a. Figure 15 show blocks 194°,
191° and 190’ that realize signal processing activities which are the inverse of the signal
processing activities in the blocks 194, 191 and 190 respectively of the arrangement of figure

25 14 "

Some additional features will be described now, that may be added to the
encoder apparatus. Suppose that, during a certain time interval a mono surround signal is
applied to the encoder apparatus. That is: LS = RS. The encoder apparatus may be provided
with a switch which can be actuated by the user. If the user knows that the 7-channel signal

30 applied to the encoder apparatus has a2 mono surround component, he can switch the encoder
apparatus into a mono-surround transmission mode. In this mono-surround transmission
mode, the encoder apparatus connects the inputs 1 and 7 together. Further, during selection,
the encoder apparatus selects only two auxiliary signals from a first group of four signals,
which are the signals LS, S}, S, and S and selects two signals from the second group of



and 86.1 to 86.5 of figure 3 dependent of which of the three signals from
the first group of five signals (LS, S[err], S[err], Slerr], RS) have been
chosen as the flrst to third auxiliary signals and which of the two signals
fromthe se g oup of five signals (LL, LC, CC, RC, RR) have been chosen
as the fourt fth auxiliary signags. The ari-thmetic woHBSMdodss
further 20 adapted to establish those selections of three signals fromthe

first groggmaRfiene, ecgnd ﬁmamd KSR thdt @edeSorld’ & m&eﬁ%w g{)qgag five

signals that result | ar gest _anmount of data reduction’ achi eved
and to gevEHiane Bﬁémm 48 thefirst selestion. iFyrther; s fipgcindigatingtthe mibhose

| ect
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that the merogsunmind sinmtion by avonitosing the isignais L.SLaMd Rs_and_ﬁ swilch th¥Cenchérand RS

are applied to t na [ UII des href re ce oflgure 2.
See al so JPRUARE éﬂg&”& gﬂ'&% %‘% F" S sked

t hr eshol dnenpsuund sigiatios,, denot ed enC| rcled nunbers 6 to 12 are supplied

"[sﬁo;[/\gei ﬁo;r?igﬂirgg?)l.gut 88 as V\eréfa for arapﬁgﬁsﬂaq to tage decoder, agdlef

appar 3¢ Usspphrtus hewmws%m SRhArcHAd RA@BIg ANekeS bilR? h'xﬂanﬁm%ﬁ%doﬁe
selected auxiliary, S|gnals prior to applyin WO 97729554
88“!&1

16 or upon detection by means pfSery selaetion, the acoder apparatust
figure 2.nohielectichty bife kil \igndl Tront § $irst gRoup™t thide Qipnals! @Hich are the
| signals S, S, and S, and selects two signals from the second group of signals LL, LC, CC,
RC and RR. Note that the second selection is again as usual, but that now only one auxiliary

15 signal is selected in the first selection. Further, another flag indicating the no-surround
situation is generated and transmitted in the transmission signal so as to indicate to the
decoder apparatus that it should switch itself to a no-surround decoding mode.

Suppose now that the centre signal CC is absent. The encoder apparatus now
switches into a no-centre signal encoding mode, either upon a manual activation or upon

20 detection by means of an internal detector. During selection, v, and v, both being non zevo,
the encoder apparatus now selects only one auxiliary signal from the group of signals LL,
LC, RC and RR. If v; = 0, the encoder apparatus now selects only one auxiliary signal
from the group of signals LL and LC. If v, = 0, the encoder apparatus now selects only one
auxiliary signal from the group of signals RR and RC. If v; = v, = 0, the encoder

" 25 apparatus now selects one auxiliary signal from the group of signals LL and LC and one
auxiliary signal from the group of signals RR and RC. Again another flag signal is
transmitted in order to switch the decoder apparatus into a no-centre signal decoding mode.

Whilst the present invention has been described with respect to preferred
embodiments thereof, it is to be understood that these are not limitative examples. Thus,

30 various modifications may become apparent to those skilled in the art, without departing
from the scope of the invention, as defined by the claims. As an example, the invention has
been described using wideband digital information signals LS, LL, LC, CC, RC, RR and
RS. It should however be noted that the signals LS, LL, LC, CC, RC, RR and RS described

- and discussed above, are each only one and the same subband signal derived from seven




the situation given in figure 7, where the signals LS, S[err], RS, LC and
CC had been selected as auxiliary signals. As can be seen, in the figure 9,
each data conpression unit 86.i is followed by a data expansion unit 100.i

(where i runswiowmpskst 0 5). At the output of the 5 expansi on%g%&‘
I €ssi fhit is

replica of' the original si gnal applied t @3t he precedi ng conp

obtai ned, which is furt sed in the matrlxm igcuit for obtaining the
conpat i bl e videhand %‘gﬁlﬁr‘Y “%1 W‘quﬁi e ivERtinn, A3 dessribed ghove,
measur e of j4aidy sﬁbm&(ieﬁﬁtel?xl&éfeﬁhéﬂs'nﬁdgw&ﬂs h-Bpéchﬁ)

docunents (2) andﬁéBé_b he out uts of the corrpressmn units 86.1 to 86.5
are suppl i decum erinventing thys liesdp aspedificyencadiag of3 7r¢élam¢!1maalémo|arﬂm

](i:]: \%Lebgl ow, rmre spem%%% ﬁm angﬂé {dﬁé‘tﬁ%ﬁ%mg?

di scl oses aledoding the tiangmissionsignal into therogiginal Treharmgt signab,thasra priarsast MPEG-2 he

The dat a oRranied S80f R GOmBiding A% biMifiod bl o Tobphgié Sl °"

conpr essi oRignalrdda friorart MPEG-D stereo alecaleh isrcapable ofdecodifg drectransmission aignalhus

obtained i s sup I|e to t he, ot al Jhi s, has been .made
visible i nnP'P J&“Pfgf]%h Hﬁ%ﬁ%&%%ﬁ n"2’5'?.‘}“’@)(‘ 3 dat a
conpr essed @W\i&h olimm-@ﬂdﬂmgtsehem;’ibﬁt thataisplotiter data cbhpmhﬁﬂﬁﬂchxh&ﬁb’s{ buch
which i g suppli to i nput, of i gnal conbination unit 202, which
functi oAl &g § %BW‘E?Y*’Wﬁ@forlgl nal signal L[err] is supplied to
another input of thegurfer theQaventioeliéy infeaieaiaceverdnovel feltife ' hof
supplied to the signal conbi nation unit 18 via an anplifier unit 204. The
20 anpl i f ifearesas Regein disclpsed. he anplifier unit 204 is preferably equal to
(1 +v2)/v2. More preferably, the difference signal is supplied to the
signal conbination unit 18 after anplification by a factor of unity and
supplied to the signal conbination unit 12 after anplification by a factor
of 1/v[err]. Instead of applying the teachings of figure 11 of 'the docunent
([err]), one could 25 have applied the teachings of figure 12 of docunent
(8). This results in coupling the input of



the additional data expansion uniit 200 to the output of the data
conpression unit 82, coupling the second input of the subtractor unit 202
to the output of the signal conbination unit 18 and coupling the output of
t he subtract Bbdeg 202 to the signal conbination unit 16, and preferably
al so coupl i ng;otdge out put of the subtrac®ér unit 202 to the Wm‘m
conbination unit 30 10. The anplification factor of the anplifier unit 204
i s now pr bistofirelared-documents (1+v[err])/v[err]. In the nore preferable
situation that the difference signal is supplied to the signal conbination
unit 16 as well as to the conbination unit 10, the difference signal is
suppl i ed ()t he cohALRSt, Vol. 40,iNo.1%; Méy #992appl 376-382, i on by a factor of

unity and ppl i ed, Lhe signal _comhination unit fter anplifi.cation by
LY TOGRYIP oo alikhg o R G 06 ") Wk AL S A B

PCT/ | B§7/ 00049 Theoft th@ TOASSE, 1992 Marchi23.26; Sari Frandisco, Wol(¥, ppom-208nb I1-208. can
Shoun i n Fgur e opUS TAELARREROR2e- 0 DAZDEHEBRAROIE0 cxpands the dat a
conpr esseghysi gnal PaibnP ApfHcatién 261 402/078 (PHN 13:41f the signal Slerr],
which is gbappl ied to the subtractor unit 202. The Ori liqnal signal S[err] is.

suppl i ed 9 5 theEwopean patept epplicationanoy A97,418%1 (PHN 13:581)kr ence signal thus
op e A . Ay L= A vietr n
an} ?'.284. () SUpPp '%&&#%%;ﬁ’aaézo% hr(.)lf'lég.n't via the anpliftier

whi ch now*pre has an anpl 1 tion factor of V1 |nstead

of appllyi (6 the t churopeagPatent Application 20.0400:756 BHQ ABOIBA)S) , one coul d have
applied tFﬁ' teachigggp&;l Pakelt'AS . ﬁngoﬁ?@ﬁt(l’ 13.5adhe signal Slerr].
tg series a ) da onpr

This resu in a angenent of a a conpression unit and a
dat a expa(@)on uni EusopeaniRatent Application 6o.i 457,393 t(RE™NN13.829)conbi nation units 12

and 18. Thg out PutgRlek 356 A1 t5d &, 15! d8r328,999 PHIN 14.615)

®) ISO/IEC international standard IS 11172-3, Information technology - coding of
15 moving pictures and associated audio for digital storage media up to about 1.5
Mbit/s, Part 3: audio. _ _
(10) ISO/IEC international standard IS 13818-3, Information technology - coding of

moving pictures and associated audio, Part 3: audio.



