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The invention relates to a transmitter for transmitting at least a first and a 

second main signal component, in which a combined use of matrixing and bit rate reduction 

is carried out. The invention further relates to a receiver for receiving the signals transmitted 

s by the transmitter, to compensation means that can be used in a transmitter. and. to a record 

carrier. 

BACKGROUND OF THE INVENTION 

Matrixing can be carried· out when transmitting a first main signal 

lO component (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 signal component Le is obtained which equals L + a.C and a 

second signal Re is obtained which equals R + a. C, and where the signals Le,, Re and C are 

transmitted. Upon reception by a standard receiver not being provided with a corresponding 

15 dematrixing circuit, the signal components Le and Re. are used for supplying via two stereo 

loudspeakers 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 

20 audio signals' by W.R.Th. the Kate et al, in Proc. of the ICASSP, 1992, March 23-26, San 

Francisco, Vol.2, pp. ll-205 to ll-208, documents (la) and.Ob) in the list of references. 

Compression means for bit rate reducing a signal has been described in 

published European patent applications 457,390Al (PHN 13.328) and 4S7,391Al (PHN 

13.329), the documents (7a)_ and (7b) respeetively in the list of references. Bit rate reducing 

2S the above signals L, R and C by means of the above compression means results in these 

signals being contaminated with quantization noise. The aim of"the above compression m~s 

is to keep the quantization noise below the threshold of hearing. After transmission and 

receiving the quantized signals, the quantized signals are dequantized in the receiver, so as to· 

obtain a replica of the signals·L, Rand C. The original signal components can be retrieved 

_;· 



\ 
.I 

This Sheet Has ~cen Replaced 

I lllllll llHll llil 1111111 PCl'/IB94J00320 

2 

deinatrixing the dequantized signals Le, Re: and C. It has appeared that the received stereo 

~y al is sometimes affected by quantization noise which has become audible. The above 
sign ·. 
mentioned ICASSP publication has found a solution to this problem in that a prequantization 

and a corresponding dequantization is carried out on one one of the signal components. The 

5 
uinsrnitters descri~ in the said publication however still suffer from a deterioration in the 

uansmission characteristics. 

OBJECT OF THE INVENTION 

The invention has for its object to provide a transmitter including 

rnattixing means and compression means which is capable of encoding a first and a second 
.0 

main signal component, and eventually at least one auxiliary signal component, in such a 

way that upon· decoding in a receiver, the deterioration described above can be overcome. ( 

The transmitter for transmitting at least a first and a second main signal 

component, therefore comprises 

15 • at least a first and a second input terminal for receiving the first and second main signal· 

component, 

• at least a first and a second signal conversion means, each having in input coupled to a 

corresponding one of the input terminals and an output, the conversion means being adapted 

to convert an input signal applied to its input into M subsignals and to apply the M 

20 subsignals to its output, 

• multiplexer means havin& at least a first and a second input coupled to the outputs of the at 

·least· two signal conversion means, at least a first and a second output and a conttol signal 

input, 

• first compression means having an input coupled to the at least second output of the 

25 multiplexei- means, the first compression means being adapted to carry out a data reduction 

step on the sipal applied to its input in response to a first masking control signal and to 

supply a data compressed sipal to an output, 

• masking control signal generato"r means for generating the first masking control signal for 

the first compression means, the· first ,_masking control signal· havina a relationship with a 
..... ;.. . . . ~ . . 

30 masking threshold of the signal appl~~' to the input of the first Compression means, 

• first ~pansion means having an input and an output, the input being coupled to the first 

compression means~ the expansion means being adapted to carry out a data expansion on the 

signal applied to its input so as to obtain a replica of the signal applied to the input of the 

first compression means and to supply the replica to its output, 

' . _,. 
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• mauixini means having at least a first and a second input, the first input being caupled to 

the first output of the multiplexer means and the second input being coupled to the output of 

the first expansion means, the matrixing means funher having an output for supplying an 

ouwut signal, the matrixing m~s being adapted to combine the signal applied to its first 

; input and at least the signal applied to its second input so as to obtain the output signal, 

• second compression means having an input coupled to the output of the matrixing means 

and an output, the second compression means being adapted to carry out a data reduction 

step on the signal applied to its input in response to a second masking control signal and to 

supply a data reduced output signal to its output, the masking control signal. generator means 

being adapted to generate the second masking control signal for the second compression 

means, the second masking control signal having a relationship with a masking threshold of 

the signal applied to the first input of the matrixing means. 