202 is now coupled to ' ' ai ifon unit 14, via an anplifier unit
havi ng an anplificati ol mﬁhﬂﬂl ﬁ l![l] . Applying the teachings of the
figures 11 and 12 of d L S e signal 15 S[err], results in the

circuit constywgebhdags shown in figure 9c. A series arrangenent of a data
conpressjion unit and a data expansion und are provided in t 700049

I nt erconnecti on between the conbination unit 14 and the conbination units
16 and 18. CEmes out put of the subtractor unit 202 is now coupled to either

t he signal conbination unit 10 or the signal combination unit 12'. Figure.
9c- shows a coupling to the conbination unit 12'. The anplification factor
of the 20 anplifier unit 204" equals 1/v[err]. If the anplifier unit 204"
is coupled to the conbination unit 10, the anplification factor will be
1/v[err]. Figure 10 shows an enbodi nent of a 7-channel decoder apparatus
for decoding the transm ssion signal into replicas of the original signals.

The decoder apparatuys has an input for recejiving.the transm ssjon signal.
The transnidssion si W%%@MPM‘&S*X‘MMM1 *’“1‘!52, after
havi ng car L e ifput nikafsfop rekivilgQofiish digithldnformtioatsignal,t he i nverse of the
channel encggle;\g_step caryied ,out in the en Ener. ,Th%gglérrultl pl exer unit
112 is capa fopub Phwmsm@gﬁi erIRAYER » that is: the data
conpr essed, 't%&nﬂ&%éévﬂlaiﬁ:;ﬂﬁ}dai Ffﬁfahhzlﬁonﬁi%iat,he data conpressed

first to fifth auxiliary signals fromthe serial datastream and supplies

the dat & r efonstoinpwmesns faracesiving.a fourthy digital informagion signali14. 1, the 30
FrTeh dat o A0S As s for JiBlvilg FhRh dffal skl gad 27,170 111t 1O
respect i vek gixtiFinputvaeans forereckiving aispxitedigitalinformatica signah,i eves the sel ection
output 116" Wi Al Pian By FfiANE € QR el eteBfRuBE Bl °C O1 9o bect Ve
dat a expans matrixing mears1for genermtibg @.first ahid a secormi digital composith sigaalfrom ithenfirshi t S
118.1 ¢ fb 1%08:;&11:{1 %Pgltfaf %?orﬂ;ati(tnp selgnals, the matrixing means comprising:
- first signal combination means for combining the second and third digital information signat
and being adapted to generate a first combination signal,
- second signal combination means for combining the fifth and sixth digital information
signal so as to obtain a second combination signal, '
15 - third signal combination means for combining the third, fourth and fifth digital information.
signals so as to obtain a third combination signal, '
- fourth signal combination means for combining the first digital information signal and the
first and third combination signal so as to obtain the first composite signal,
- fifth signal combination ni'eans for combining the seventh digital information signal and the
20 second and third combination signal so as to obtain the second composite signal, the
apparatus further comprising: _
- first and second data compression means for data compressing the first and second
composite signal so as to obtain first and second data reduced digital composite signals,
- selection means for selecting one signal from a first group of five information signals so as
25 to obtain a first auxiliary signal, said first group of five information signals comprising said
first and seventh digital information signals and said first, second and third combination
signals, for selecting another one of said first group 5 as o obtain a second auxiliary signal
and again another one of said first group so as to obtain a third auxi_liary signal, the selection
means further being adapted to select one signal from a second group of five information
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encircled nupbers 6 to 12, also retrieved by the ' Ut 112

from the .t r aWQ72%5bn signal. The repliggs are supplied to rerymensodase
I nputs of a dematrixing unit 120. The selection signals retrieved by the 5

demul ti pl gl o' @'dBtai'R BirChuixiliafy GigwA @id éee&t&grbﬂﬁop% ?gn#ig?ﬁlﬂr%s?gggdh ;

unit 120, S o dematrix the sidnal's appied to its in ] :

i nt'o t he saidhsacond;toosixth idigital information; sigpals and; to select anpther ong ofasid RFond-groms.

Fi gure 10 r iﬁ?ﬁf’&x t of the decoder apparatus in accordance
with the ﬁ@’%@%‘?}mﬁ@‘ ecoder®agpar at us shows Iarg‘; resenbal ce with the

decoder apthind;fousth] Gfthosixthiapd seventh dataeampressioh rheans for dataccotnpressing theng uni t
120, ag ig_fiaqur tUS. sl | X] units
120 ada Bty So0el, B, SAFRORRTIAH i3l bl rfobetfely P4 Y8 oP TR, SR
fromthe thixd fdurttiaind fifthcdaa reduced woxilinryssignalstrespectively, sel ecti on si gnal s,
nanely the_sel ection signal,denote ncireled numbers 1.2 .and 3 to the
Contr ol 1 msRating mens fof Zombiriie e frd e cond gt pios dofpmosie igls B ng
part of tfgs Seéod] thid, Sethodnd, fifloditd reddéed dultitiapedigly into & trambalissitan@inall by
encircled numbers 4 and, 5 to the control . input 122" of the demai xi ng unit
120". Thesuliahigfor trpasmission;via 3 franmission, wedipMe  \wo conpatibl e signals L[err]

and Ry r3, and t heajhardiis asS@simied i BMint ] fuithee'dobided Withi GRalaGor AkaBaoET at €S
the signals LS, Slerr], Slerr], S, and hS_l n_response to the sel ection '

control fWﬂS@th _9{, uetion 9 ved Wikhatdeasbiwo ofithe fis8 bt r i xi ng
'he. denat 160 MG eAREof AR depehdhl o witbiPpl i e NpRIE kporihe Hult B or ¥
si gnal s afive giguals bavedbeet chasenyasithe first to third 2gjliaRCsignals 8% whichof fhertwe to t he
sel ecti ongeoBl frBln ik $Bha FHHIB'of Hbe sfnbil fiadYaLh Bhosih 46 He fourth and fifth

15 auxiliary signals, the calculation means further being adapted to establish those selections of

three signals from the first group of five signals and two signals from the second group of
five signals that result in the largest amount of data reduction to be achieved and to generate
a selection control signal in response thereto, the selection means being adapted to receive
the selection control signal and to select three signals from the first group of five signals and

20 two signals from the second group of five signals in response to said selection control signal.

S X Apparatus as claimed in claim 2, the calculation means being further adapted to
calculate the amount of data reduction to be achieved with the first to seventh data reduction
means dependent of which of the three signals from the first group of five signals have been
chosen as the first to third auxiliary signals and which of the two signals from the second

25 group of five signals have been chosen as the fourth and fifth auxiliary signals, the
calculation means further being adapted to establish those selections of three signals from the
first group of five signals and two signals from the second group of five signals that result in
the largest amount of data reduction to be achieved and to generate the selection control
signal in response thereto.

30 4 - Apparatus as claimed in claim 2, the calculation means being further adapted to
calculate the amount of data reduction to be achieved with the third to seventh data reduction
means dependent of which of the three signals from the first group of five signals have been
chosen as the first to third auxiliary signals and which of the two signals from the second .
group of five signals have been chosen as the fourth and fifth auxiliary signals, the .
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I nput 122". Figure 11 s channel decoder apparatus of the
MPEG 2 type, for decodi Hml@"m:lm mwlllﬁn signal. The decoder apparatus
has an input for receiving tthet25" ty¥amsm.ssion signal generated by the
encoder descriypgoypagye, thus including signal portions of s vepméi ﬁnal S.

The transm-ssion signal is supplied to a a%nultiplexer uni t .
having caried out a channel decoding step, which is the inverse of the

channel encecaléulafiontraeans firther being adaptedito establish dkase selectionsof thoeessignals foem the

el i pi Bt oD of S8R e sl O 6 Rl fonp Bf v gl that it in

conponent s, n'eﬂag&&mohatoftdaamb&cﬁonmmm&mmmv the geledtionicpatrol] and
Rlerr], and_th datac sed first, second and third auxiliary signals
fromthe se d supplies the data reduced conpati bl e si gnal

Llerr] ta ag out puL rmedﬁgHWEQS?@%eﬁh?hefth ﬁmhaml
out put 134 t he rst econd and .t hir ata regduced, ayxiliary signals
to outputs 3dap Weﬁh sxgqq;énta o ﬁﬁs i gnores the

data reduceg, fourth Aﬁﬁhithéﬁﬂﬁﬁﬁggﬁ%sg%gglﬂ%&ﬂ B ethims, wherein a si

19 nals included in the
serial dat a@@WFMﬁ&W‘H@‘Qﬂ@H&WW %)ﬁ@k&!’“hﬂg‘! ressived ¥ia; a-fims inppewith a

sel ection sj t\ﬁf{m""ﬁﬂ Hﬁbgé e 0R a%ec&ddqgéﬁghﬁm
serial daas eam su les the ge‘fectlon SI rﬁ}éec%xo an out put a
Again, tie sesond mump&mnnghrsraaé t add the mudtinlied versipns,of thedirstiand seeant input
encircled n%&s 4 and 5 and included in the serial datastream The 5

out puts 134 0 134.5 are coupled to inputs of respective data expansion
units 138.17t 0 138. SApparatuhas czimed firs claim Shtheasignaheimbination meadSéoniprising &t 5,

52" 5o 1, smisl SRl Yol siARIRE eyl g 8L o ol Al Vil bk °
first and second multiplication value respectively, wherein, if one of the first and second

15 multiplication values equals zero, the corresponding multiplier unit is dispensed with, and if
ane of the first and second multiplication values equals unity, the corresponding multiplier
unit is in the form of an interconnection. '

8. Apparatus as claimed in anyone of the claims 1 to 5, wherein the third signal
combination means is adapted to multiply the third digital information signal with a first

20 multiplication value, to multiply the fourth digital information signal with a second
multiplication value, to multiply the fifth digital information signal with a third multiplication
value and to add the multiplied versions of the third, fourth and fifth digital information
signals so as to obtain the third combination signal.

9. Apparatus as clalmed in claim 8, the third-combination means comprising first,

25  second and third multiplier units, for multiplying an input signal with the first, second and
third multiplication value respectively, wherein, if one of the first, second and third
multiplication values equals zero, the corresponding multiplier unit is dispensed with, and if
one of the first, second and third multiplication values equals unity, the corresponding |
multiplier unit is in the form of an interconnection. -

30 10. Apparatus as claimed in anyone of the preceding claims, wherein the apparatus
is further provided with first, second, third, fourth and fifth data expansion means coupled to
the third, fourth, fifth, sixth and seventh data compression means respectively, for carrying
out an expansion step so as to obtain replicas of the first, second, third, fourth and fifth
auxiliary signals respectively, one of the replicas of the first, second and third auxiliary



supplied to respective mlmum’m Mmtrr xing unit 140. The sel ection
signals retrieved by t m 132 are supplied to a control input
142 of the dematrixing Ghit 140® s¢ as to 10 dematrix the signal s applied
to its inputgsl4 to 144.5 into the replicas of the original signals LS,
Slerr], S[err? err] and RS. Figure 128shows a prior art ECTARSIM0049
decoder apparatus of the MPEG 1 type for decoding the transm ssion signal.

The decodsignatyipeiugs hmd dthmfounglsignhbcombimwmmiilﬂﬁeid ﬁmalﬁsﬁinmnﬁamal
generate encopder SCI | 0 us J ncludin a portrons 15
of “seven §5‘éﬁa‘?g“° §¥‘1§ﬂ’%‘g ﬁé‘f“‘?‘g TRglion sjeagf, ofie 9 8'6 lica,Plexer
unit 152, m@ffiﬁrwﬁkﬂi&ﬁ'ﬂrahﬁﬂaﬂtﬁgﬁlscﬂéﬁg gprﬁaqe%mmﬁeﬁm%hmahénthe

i nverse of the channel encoding step carried out in_the encoder

transmi ssmmsgmg%o |“5° it combiaation signaly ifthe said one,yxiliany sigeal isitheclirst at er |

the degu | oR©Sf the bﬁh@hrit?ieﬁbﬁ’éxﬁ%ﬁ@‘iuﬂﬂ&? "tefged
conpat | bI e Si gnal s err1 and fromthe serial datastfe an
suppl i es suppliegtogh n@(ﬁﬂ?m@ meppfrid the fifth combiaation,means insgead pf and

The domil BF W?Wgh o7 S0P g iy Agnilfh ey Sormpln R
iis,%”?'gﬁo'r‘é“:'“‘“"’gg?” ""Eﬁ"“ﬁ Ll g'gmm%w Eﬁﬂim‘%‘?ﬁb‘, e zoupl ed
E)(J_t :Otrrlggt ofigriahis the secoad combination dﬁﬁlB ,Ioheaﬂipelféﬂi&s of the!firsta secohd himath?ﬂ _
cormr eosi SRR Hgmabeife sapptit e 1P sanaf Fontoisifn mpans fRea of B Seveathy o of

t he sequeiffoemation\dgsdh, if e aﬁmem ﬁmmeeémmrxﬁfmeﬁaﬁeghal lonk o2

transm ssion sj gna Ei gure shows schematically_a frane

i nf or mat i Y rephgas Wﬁ? % being, supRlied W@mm portions
FPI, FP2 &%ﬂm%mm&mewmoﬁﬂdhsﬁ sighfl'F thO &did Bhe b1 mgwses a
header portion, denoted HDR, and a data portion, denoted DPL. The

porti d8 OPtheseaend information signal;ane of the replicas of the fourth and fifth auxiliary signals
being supplied to the first and third signal combination means instead of the third information

signal, if the said one auxiliary signal is the third information signal, one of the replicas of
the fourth and fifth auxiliary signals being supplied to the third signal combination means
instead of the fourth information signal, if the said one auxiliary signal is the fourth
20 information signal; one of the replicas of the fourth and fifth auxiliary signais being supplied
to the second and third signal combination means instead of the fifth information signal, if
the said one auxiliary signal is the fifth information signal, one of the replicas of the fourth
" and fifth auxiliary signals being supplied to the second signal combination means instead of
the sixth information signal, if the said one auxiliary sigaal is the sixth information signal.
25 11 Apparatys as claimed in anyone of the preceding claims, the formatting means
being adapted to generate a transmission signal, the transmission signal including first blocks
of information comprising data corresponding to the data reduced first and second digital
composite signal, second blocks of information comprising data corresponding to the data
reduced first, second and third auxiliary signals and third blocks of information comprising
30 data corresponding to the data reduced fourth and fifth auxiliary signals.
12. Apparatus as claimed in claim 11, the transmission signal including a first
selection control signal and a second selection control signal, the first selection control signal
indicating the selection of first, second and third auxiliary signals from the first group of five
signals from which the three auxiliary signals have been selected, the second selection



i nformation. This is tgﬂmm’m i tion discussed in document (3),
such as allocation inf i I (”“ _mnﬁctors and quantized sanples of a
| eft and right hand sigrfal ‘cohpohent of a stereo signal. In terns of the

si gnal s descrwoadizesapve, the conpatible 3i gnals L[err] and We
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storing additional data. In terns of the siw%nal s described above, a bl ock

of i nf or nafmeans being furtheradapted o sore;the first selection coutrpl signal inia segonsd:black;of
reduced auyie.d | [ %*9"‘?%# | ' E@é brshatiSn
denot ed iﬁ‘%ﬁ%“?@‘gﬁ*‘@ﬁéﬁi Into. e@?xﬁoggkﬁlg%t%ig@?%o{: conpri ses
a header5 pd3tion, aApparaiusas elainedisiciaim 44 @r 42 dtke formatter mearsHarthertbeingat a
portion DP3,J ] s ) ; : . i | s
descri bed g%%\ﬁleed,r%?aﬁ?%%Pgﬁﬁﬁ%%@"%ﬁ%ﬁgﬁéﬁagbﬁggb%@%ms%‘e@uced
f ourt h andblocks indcheing adapted to gporel the identifier|in daid third signadl bibeksa porti on DP3,
see figure,10 13. T i,on HPR Qf the s flane rii FP2
conpri ses él‘fi rst i gwgg%ﬁﬂﬁ'%&%?ﬁa%ﬁﬁﬂmwﬁmz
as MPEG 2 iwiiting Tdahofor writing thetransthiidsionr sighial intya stofuge medivim, selnas 4 retbrd
|dent|ftﬂe1$ the information conprised in the data portion DP2 as information
correspthd®™5®t0 the data conpressed first, second and third auxiliary

si gnal s. TP% heafier?@mgbimmli omﬁge&gnnrl?:é L[&Qrclagxﬂﬂitﬁ%ﬁﬁnt,hlﬁﬁgg the
conpri ses e selectlon S)gnals enoted  earll er by e enclrcled
number o 1, WERSRsKion signal WS it 1 te trapsmission pigpal fnckiding iest losks afdntarrationn

FP3 conpri eamipAsig & SorréiBblidig' @/the AL Mdubed St Ad¥eseBdtdigital ChRpakit dighar t | on

second blocks of information comprising data corresponding to the data reduced first, second

15 and third auxiliary signals and third blocks of information comprising data corresponding to
the data reduced fourth and fifth auxiliary signals.
16. Method of encoding a plurality of digital information signals, the method
comprising the steps of '
- receiving a first digital information signal,