- instruction signal generator means for generating at least first and second instruction 

signals, the first instruction signal being generated for enabling an expansion in a receiver on 

the data reduced output signal of the first compression means so as to obtain a replica of the 

signal applied· to the input of the first compression means, the second instruction signal being 

generated for enabling an expansion in the receiver on the data reduced output signal of the 

second compression means so as to obtain a replica of the output signal of the matrixing 

means, 

) ~ control signal gen~tor means for generating the control signal for the multiplexer means, 

• signal combination means for combining the output signais of the at least first and the 

second compression means as well as the first and second instruction signal and the control 

signal so as to enable the transmission of those output signals. 

The transmitter for transmitting a first and a second main signal 

component and at least one auxiliary signal component therefore comprises 

• at least three input terminals for· receiving the at least three signal components, 

• at least three signal conversion means, each having an input coupled to a corresponding one 

of the input terminals and an output, the conversion means being adapted to convert an input 

signal applied to its input into M subsignals and to apply the M subsignals to its output, 

0 • multiplexer means having at least a first, a second and a third input coupled to the outputs 

of the at least three signal conversion means, at least a first, a second and a third output and 

a control signal input, 

• first compression means having an input coupled to the at least third output of the 

multiplexer means, the first compression means b_eing adapted to carry out a data reduction 

j 
I 
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the sianal applied to its input in response to a first masking control signal and to 
s=Pon . al -

l a first data compressed SJgn to an output, 
supPY · ~ · h fi lei 1 · ti . control signal generator means 1or generating t e 1rst mas ng contro SJgnal or 
• maskifll 

ti t compression means, the first masking control signal having a relationship with a 
the rs 

S maskinl -threshold of the signal that is applied to the input of the first compression means, 

expansion means having an input and an output, the input being coupled to the first 
• first 

-Ol!cion means, the expansion means being adapted to carry out an expansion on the 
cornP1

-

signal applied to its input so as to obtain a replica of the signal applied to _the input of the 

first compression means and to supply the replica to its output, 

10 
• rnauixing rneans having at least a first, a second and a third input, the first and second 

input being coupled to the first and second output respectively of the multiplexer means, and 

the third input being coupled to the output of the expansion means, the matrixing means ( 

having a first and a second output for supplying a first and a second output signal, the 

matrixing means being adapted to combine the signals applied its inputs so as to obtain a first 

lS output signal which has a relationship to a combination of the first main signal component 

and the at least one auxiliary signal component, and the second output signal which has a 

relationship with a combination of the secon~ main signal component and the at least one 

auxiliary signal component, 

• second and third compression means, each having an input coupled to the first and second 

20 output respectively of the matrixing means, and an output, the compression means being 

adapted to carry out a data reduction step on the signals applied to its inputs in response ·to 

second and third masking control signals and to supply data compressed first and second 

~ output sipals to their outputs, the masking control sianal aenerator means being adapted to 

generate the -=ond mas'ldn1 control signal for the second compression means, and being 

:S adapted to generate the third masking control signal for the third compression means, the 

second maskin1 control signal having a relationship with a masking threshold of the signal 

that is applied to the first input of the matrixing means. the third masking control signal 

havin1 a reiationship with a masking threshold of the signal applied to the second input of 

the matrixin1 means, 
30 • instruction signal generator means for generatins at least first, second and third instruction 

si&nals, the first instruction signal being generated for enablin1 an expansion in a receiver on 

the data reduced output signal of the first compression means so as to obtain a replica of the 

si&nal 1PPlied to the input of the first compression means, the second instr\Jction si&nal being 

&eneratect for enabling an expansion in the receiver on the data reduced output signal of the 



5 

PCT/IB94/00320 

s 

d cornpression means so' is to obtain a replica of the first output signal of the matrixing SC"'n 
S 

the third instruction signal being generated for enabling an expansion in the receiver rnean • 
011 

the data reduced output signal of the third co111pression means so as to obtain a replica of 
the second output signal of the matrixing means, 

• contr0l signal generator means for generating the control signal for the multiplexer means, 
• signal combination means for combining the output signals of the first, second and third 
compression means as well as the first, second and third instruction signals and the control 
signal so as to enable the transmission of those output signals. 