20 - receiving a second digital information signal,
- receiving a third digital information signal,
- receiving a fourth digital information signal,

- receiving a fifth digital information signal,
- receiving a sixth digital information signal,
25 - receiving a seventh digital information signal,
- matrixing means the first to seventh digital information signals for generating a first and a
second digital composite signal, the matrixing step comprising the substeps of:
- combining the second and third digital information signal for generating a first combination
30 - combining the fifth and sixth digital information signal 50 as 10 obtain a second combination
signal, |
- combining the third, fourth and fifth digital information signals so as to obtain a third
combination signal, _
- combining the first digital information signal and the first and third combination signal so



DP3 as the 7-channel ext Saida.a different way: the
second identifier i dent| MH’H“ ﬂ@mi“gl on conpTHISeSHERT HAS mwa portion
DP3 as information corre ata co oressq;ﬂgpi_g th and fifth
auxiliary si gﬁagﬁ”’%{te header portion of the thike—+rare portiion FP3
further cenprises the selection signals @noted earlier by {RET/ABITI0049] el
nunbers 4 and 5. The frane shown in figure 13 may or may not fit in a franme

as def i nedas w dtitain decfirsecimposi® signal,( 9) , dependent of the nunber of bits

over | oatl poRUPBAI DY Seyeit el foff i, K o 0 setae st BEFcopdhinani

document ( dignal sé\apto obitairthe 6cbid donposite ﬁgﬁacmamamﬁtmhhmd@ﬁﬁhgm;km
docunent (3) will recognize the information stored in the first frane
portlon FP9:as being stereo informati on and supply the replicas of the two

conpat i gl e. Qaingre%@é fhnflsedond caipbsite sipraliiatas ﬁ@t&\é’f?&ﬂe&ﬁ’“ Il
I gnore the ghga contained in the frame portions FP2 and FP3 as, If 1t tries

to 30 dectduced mwusunals,u t wil I recognl ze the information as

ancillary d gﬁﬂw coder,
such as des%ng I'n current d 553 6“ re%oagm L&g&?ﬁ&ﬁﬁ

i nfor mat i osmdliary signaly saidh dirstigaonp qfcﬁmmfomabmymtsmmm:mdrﬁmmdtsemﬂx

suppl y et nOBaRR e dolf R nanl'sBidod st iR Afhinallof WERA, SRefide™ ' 7'
out put sI0 Tamothdriofie of said ditstrgroup Mﬁs@.ﬁ’bﬂﬁﬁwsecond auxiliary signal and again anothér
it v o0ns of i Brsh Bp G0 ah o, AR s iy thnal BB ook Sgeek B | on
as ancill aﬁ&oﬂ&kﬁuplwfﬁvbﬂfeﬁnﬁdd isignal8 56 as % 6btain a fourth auxiliary signal, said second
group of five signals comprising said second to sixth digital information signals and selecting
another one of said second group so as to obtain a fifth auxiliary signal,
1S - data compressing the first, second, third, fourth and fifth auxiliary signa! respectively so as
to obtain first, second, third, fourth and fifth data reduced auxilairy signals respectively,
- combining and formatting the first and second data reduced composite signals and the first,
second, third, fourth and fifth data reduced aunhary slgnals S0 as to obtain a transmission
signal suitable for transmission via a transmission medium.

20 17. Method as claimed in claim 16, further comprising the step of writing the
transmission signal into a storage medium, such as a record carrier.
18. Apparatus for decoding a transmission signal received so as to obtain a plurality

of digital information signals, having
- input means for receiving the transmission signal,

25 - deformatting means for retrieving first and second data reduced composite signals and first,
second, third, fourth and fifth data reduced auxiliary signals from the transmission signal,
- first, second, third, fourth, fifth, sixth and seventh data expansion means for data
expanding the first and second composite signals and the first, second, third, fourth and fifth
auxiliary signal respectively 30 as to obtain first and second composite signals and first,

30 second, third, fourth and fifth auxilairy signals respectively, '
- dematrixing means for generating first, second, third, fourth, fifth, sixth and seventh digital
information signals from the first and the second digital composite signal and the first to fifth
auxiliary signals,
- first output means for supplying the first digital information signal,
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above descri bed 7-channe ' bl e of recognizing the conplete
dat astream and recover 'tf Em mHHﬂmﬂB?e seven PTHG SRAEETSHASABRENLS, LL,
S

LC, CC, RC, RRand RS. 5% ¢ L ' encoder appar aidps ASEY be used in
an arrangemenivgd®pessiori ng t he signal supplied bywe—%eéefeﬁmé S on
a storage nedium such as a record carri@d. Figure- 14 schematrcally ows

such a storage arrangenent in the formof a recordi ng arrangenent. The

bl ock denot eetond ontpat means fer supplyingrthe pasandidigisaldofopmativasgigmbve. The bl ock
denot ed by : qgﬁa hﬁ?ﬁ encoder is not

i ncor por at & n&m%ﬁ%ﬁil%u}'ngpﬁl géé";ﬂ{rr\‘ e@g nel encoder, the

si gnal app} fenith eutput meanpfor sipplying therfounte digital, infosmationestgnahl e a Reed- Sol onon
encoder, an ninterle e e rror correction to be
carried ouf *¥ m‘mﬁ@%ﬁgﬁha‘ggﬁlmoé%gﬂ%e, an 8-to-10
nodul at igon. gxit oltpineans forisapplying tiecsixth digitabinforation signae | i st of
references, is carried out, The sigpal thys.obtained js recorded in one
track or a"mmwwmgﬂ“ﬂﬁgb¢@éﬂ$m%ﬁm§uch as a
magnetic 13g0r opti Apparita &y claifiidllth elaim 18, (e WeforMatting himmarwnk%a?wch
as a magnetic or optical head 195  The storage nedi um may alternatively be
a sol i d st s eetieved selection eantrolggnal from G tragsmission #gnaly tbe damatriving eans r om

the stor agwwﬂk %pWM'MiWEﬁt,MI fHiS folpthS RRNSsiAR AR seradent
for reproducing the transnmi'ssion signal fromthe above record carrier, A

channel 1¢ie digitahigformation, sigrals from dhe, fiEst and the seqoag digitabeomposits sigRal #ad e fisshi ch .
aconver o Sk A MRl A BORE, (4he AertBE CoHdlUgdl T | 20 Fon and a
de-interl e20i ng. ThApparstus s ¢laimed iny!aimelSdI&GdGmminltanwb&gwided_ﬁﬂgur e
or ocess! ng TR Y fecdit Sepiing i, 1S e BpbunB8 il S AR B Aty 8"
acti vi ti es first anth sedohd cempdsitd sighidld andhthe fitft, secopdaid thirt] auxiliatyhsigmils andge nent
of 110Uk2 28 L 10 S0 TG0 R e LEPLVESR ibodriarD® 12536 bl Rike Qo ' willEY
combination signals, the second dematrixing unit being adapted to receive the fourth and fifth
auxiliary signals and the first, second and third combination signals and to convert those
signals into the second, third, fourth, fifth and sixth information signals.
21. Apparatus as claimed in claim 20, the demultiplexer means further being
20 adapted to retrieve first and second selection control signals from the transmission signal, the
first dematrixing unit being adapted to convert ihe first and second composite signais and the
first, second and third auxiliary signals into the first and seventh information signals (LS,RS)
" and first, second and third combination signals, in response to the first selection control
signal, the second dematnxmg unit being adapted to convert the fourth and fifth auxiliary
25 signals and the first, second and third combinan:on sighals into the second, third, fourth, fifth
and sixth information signals, in response to the second selection control signal. .
2. Apparatus as claimed in claim 21, for receiving a transmission signa! including
first blocks of information comprising data corresponding to the data reduced first and
second digital composite signal, second blocks of information comprising data corresponding
30 the data reduced first, second and third auxiliary signals and third blocks of information
comprising data corresponding to the data reduced fourth and fifth auxiliary signals, second
signal blocks further comprising the first selection control signal and third signal blocks
comprising the second selection control signal, the demultiplexer means further being adapted
to retrieve a first selection control signal from a second signal block and a second selection
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t he user. éyé%g% knows that t he 7-channel |l to the
encoder app as a nono surround @2ponent, he can swPCEMBY7804@ncoder
apparatus into a nono-surround transm ssion node. In this nono-surround

t ransni s goftfol Al ﬁbﬁammallﬂmrat us connects the inputs 1 and 7

toget her. Further, during s c. oder rat us sel ects only two
auxi | i ar ¥3si gnal s APP#FRuS %F %FJ&?S‘”ET '&1&“5‘?%% i?f the si gnal s
LS, Sler d?’,sﬁgﬂ ﬂél%&[uﬂﬁg first Blbclscbfeifformativa § dafaQidrespon ﬁwdaegroup
of WD9// 29554 PCT/ | B9 /00049 Si gnal s L LC, CC

RC and Rmmdmdtfmt mﬂm@dmﬁkmmm% ﬂ&‘s*ﬂ%qk‘ of dnfl 0E‘l‘?é‘!’“one

auxi | iar red\fed | tse'ﬁ@ﬂ fla
i ndi ca ﬁ’gﬁpﬁgg#m&o su roun gsﬁ‘tgt%% on | sﬁé%nerat an tar lﬁlﬂ?‘%ﬂhﬁ in '?he_
transm smmumgmehmnmnmmangmmmmwmﬂmmmwm and

Zgggljcei Z% LIS 5 fﬁghﬁﬁgﬁ@%ﬂéﬁwﬁiﬁ%% c?ﬂgﬁert or “{m Wecf aThe

rono- sur rinfonglationt soniprised imythertidick sigriahblockse si gnal s LS and RS and to switch

t he encoder into the nono-s rro nd enco tical

det ect i orf4ef such Wtﬁs  41Y9R4 ‘?&Hggﬁﬁ‘b‘o@%m pf%édegtﬂ"pbund
signahg LySadiidmBihs¥of reabing e traklsmiseion Qijasl fifin apisage mediomyswhissahresordnt 0 a
no- surround_ encodi ng node, either upon a nmanual activation or upon

detecti orﬁﬂ'}“ﬂeans of an internal detector. During selection, the encoder
appar at us '

encoder appar at us. Supp a certain tinme interval a nono
surround signal is appl} @’H J! ﬂ[lil%tr appar s BeER - RS. The
encoder appar atus may b swi t chf whi C§h ! é% ct'dat ed by
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now sel ects only one auxiliary signal froma first group of three signals,
which are the signals S[err], S[err] and S[err] and selects two signals
fromthe second group of S|gnals LL, LC, CC, RC and RR Note that the

second sel ecyy gﬁuagaln as usual, but that now only one apiddodbobast® -
signal is. selecte n the first selection. Furt her., anot her ag 1 ndicating
t he no-surround situation is generate transnitted in the transm ssion
signal so as to indicate to the decod paratus that it should switch

itself to a no-surround decodlng node. Suppose now t hat the centre signal
CC is absent. The e q a no-centre signal

encodi ng node, eltrtqslgﬂgn a manual activation pdn 20 detection by
means of an interna}l det\gctor. During selection erfr] and v[err] both
bei ng non zero the gncoder apparatus now sel ects only one auxiliary signal

fromthe group of sfygnals LL, LC, RC and RR If ' = 0, the encoder
appar atus now sel ecys only one auxiliary signal he group of signals
LL and LC. If v[err} =0, the encoder apparatus now sg ect only one

auxiliary signal frpmthe group of gnals RR a JIf v[err] = v[err]
=0, the encoder 25 ppparatus now @ S one au CEr
group of signals LLjfand LC and one &®Xxiliary sidgnal f

signal fromthe
signals RR and RC. Pgain another flag signal isprang
1§]ﬂc

romthe group of
mtted in order to

switch the decoder ppparatus into a no-centre si decodi ng node. Wil st

the present inventipn has been described with réSpect] to preferred

enbodi nents thereof} it i,s to be understood thai hede are not limtative

exanpl es. Thus, 30 m@tﬂjus nodi fications may b apparent to those
sldlied in the art,|w ut departing frontthe e of g} ention, as
defined by the clal gy’ . *d scrlbed
usi ng w deband d|g|taI |nfornat|on S|gnals LS LL, LC CC RC, RR and RS.
It should however be noted that the S|gnals I LL, LC, CC, RC, RR and RS

descri bed and di sggigsed—abe 3 S yne and the sane subband
signal derived from sevea2 o= ———

I | g

|
=
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+
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WD 97/ 29554 23 PCT/ 1 B97/ 00049
w deband signals, e the neasures in accordance with the invention, as
descri bed above, é% P¥5¢d to the signals in each subband separately.

Ref erence is nade |n this respect to docunent (8). The invention thus lies
in a specific encoding of a 7-channel signal into a data r educed PCT/pey
transm ssion signal, such that a correspongbﬂg /- channel decoder is cap e
of 5 decoding the transm ssi on signal into ori ginal 7-channel signal
that a prior art MPEG 2 5-channel decoder is capable of decoding the
transm,ssion signal into a conpatible 5-Cf~nnel signal and a prior art
MPEG 1 stereo decoder is capabl e of decooijg tde transm ssi signal into a
conpatible stereo signal. It should further be noted that t i nvention is

not restricted to the use of NPEGL@
data conpression techni ques, such ni applied
Further, the invention lies in each5fnd k& eatureg p i nati on

of features as herein disclosed. WO
PCT/ 1 B97/ 00049 List of related docunment
5, May 1992, pp. 376-382, (lb) '
signals’ by WR Th. ten Kate et B),
1992, March 23-26, San Franci sco,

US Patent application ser. no. 08/8&7

01D .

$.1, Vol. 40, No.
educed audi o

of the | CASSP,
o |I-pp8. (2)

86,
SELECTOR |~
852 1]  coar|
-2 NING
s 7@4"2 8.2
C
86 .
SELECTOR | DATA ] g
S SRR 84.3 ? 86.3 Eé
s _ ) 6 |
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(3) Eur opean Patent Application no. 402,973 (PHN 13.241). (4)

Eur opean patent application no. 497,413A1 (PHN 13.581) (5) US pat ent
spec. no. 4,620,311 (PHN 11.117). 10 (6) Eur opean Pat ent
Application REgg 755 (PHQ 89.018A). (7a) Eur opean R 7100049
Applicatien no. 7,390 (PHN 13,328). (7b) Eur opean Paten

Application no. 457,391 (PHN 13. 329). 3 ' EP 678, 226- A1 and US ser.
no. 08/328,999 (PHN 14.615) (9) §C5I EC international standard IS
11172-3, Information technology - coding of 15 novi ng pi ctures

and associ at ed audi clﬁf gr digitalfstorage nefia up to about 1.5 Mit/s, Part
3: audio. (10) ‘nat i onal s_gn_g rd I'S 13818-3, Information
t echnol ogy - coding SOf novi ng pigtures and RSs ated audio, Part 3: audio.
WO 97/ 295544 | ——— 25
PCT/ 1 B97/ 00049 O ai 1. . Apparatus fjor encoding a plurality of
digital informati on%g-na-l—s-,——ha&” ng - first -r-n-pu-t-—n%@ for receiving a
first digital information signalfj - second [nput nmeans for receiving a
second digital infor i i , - third _n.pur._nezs@for receiving a
third digital information signal} 5 - fourth input nmeans for receiving a
fourth digital infor ' ' , CALCUL ‘_I:].D.LLL_[IEa@for receiving a
fifth digital information signal} - Y i hput neans~ or receiving a sixth
digital information &ianal )

LC & @

RC gt
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- seventh input nmeans for receiving a seventh digital information signal, -
matri xi ng means for generating a first and a second digital conposite
signal fromthe first 10 to seventh digital information signals, the
matri xi ng rre%ﬂzﬁg%ri sing: - first signal comnbination ma”?&ﬂhﬂﬁﬁmi ni ng
the second an I'Td digital information signal and being adapted to
generate a first conbination signal, - ond si gnal conbi nati on neans for
conbining the fifth and sixth digital 4 gxmation signal so as to obtain a

second conbi nation signal, 15 - third signal conbination neans for
conbining the third, fourth and fifth digital infornatioggsignals so as to
obtain a third conbl nation signal, - fourth signal conbi nati on neans for

conmbining th irst digita nf ornm B]?I gnal ,apd the and third
1

conbi nati on s¥jynal SWSKEDD'I'KRESHOIID r snthe osite] signall, fif si gnal
conbi nati on &3 31 CACCURATORNO the seventh drgrtal or mat ifon ?l@al and
the 20 second and thte—eerrretter? signal so as tojobfain the second

conposite sigpal, fhe—aps heg790 | i 00: irst gnd second data
conpr essi on ngans Jg SKED THRRSHOLD nag‘t' Wﬁ*r By's, cond co.uma:'@e
signal so as Yo obfa rCAtGUIA'[ORand seg¢ond data reduge gital jconpoSite

signals, - selectiign TTEal oT—Serecting one signgl [frpma fifrst group of
_five informatjeon sijgya vpurcwoveomumn ¥o Wa':ﬁtmaL s{ apxiliarly signal, said
first group ok.fiydgldnformation sigpa s¥alens §—$-ob fi'rstVenth

conbi nati on
0 obtain a

digital infromatidg gignals and said first, secon§ fnd{ third
signals, for seledfi ng another one of said first @reupjso as
second auxil i@y sijgifal and agal n aifo 9d.4 (mhr@c) ald first

obtain a thi rﬂ—a-ar ary signal, thé—sete ~PLr t her
to select one signgl Lram.a. QPPnanroup of f|ve [ n1 or frat i on
- —87.5
RC _.r mthr (RC) o o
-—97.6
R\ mthr (RR)} | | I
J l l l ¢ y_  swl 99