The invention is based on the following recognition. The transmitter in 
accordance with the invention applies multiplexing on the at least two input signals prior to 
mattixing and bitrate reduction. 

In the case that two signals (L and R) are transmitted, this results in either 
the L·signal component applied to the first input of the matrixing means and the R-signal 
component applied to the second input· of the matrixing means or the L-signal component 
applied to the second input of the matrixing means and the R·signal component applied to the . 
first input of the matrixing means. 

In the case that only three signals (L,R and C) are transmitted, this results 
in 

(a) either the L- and R-signal component applied to the first and second input of the 
1 matrixing means, so that the C-signal component is applied to the third input of the matrixing 

means after prequanmation and corresponding dequantization, 
(b) or the L- and, C-signal component applied to the first and second input of the matrixing 
means, so that the R·sipal component is applied to the third input of the matrixing means 
after prequantization and corresponding dequantization, 

(c) or the C- and R·signal component applied to the first and second input of the matrixing 
means, so that the L-signal component is applied to the third input of the matrixing means 
after prequantization and corresponding dequantization. 

It is determined, for time equivalent signal portions of the at least three 

signal components, which combination of two signals from the at least three input signals 
I supplied to the transmitter, when applied to the first and second input of the matrixing 

means, results in the maximum data reduction obtainable. 

As a result, a switching over between signals applied to a certain input of 
the matrixing means as well as the bitrate reducin& means can occur in the multiplexing 
means, for each subsequent signal block of time equivalent signal portions of the at least 
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. signal components applied to the transmitter. This switching over, however, leads to 

~ ~iftg uansients in the signals obtained after reconstruction in the receiver, and thus to a 
5W11Cu~·· 

·oration of those signals. 
detetl 

It has been found that the fact that switching over between the signals .. 
' to0k place in the wideband domain of said signals was the major cause of this deterioration. 

In accordance with the invention, switching now takes place in the subsignal domain, that is: 

after the signals have been converted into the subsignals (either transform coded signals or 

subband coded. signals). 

If the transmitter is capable of exchanging the subsignal components of 

0 
the input signals before further encoding, the corresponding receiver should be capable of 

rearranging the subsignals in their original order after decoding and prior to reconverting to 

wideband signals. such receiver is the· subject of the claims directed to such receiver. 

In the situation where the transmitter is in the form of an arrangement for 

recording the signals on a record carrier, a record carrier thus obtained is characterized in 

.5 that the record carrier comprises the output signal of the signal combination means recorded 

in the track, the said output signal comprising the at least first, second and third control 

signal. 

. BRIEF DESCRIPTION OF THE DRAWINOS 

The invention_ will be further ·described with reference to the following 

figure description, in which 

fipre la shows an embodiment of the transmitter as described in figure 

4a of a previous patent application, 

figme lb shows an embodiment of a corresponding receiver, described in 

25 figure 4b of the previous application, 

figure 2 show sianal waveforms as a function of time of the sip&ls L, R 

and c, 
figure 3a shows the signal waveform as a function of .time, as applied to 

one of the inputs of the matrixing means, 

figure 3b shows the signal waveform as a function of time, u applied to 

one of the compression means, 

fiaure 4a shows the signal waveform of figure 3a after reception and 

expansion, 

figure 4b shows the signal waveform of figure 3b after reception and 

( 

1· 
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d-.1\Sl ·an, .... ..-- figure 5 shows the waveforms as a function of time of replicas of the 

d C obtained after reception, expansion and reconstruction, 
.... 21.S L att · 
~- figure 6 shows a first embodiment of the transmitter, 

figure 7 shows a first embodiment of the receiver, 

figure 8 shows a second embodiment of the transmitter, 

figure 9 shows a second embodiment of the receiver, 

figure 10 shows the transmitter in the form of a recording arrangement for 

rcOJfdinl the signals on a record carrier, . . 