[
|

101_: ARTHUETC ——®
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signals so as to obtain a fourth auxiliary signal, said second group of
five signals conprising said second to sixth digital informanon signals and
to sel ect another one of said second group so as to obtain a fifth
auxiliary si grads third, fourth, fifth, sixth and seventh Eﬁh@

conpr essi on neans’?%r data conpressin the firs, .second, thir ?our?h and
fifth auxiliary signal respectively s y# o] obtain first, second, third,
fourth and fifth data reduced auxiliary signals respectlvely - fornattlng
means for conbining the first and second data reduced conposite signals and
the first, second, third, fopgfAh pnd fifth data reduced auxiliary signals
into a transm ssion signf 86k transnission via a transnission
medi um 2. Apparatus as clained in claim1l, further provided
wi‘'t h cal cul ati on neans fpr cal culating an anount of data reduction to be
achieved with at |east to of t he flrst to seventh data conpressi on neans
as a function of \WBigHro < Sred—s a¢ first group of five
signal s have been chiosen as the first tIpATAI g iary signals and which
of the two signals fftomthe second gr§ :0MPR‘T§ si gnal s have been chosen

as the fourth and fifth auxiklary gigpal’s; e galcdlatjon neans further
bei ng adapted to establish i the first
group of five signpalg _and Na : e ilve signals

that result in the"l t iR and to

generate a sel ectionpconth ol sidgnaly i cedet o, the sglection

nmeans bei ng adapt o recelveJthe sele gwncontro 'g;gnal angpto sel ect
e

three signals fro e Tirst grjoup of T [COMPR gnal s @ two signals fromthe

second group of five S|gnal§ Ty Te3pons€ 1Jo said se ion control signal
3. Appar atus as cl "“i cIa|§F% t he calcul ati on means bei ng
further adapted to calculatb dount data redfiction to be achieved
with the first to seventh dhtleyr dﬂctlon means depeEdent of pafa=edy of the
three signals fromthe frst—grourptof—tre—sigrats—teve—bes
| ! s
cc O — 865
4 | l
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5 | |
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chosen as the first to third auxiliary signals and which of the two signals
fromthe second group of five signals have been chosen as the fourth and
fifth auxiliary signals, the calculation neans further being adapted to
establish tho tions or three signals fromthe first ?&?I
signal s and t&g’;ﬁgﬁgl s fromthe second group of five si gnalg% esul t
in the | argest anount of data reductio@%? e achieved and to generate tne
sel ection control signal in response théreto. 4. Appar at us as
claimed in claim?2, the calculation neans being further adapted to
cal cul ate the anobunt of data reduction to be achieved with the third to
i h of the three signals from
en as the first to third

re fromthe second group of
ourt and fifth auxiliary signals,

t he WO 97/ 29554
PCT/ 1 B97/ 00049 27 tRg

| ar gest "anobunt of data refdu be| achi eved gnd Q_qenerate t he

sel ection control signal nereto. . 5 Appar at us as
claimed in claim?2 b f inatte! ' i ae] adapt ed
to conbi ne the sel&k into the, . al. 6.
Appartus as clained i pr ecedi ng c{gl 3 Q& Si gna
conbi nati on neans Lé dapteo iply a first Fﬁp gnaJ rgrei ved via
a first input with -

r .
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first multiplication value, to nmultiply a second input signal received via
a second input with a 10 second nultiplication value and to add the

mul tiplied versions of the first and second input signals 7.

Apparatus as wba4#9asy i n claim 6, the signal conbination neangraRsitodsd NI
first and-second nultiplier units, for l1iplying the first and the second
i nput signals with the first and secodﬂz*$tiplication val ue respectively,
wherein, if one of the first and second” 15 nultiplication val ues equal s
zerq, the corresponding nultiplier unit is dispensed with, and if one of
the first and second nmultiplication values e Q unity, the corresponding

multiplier unit is in the formof an ignterconnection. 8. - Appar at us
as clainmed in anyone of the clpdia®a 1l {0 erein the third signal

combi nation means is adgg ggﬁg i hird digital information
signal with a first 20 ltip ion v to mul §iply the fourth

digital information signalfwth secondfnul tiplicatifon value, to nultiply
the fifth digital information sggmpal wilBla third mulftiplication value and
to add the nultiplied versiaons of the third0 8burth dnd fifth digital

information signals %o ag.t§ obtain the third co 3|nt|gt signal. 9.

Appar atus as clainedlin ‘D T - DAPAT at
Lk ra COMPFTTEXP 'ﬁ’

first, 25 second o
signal with the firstJO 88

TT pecti vel y,
ir

wherein, if opne of tfe first—sgcordd and th ~ Jal ues equal s
zero, the coky | I ti er Uurgg? i sighppensed , "f one of
the first, sé iplication val ues eqdajgs unity, the
correspondi ng it i in the formof an interconnection. 30 10.

Apparatus as claiped i f~ he preceding clais, wherein the
apparatus is fureﬁ“r-ﬂ i déd i irst, second, thijrd, fourth and fifth
dat a expansi on neans coupl e gwltug third, fourth, fijfth, sixth and seventh
dat a conpressi on neanﬁo%ﬁsp% ] , for carrying
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out an expansion step so as to obtain replicas of the first, second, third,
fourth and fifth auxiliary signals respectively, one of the replicas of the

first, second and third auxiliary WO 97/ 29554 28
PCT/ 1 B97/ 000480 971284l s being supplied to the fourth signal QQﬁﬁhﬂﬁﬁ+@”
means instead of the first information signal, if-the said one auxilrary
signal is the first information signal%ﬂx of the replicas of the first,
second and third auxiliary signals bei pplied to the fourth signal

conbi nati on nmeans instead of the first conbination signal, if the said one
auxiliary signal i|gs=tke=+st 5 conbination signal, one of the replicas of

the first, second and thirdjauxiliary signals being supplied to the fourth
si gnal conbi nati on neqﬁf angl t e fifth conbination nmeans instead of the

t Ri rd conbi nati one si §@ edsaldauxnlaryzaﬂgnal is the third
conbi nati on sign | —ome .@- Lﬁj{:ﬂ —f#r st’,, second and third
auxiliary signals belnglsu-- idd tp t ftH sigpnal _{conbi nati on neans

i nstead of the second cémsiqaation .|gnal if [the ﬁﬁun one auxiliary 10
signal is the second conbinption s gnaB one of thEXPeplikas of the first,

second and third auxiliary pignal s| being supplied to thegifth signal

conbi nation nmeans i natead of the seventh informati on st gfak, A4, the said
one auxiliary signa heg seventh rnforgaiion signal, : t he replicas
of the fourth and fifth aux|liary signal s®¥eing suppliedJ0 the first
signal conbination neans inptead of the seg@gfqnd information signal, if the
said one auxiliary signal 1p 1is ST .4f.' oTTTEt O gnal, one of the
replicas of the fourth and fifth7auxiliary i gnals being supplied to the
first and third S|gn o hy N |on nmeans_instead of the third information

hird information signal,
iary signals being
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instead of the fourth information signal, if the said one auxiliary signal
is the fourth 20 information signal, one of the replicas of the fourth and
fifth auxiliary signals-being supplied to the second and third signal

conbi nati on npgRsndseet ead of the fifth information signal, i jod One
auxiliary-signal i1s the fifth information signal,-one of the réeplic ? of
the fourth and fifth auxiliary signal sabgi4g supplied to the second signal
conbi nati on neans instead of the sixt hg n Srmati on signal, if the said one
auxiliary signal is the sixth information signal. 25 11. Appar atus
as- claimed in anyone of the preceding clains, the formatti ng neans bei ng
adapted to generate a transm ssion signal, the transm ssion signal
including first blocks of information conprising data corresponding to the
dat a. reduced first and second digital conposite signal, second bl ocks of
information conprising data corresponding to the data reduced first, second
and third auxiliary signals and third bl ocks of information conprising 30
data corresponding to the data reduced fourth and fifth auxiliary signals.
12. Apparatus as clained in claim1l, the transm ssion signal
including a first selectifjon control signal and a second sel ection control
signal, the first sebectd ntrol signal indicating the selection of
first, second and thyjr qud ai¥ signals fromthe first group of five
signals fromwhich t | iary signals have been sel ected, the
second sel ection
PCT/ | B97/ 00049 cont rlol

selep ion of fourth and fifth

auxiliary signals f rlom 3 Mg t S@ : VQ gnal s fron] which the two
auxi liary signal , p g LA bei ng further
adapted to store th secpnd bl ock of

bl ock of information.
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30 - conbining the fifth and sixth digital information signal so as to
obtain a second conbi nation signal, - conbining the third, fourth and fifth
digital information signals so as to obtain a third conbination signal, -
combi ni ng t hQyéd b ,%gydl gital information signal and the first, W;d
conmbi nati on signa as to obtain the first conposite signa

conbi ning the seventh digital mforrmu i gnal and the second and third
conbi nation signal so as to obtain th Mnd conposite signal, the method
further the steps of: 5 = dafa coppressing the first _and sgcond conposite
signal so as to obtain f{rst—anag—second—data—reducee—dg+at—eohposi te
signals, - selecting one}gifgnal Troma Tyigy group of m- mat i on
signals so as to obtain gfffirst auxiliary jsignal, sa pup of five
i df ormati on signals conpli | nd seve c(}n 3 Dr mat i on
signals and said first, ¢ hnati o g =cting 10
anot her one of said firs iI\n a second aUXI I ry signal
and agai n anot her one of to obtailn a thiyd auxiliary

signal, selecting one si g jnforoption
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five mgnals%orrpnsni 3 ital imflormatijoh signals
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- conbining and formatting the first and second data reduced conposite
signals and the first, second, third, fourth and fifth data reduced
auxiliary signals so as to obtain a transm ssion signal suitable for
transm ssi on“ﬁﬁnﬁéransm ssion nedium 20 17. Mep&hikodboods ai med
in claim.16, fturther conprising the step of witing the transm ssion signal
into a storage nmedium such as a recizglig{rier. 18. Apparatus for decoding
a transm ssion signal received so as ain a plurality of digital
information signals conprising: input nmeans for receiving the transm ssion
si,gnal , deformatting nmeans for retrieving first and second data reduced
conposite signals and first, second, third, fourth and fifth data reduced
auxiliary signals fromthe transm ssion signal, first, second, third,
féurth, fifth, sixth and seventh data expansi on neans for data expanding

- the first and second data reduced conposite signals and the first, second,
third, fourth and fifth data reduced auxiliary signal respectively so as to
obtain first and second conposite signals and first, second, third, fourth

and fifth auxilairy sign ans for generating
first, second, third, fou , T111n, SIXth and seventh igital information
signals fronlthe first and} t he second ¢hgd t al conposi'tie] si gnal and the
first to fifth auxiliary gjgnals; the mat ri xi ng means} i ncluding firs:
demat ri xi ng means adaptedf fo recei first and second conposite signals
~and a plurality of auxilijpry si erting thpse signals into a
plurality of conbination k) gnal ty of Mdygital information
signal s. and including segpnd ¢gematri xi ng nearls adaptefd] to receive the
plurality of conbination f : luralitly] of auxiliary
signals, forgconverting th to the\remainipg 7-M digita
informationggnals. wher p and\M > 0
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first output neans for supplying first digital
second out put neans for supplying the second digital
third out put nmeans for supplying the third digital
for supplying the fourth digital
fifth output nmeans for supplying the fifth digital

si xth output means for supplying the tz
supplying th #’

fourth outp

sevent h out put neans for
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i ppl yi ng the fIBEELgCE i HEET tion si gnal -t[

first ou
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uppl yi ng .t he & La. T |f rmatizon. si gnal i
maans T 6r supplying the tHird di gl taI nf tion s\l,ggalcuj

fourth output neans for supplying thesflodrt A 4dd |t‘9§3 rmati on signal;
fifth output neans for supplying in theg flifth d| gi tal nformatlon 5|gnal

si xtdignals poitas M@ ab&id QrfoskPRLViiRS, §B8alS

I § @l i ol
seventg out EUt means for supplyi‘ng “t he ev;an'r”% ﬁu?loa. Tif ornan?‘. o%gg:gnm

t he a¢ SF5HR ttprﬁgwﬁasisalﬂmomuorban@sadapm selettoanogitaricae of aaidedeentd goup
cont £ transm ssion signal, the dematrixi ng nmeans further
bei né&g‘(i:lgdptgg%‘r} 0 fgfaqn%‘f"glr%wtsrﬂéa'l rst, second, third, fourth, fifth, sixth
and se.‘mah.t foudthgifitel, sixt andedventh &ﬁ%h%rvsg“éﬂ‘ sl bf aaaeeaeh dhginsarond

di gltal rrpn83|te S|gnal and the first“to fifth auxiliary S|gnal’ , in

r espdf Ny fééﬁ‘l@ﬁdcﬁi‘n‘t Rotiistygnigial regeciypinsansiso abai Aiscescomd,cl ai m

f & bel n q_dgipt ed t.o receive the first and
secoh%lﬁ%o%?&% Sl gna s and'%n%1 CASTESRRF XA t hi rd auxiliary signals

and t-oformaningtmédmgser sbabafisy {het "Q:st hﬁd §4"b§& c%ﬂdre'iﬁé’ﬁnédh‘bd%f ©ITREis QR fhonal s
and flrst second and third conbination si gnal's, the second dematr|X| ng
meansiiiibi RO Apird d qusth ancefita étaﬁe'%@ndt mmwfszsna&s Wt R ITapyissioy signal and

the fifShle SR tAL I R signals and to convert those
S|gna%s |r?to ?ﬁ@ sgstcg%ﬂd hthlrgn‘? ourt U fth and sixth information

signabs. 21. AppRypabatfs @clﬁiﬂmcblmﬁx P' ﬁiriﬁblzgmv‘id%ﬁ \ﬁﬁf’@él&hlﬁﬂl&gnﬁ%“@
further. being adatedto retrieve ontro

first and Second sel ection c
si gnalalcrlagpg ap énloﬂah%frﬁaéasﬁeéﬁc@“gtﬁehe achigged with at leavtdvpiof thefivbiarsevenshng

adapt t&d Qﬂg&p t t st ,
Secon g OREKEN nil a £ Nuchioh of AR of PSR sferdlig e st atfu) bf

rmati on
five signals have been chosen as the firs: to third auxiliary signals and which of the two

signals from the second group of five signals have been chosen as the fourth and fifth
auxiliary signals, the calculation means further being adapted to establish those selections of
three signals from the first group of five signals and two signals from the second group of
five signals that result in the largest amount of data reduction to be achieved and to generate
selection control signal in response thereto, the selection means being adapted to recsive
the selecdon control signal and to select three signals from the first group of five signals and

two signals from the second group of five signals in response to said selection control signal.

3. Apparatus as claimed in claim 2, the calcﬁlation means being further adapted to

calculate the amount of data reduction to be achieved with the first to seventh data reduction
.means dependent of which of the three signals from the first group of five signals have been

chosen as the first to third auxiliary signals and which of the two signals from the second

group of five signals have been chosen as the fourth and fifth a-'uhary signais, the

calculadon means further being adapted to estabiish those selections of three signals from the

first group of five signals and two siznals from the sec cond group of five signals that result in
the largest amount of data reducticr. to te achieved and to generate the selection control
signal in response thereto.

4. Apparatus as claimed in claim 2 2, the calculaticr means being further adapted to

calculata the amount of data reductden to be achieved with the third to seventh daa reduction
ta c .

means dependent of which of the three signals from the first group of five signals have been

chosen as the first to third auxiliary signals and which of the two signals from the second

group of five signals have been chosen as the fourth and Sih auxiliary signals, the

.t eI



si gpal $ anﬂ“u ﬂﬂ ﬂ“m d third conbi
first sel ect® s shdhal , - 32" t ki

A O s et S —n A rmaponse Tt Qi dehe
, @L&@f‘@@&ﬁﬁﬁ g neans “bei ng
adapted to convert the fourth and fifth

Jquxi | iary signal nd the first,

Seco”"a@%bﬁ%ﬁﬁﬂ‘x&‘?ﬁ%ﬂﬁ%hﬁ Skggal s intq tiheqaegpmghogt hirg, fourth, fifth
0 n

and sixth information signals, I n responge|to the secondjsgl ection control

si gnal .- @biripgahasaventisdigital informatian signpl [ ombinatipn
adapt ed.frgi] receiving a tran@gi ssion si.g i ncl g first blqocks of
i nf or meX&Bh 52 67 % PREHY UiF a5 FPRePY T AT | TR fing the sifes

second gfi gital conposite signal, second blocks of information containing
data corresponding to the data reduced first. second and third auxiliary
si gn&l s- datal comprassibg abk firstfanidrsecomh tompositersignalisn gs da tobtain firstspuinsticond data
the data re uﬁg‘;ed fourth.and fjfth auxiliary signals, the second signal

bl ocks FAPERTEEROWRASHE SIERAISt i r st sel ection control signal and third

si gnal bedtmg ot siarial Febrk AHRESAID SEHieC infoRnATUA! sighals s8Rsho obfdfh a first
demul ti pl exer “means further being adapted to retrieve a first selection
cont r ol auxiliaryl signabnsaid Siewgreup of fve infosmation gignalscommrising said ifisst andnseventh

signal fr L [l . ' : : { f i transmn ssi on
si gnal P@gjl @éﬁ%{ag:ﬁ%%ﬂ o%'fga%gzg‘%ﬁ’ur al | ?%/n%o i%hbgﬁ?ﬁl&g’f %gﬁ‘?’i PBnal s,
CONMOi S angther orieport said fing growp se@sity iobgun Asetominauxiliay eigral @nalagain another

deformatti n? means for retrieving first, and. second data .reduced conposite
si gnal sone of said first group so as to obtain a third auxiliary signal, selecting one signal from a -

second group of five information signals so as to obtain a fourth auxiliary signal, said second
group of five signals comprising said second to sixth digital information signals and selecting
another one of said second group so as to obtain a fifth auxiliary signal,

15 - data compressing the first, second, third, fourth and fifth auxiliary signal respectively 50 as
to obtain first, second, third, fourth and fifth data reduced auxilairy signals respectively,
- combining and formatting the first and second data reduced composite signals and the first,
-second, third, fourth and fifth data reduced auxiliary signals so as to obtain a transmission
signal suitable for transmission via a transmission medium.