figure 11 shows an embodiment of a compensation circuit that can be used 

Lii ille uansmitterS described, 
figure 12 shows the compensation circuit used in a different way in the 

:nnsrnittet' 
figure 13 shows an embodiment of the transmitter for transmitting a first 

15 and second main signal component, 

• 

2S 

figure 14 shows an embodiment of the receiver for receiving the first and 

second main signal component transmitted by the transmitter of figure 13, 

figure 14a shows a detailed embodiment of the dematrixing and switching 

means of figure 14, 

figure 15 an explanation of multiplexing on subsignal level for a 2-channel 

.,-cnion, and 

figure 16 an explanation of multiplexin1 on subsignal level for a 3-channel 

version. 

DmCRIPTION OF THE EMBODIMENTS 

Figure la shows an embodiment of a transmitter which is also described 

with reference to figure 4a in the earlier tiled US Patent application ser. no. 32,915 (PHQ 

~),which is document (2) in the list of references. Figure lb shows the corresponding 

receiver, which is also deseribed with reference to figure 4b in the said earlier tded US 

:1a Pllent application. The transmitter of figure la is meant to transmit a first and a second main 

Si&na& component, such as the left and ·right hand sianal component Land R of a stereo audio 

si&na&,·and an auxiliary signal, as an example c. which is a central audio signal, via a 

'1ansmission medium TRMM. A digitized version of the left signal component L is applied 
~ . . . 

' first input terminal 1 and a digitized version of the right signal component is applied to a 
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•. . nd inPut tennina1 90 and the central signal C is applied to the terminal 2. The terminals 
-="d 90 are coupled to a-terminals of switches 70 and 110, incorporated in switching means 
l an 
111

. The terminal 2 is coupled to the b-terminal of the switch 71' in the switching means 

111. further, the terminal 1 is coupled to the c-terminal of the switch 71 ', the terminal 90 is 

5 
coupled to the a-terminal of the switch 71' and the terminal 2 is coupled to the c-tenninals of 

the switches 70 and 110. 

The b-terminal of the switch 70 is coupled to a first input 11 of matrixing 

means 13. The b-terminal of the. switch 110 is couplec;l to the (third) input 91 of the 

· rnatrixing means 13, and the d-terminal of the switch 71' is coupled to an input 4 of first 

IO compression means 3 denoted by CM 1. 

In the first compression means 3, a bit rate reduction, namely in the 

element denoted by BRRl, is carried out on the signal applied to its input 4 in response to a ( 
first masking control signal mcsl , which is applied to a control signal input of the bit rate 

reducer BRRl. A possible embodiment of the compression means 3 has been extensively 

s described in the above mentioned published European patent applications 4S7 ,390Al (PHN 

13.328) and 4S7,391Al (PHN 13.329), ref (7a) and (7b). This embodiment comprises a 

subband splitter, indicated by SPLl, for subband splitting the input signal into a number of 

M subband signals occurring in consecutive subbands. For time equivalent signal blocks of q 

samples in each of the ·subbands, a bit allocation information n.. is derived from the signal 

) contents of the subbandsipals SB. in the various subbands. m runs from 1 to M. The bit 

allocation information is the masking control signal and is derived in the block denoted by 

GENl, on the baSis of the subband signals generated by the subband splitter SPLl. The 

· subband signals obtained are supplied to the blocks denoted by GENI and BRRl. A 

quantization is carried out (in the block BRR 1) on the q samples havin1 a precision of at 

5 least 16 bit (u an example), in the time equivalent sianal blocks of the subband signals in the 