20 17. Method as claimed in claim 16, further comprising the step of writing the
transmission signal into a storage medium, such as a record carrier.

18. Apparatus for decoding a transmission signal received so as to obtain a plurality of
digital information signals, comprising:

input means for receiving the transmission signal,

deformatting means for retrieving first and second data reduced composite signals
and first, second, third, fourth and fifth data reduced auxiliary signals from the transmission
signal,

first, second. third, fourth, fifth. sixth and seventh data expansion means for data
expanding the first and second data reduced composite signals and the first, second, third,
fourth and fifth data reduced auxiliary signal respectively so as to obtain first and second
composite signals and first, second. third. fourth and fifth auxilairy signals respecrtively,

dematrixing means for generating first, second, third, fourth, fifth, sixth and seventh
digital information signals from the firs: and the second digital composite signal and the first
1o receive the first and second composite signals and a plurality of auxiliary signals, for
converting those signals intc a pluralizy of combination signals and a plurality of M digital
information signals. and including second dematrixing means acapted to receive the
plurality of combination signals and a second plurality of auxiliary signals, for converting
those signais into the remaining 7-M digital information signals. where M is an integer and
M>¢. '

first outpu: means for supplving the first digital information signal,

L B
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and first, Ourth and fifth data redu auxi lj-ary.si gnal. S ..
from the llllﬂﬂﬂullllllllll’ull st s Cm@m SHBBT|ch. 17 th: - sixth
and sevent h *data exptnsi ort means for dpte SHeH ..u fle Ifi rst and second
data reduced conposite signals and thelf}rst, t ird, fourth and

fifth data reduced auxiliary signal re>p=ct14/§E obtain first and
second CcoNPREbiCoSipUNHeinsH shbiSing BE ‘n &y fifth

auxilairy s t . chera |ng first,
second, %/hl[trg Hf%ﬁ&i%?tt?é’ ﬁbivxfl?% tion H15 rmation si gnal S
fromt he fi J:

é Eﬁi‘!’a gesj fal g ‘é‘l’o"aﬂanﬁhe first to
fifth auxil iR uBY ﬁ?fl“g SFEPIV gualrigrorm3ppn yigRglt he first digital
i nf or mat i on“l gmmu fB‘“éE’érf@lf mb\uw Hieavixthrdigicdd ipioryatien sigaalsecond di gi t al

i nformati orﬁeﬁ@hzﬂmpmhﬂmsm?pwplmﬁt segentB dggitay imfgrinréort $igmad. di gi t al

i nformation signal; fourth output nmeans for supplying the fourth di gital

i nf or nps, I@paﬁdt@sﬂﬁjr, detoding aQpdrdiissiBPdIgnd] RbceteaXoYAsg dbitfin fal gladliel &f t al

| nforrmglltgqn@ng,aﬁbn snXisNeSbRMhemeans for supplying the sixth drgital
i
i
i

nf or mat i omn ‘lnglg 0s r%P%ZJE ‘ﬁ”ﬁ&ﬁ’t‘r ;H}&)A@Bﬁﬂppl ying the siexth digital
s

nf or nat i On Hntc,

upp i.ng the seventh digital
nf or mat,i ig PE: draiqyans ’d‘?sf ﬁ%q SE8P% dé &“Pg’ﬂoé’é‘éﬁ‘\g@a’é
trans Fﬁﬂgﬁah ‘? thircycfoper Rgd fiiEneasa reduced awxifiagy %maflfgfrarrf the sransmissionof
i nf or r8i§18n cont ai ni ng data corresponding to the data reduced first and
second di gifitst. seoorpbshird, Sughaliftha sixdcantisdyembidact expatisionandaas feroddtai ni ng
dat a cxxpamdipprtei figyt and sévondahe feddesdadniposié sighsis @nd danfrst hieegndUxirdi ar y
si gnal fpurthadd Afthhddesl réduesk a@ixhhﬁf QERrPBCORIY 3 B RIoK A GPERESROREI NT L O
the dalomposfis! Sigfalk Ana tefs@ 3k dn! r@‘f ik Qﬁd’ 1ﬁhgﬁl§h§1’r %i@ﬁalts Hhd QCt?\'/tqgal bl OCk
_ f[:gnt g' ning cfe?%ﬁth‘éﬁﬁtdﬁdng 'fo Qéner ,{%t Yrsggon ‘E‘m&iﬁ tounqé FﬁH sm AT seventh
' cﬁglgaq information signals from the first and the second digital composite signal and the first
to fifth auxiliary signals;
first output means for supplying the first digital information signal:
second output means for supplying the second digital information signal;
third output means for supplvim7 the third diOital inforrnation sional

fifth output means for supplylng the fifth dlg__tg_l_ ;pfqmagog__s_lgnal

sixth output means for supplying the sixth digital information signal;

seventh output means for supplying the seventh digital information signal;

the deformatting means further being adapted to retrieve a selection control signal
from the transmission signal, the dematrixing means further being adapted to generate the
first, second, third, fourth, fifth, sixth and seventh digital information signals from the first
and the second digital composite signal and the first to fifth auxiliary signals, in response to

the selection control signal.

20. Apparatus as claimed in claim 18,

the first dematrixing means bemg adapted to receive the first and second composite
signals and the first, second and third auxiliary signals and to convert those signals into the -
first and seventh information signals and first, second and third combination signals,

the second dematrixing means being adapted to receive the fourth and fifth auxiliary
signals and the first, second and third combination signals and to convert those signals into

the second, third, fourth, fifth and sixth information signals.

21. Apparatus as claimed in claim 20,

the dematrixing means further being adapted to retrieve first and second selection
control signals from the transmission signal,

the first dematrixing means being adapted to convert the first and second composite
signals and the first, second and third auxiliary signalsinto the first and seventh information

signals_and first, second and third combination signals, in response to the first selection
control signal,
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I d in anyone of the claims 18 fo 23, further
prow ded u“l“ﬁﬂnmmmmg ?B?Ere:adlsa_]\éEbfAeEMEﬂT Sl%@q signal froma

storage medi ufm 'such &s & record carfi
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the second dematrixing means being adppted b4@BRrigehe foyrth and fifth auxiliary
signals and the first, second and third combinatiod signals into the secbnd, third, fourth,
fifth and sixth information signals. in response [to the second selection co&urol signal.

22. Apparatus as claimed in claim 21,

the apparatus being adapted for receiving a transmission signal including first blocks
of information containing data corresponding o the data reduced first and second digital
composite signal, second blocks of information containing data corresponding to the data
reduced first, second and third auxiliary signals and third blocks of information containing
data corresponding to the data reduced fourth and fifth auxiliary signals,

the second signal blocks further containing the first selection control signal and third
signal blocks containing the second selection control signal,

the demultiplexer means further being adapted to retrieve a first selection control
signal from a second signal block and a second selection control signal from a third signal
block.

d_xgltal _mtorma_non s.xgnals._ c_p_mprxsmg._

-input means for receiving the transmission signal;

deformatting means for retrieving first and second data reduced composite signals
and first, second, third, fourth and fifth data reduced auxiliary signals from the transmission
signal; '

first, second, third, fourth, fifth, sixth and seventh data expansion means for dara
expanding the first and second data reduced composite signals and the first, second, third,
fourth and fifth data reduced auxiliary sxgnal respectively so as to obtain first and second
composite signals and first, second, third, fourth and fifth auxilairy signals respectively;

dematrixing means for generating first, second, third, fourth, fifth, sixth and seventh
digital information signals from the first and the second digital composite signal and the first
to fifth auxiliary signals; _

first output means for supplying the first digital information signal;

second output means for supplying the second digital information signal;

- third output means for supplying the third digital information signal;

fourth output means for supplying the fourth digital information signal;

fifth output means for supplying the ﬁft_h digital information signal;

sixth output means for supplying the sixth digital information signal;

seyenth output means for supplying the seventh digital information signal;

the apparatus further being adapted to receive a transmission signal including
frames, a frame including a first block of information containing data corresponding to the
data reduced first and second digital composite signal, a second block of information
containing data corresponding to the data reduced first, second and third auxiliary signals,
and a third block of information containing data corresponding to the data reduced fourth
and fifth auxiliary signals, the third signal block containing an identifier for identifying the
information contained in the third signal block.

24. Apparatus as claimed in anyone of the claims 18 to 23, further provided with
reading means for reading the transmission signal from a storage medium, such as a record

carrier.