M subbands in response to the bit allocation information ~; such that the q quantized 

samples in a signal block of the subband signal SB. are now represented by n. bits. When 

the value of nm, averaged over the corresponding M values for n. is, as an example, 4, this 

means that a data reduction of a factor 4 (16/4) has been obtainld, if the samples have an 
30 originaI precision of 16-bit. The bit rate reduced signal (that is: the quantized subband 

si&na1s) is (are) applied the output S of the compression means 3. Moreover, the bit 

allocation information n1 to nM, is applied to an output 6. The bit rate reduction carried out is 

basecl on the effect of masking, where a frequency component having a certain frequency and 

a certain amplitude results in a masking effect of a certain level for neighbouring frequency. 
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Neighbouring frequency components having an amplitude below the masking 
panents· '°111 
. e inaudible and need not be taken into account. The masking level in the various 

level at · · ~ · h · h al Th" b" ds relate to the bit anocauon m1ormat1on, t _at 1s t e v ues n1 to nM. 1s 1t 

s~ . &onnation information should thus be considered as the first masking control 
a11ocauon in1• . . 

1 
as already indicated above, which is generated by the masking control signal 

' signJl mes ' . . 
eraior GENl. 

gen Generally, scale factors for (and from) each of the time equivalent signal 

f q samples of the M subbandsignals are derived, so as to normalize the time 
blOC:kS 0 

. al ni signal blocks prior to carrying out the data reduction step in the block BRRl. At equiv e · 
. ment however, it will be assumed that the scale factors are derived in the generator 

JO this mo • 
GENl. ~d that the masking control signal also includes the scale factors. 

· The c0mpressed data supplied by the compression means 3 is applied to 

an input 8 of expansion means 7, denoted by DEQ. Funher, the masking control signal mcsl 

is applied together with the scale factor information as the first instruction signal to a control 

1' signal input 1 O of the expansion means 7. lit response to the instruction signal is 1 applied to 

the input 10, the expansion means 7 realizes a dequantization on the quantized signals applied 

t0 the input 8, so as to generate a replica of the ori~inal signal component applied to the 

input 4. This means that for time equivalent signal blocks in the M subband signals, the 

samples are retrieved from the compressed data received via the input 8, and the q n.-bit 
. . 

m samples in the subbandsipal SS. are reconvened to 16-bit samples. The subband signals so 

obtained are combined in a subband combiner SQ as to obtain the replica of the original 

wideband signal component. 

Subband splitters and corresponding subband combinen are extensively 

described in tile prior art, see eg. published European patent applicati0n 400, 755 (PHQ 

lS 89.018A), document (6) in the list of references. 

• 

It should be noted here, that the derivation of. the bit allocation 

information (the masking control signal) in the generators OEN I, OEN2 and OEN3 need not 

be derived from the subband signals. It is also possible to derive the bit allocation 

information from the wideband signal, using a Fast Fourier transformation • 

It should be further noted here, that the bitrate reduction as described 

ibove has been carried out in the subband signal domain, after having split the wideband 

digital audio signal into narrow band subband signals. It is however also possible to realize a . 

bitrate reduction by carrying out a transform encoding of the wideband signal so as to obtain 

frequency components, on which the data reduction is carried out. 
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It should also·, be noted that the input of the expansion means 7 need not 

necessarily be coupled to the output 5 of the compression means 3, but can alternatively be 

coupled to an internal terminal in the bitrate redu~er BRR 1. The following gives an example 

of this. 
Bitrate reducing the input signal in the bitrate reducer BRRl means the 

following steps to be carried out on the 16-bit (as an example) samples in a signal block of 

the subband signal in subband m. First the q samples in the signal block are normalized in a 

normalization step, using the scale factor. Then a quantization step follows in which the 16-

bit samples are converted to n.-bit numbers. Supplying the n.-bit numbers to the expander 7 

0 requires that both the scale factors and the bitallocation information (the n. values) are 

supplied to the expander 7. 

It is however also possible to supply 'rounded' samples to the expander 7, ( 

instead of their identifying n.-bit numbers. These 'rounded' samples are still represented in 

the 16-bit precision. In this situation, the input of the expander 7 is coupled to an internal 

s terminal inside the bitrate reducer BRRI where the 'rounded' samples are available. Funher, 

only the scale facton need to be supplied to the expander 7, in order to obtain a replica of 

the input signal of the bitrate reducer BRR 1. 

0 

The output 9 of the expansion means 7 is coupled to a second input 12 of 

the matrixing means 13. 

The matrixing means 13 generates first and second output signals Le and 

R11 respectively at outputs 14 and 92 respectively, which satisfy the following equations: 

· Lc=L+a.C 

Rc=R+a.C 

In dependenee of the position of the switches 70, 110 and 71' in the 

' switching means .111, the following situations are possible. 

(a) With the switches 70 and 110 being in the a-b position, and the switch 71' in the b-d 

position, the L signal is applied to the input 11 of the matrixing means 13, the R-signal is 

applied to the input 91 of the ~trixing means 13, and the C-signal is applied to the input 4 

of the bit rate reducer 3. 

0 (b) With the switch 70 in the a-b position, the switch 110 in the c-b position and the switch 

71' in the a-d position, the L-signal is applied to the input 11 of the matrixing means 13, the 

C-signal _is applied to the input 91 of the matrixing means 13, and the R-signal is applied to 

the input 4 of the bit rate reducer 3. 

(c) With the switch 70 in the c-b position, the switch 110 in the a-b position and the switch 
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·u·on the C-signal is applied to the input 11 of the matrixing means 13, the 
,.d posi , .- _ 

~1· i.n ~ l'ed to the input 91 of the matrixing means 13; and the L-signal is applied to 
~~-1 - - -

l·~•- b't rate reducer 3 • 
. "of the l 
~ It should however be noted that in all cases the matrixing means -13 

· tp-ut signals Le and Re in accordance with the above formulae, irrespective of 
~theOU -

: ~ ri-- . na1 are applied to its inputs 11, 91 and 12. · 

.tud' 
511 5 

That means that, in -the situation (a), given above, the C-signal in the 

.. en abOve is in fact the replica of the C-signal, which is applied to the input 12 
!otfll~ g1v ' 
· lhC mauixing means 13. In the situation (b) given above, the R-signal is applied to the 

Oi 
12 

of the matrixing means, so that the R-signal in the formulae given above is in fact 

JO · :npul uca of the R-signal, supplied by the expansion means 7. In the situation 
~~ -

_ abOve the L-signal in the formulae given above, is a replica of the L-signal, which 
,.:I g1v.... • -
:S supplied to the input 12 by the expansion means 7. 

The output 14 of the matrixing means 13 is coupled to an input 17 of 

1' ~compression means 21, denoted CM2. The second compression means are adapted to 

:JlfY out a bit rate reduction on the signal Li: in the element I 8, denoted BRR2, under the 

lllfluence of a second masking control signal mcs2 aJ?plied to a control sign81 input 20. The 

axnpression means 21 comprises second masking control signal- generator means GEN2 for 

ccncntinl the second masking control signal mcs2, which is applied to the con~l signal 

» input 20 of the bit· rate reduction element BRR2. The masking control signal can again be in 

me form of bit allocation information values n1 to nM, as explained above. The masking 

caurol signal mcs2 is obtained from the signal applied to the input 11 of the matrixing 

mans 13. The compression carried out on the signal L1 can be identical to the way in which 

, the bit rate reduction in the compression means CM 1 is carried _out. That means that a 
~-

f 25 subband splitter SPL2 is present to supply the subband signals to the element GEN2, in order 
l 

I
~-- ro derive ~e masking control signal mcs2 therefrom. Further, a subband splitter SPlA is 

Plaent so as to obtain the subband signals from the Le ·signal for the bit rate reduction step 

{ in the element BRR2. A data compressed signal is applied to -an output 19 by the bit rate 

J reducer 18. Moreover, a second instruction signal is2, which inclu~ the second masking f. 
f Qlntrol signal mcs2 and further includes scale factor information, is applied to an output 23. ,_ 
0: .. The compression means CM2 funher comprises a generator GENJ, which 

~sin the same way as the generator GEN2, and which -derives the masking control 

:Pal mcsJ from the signal applied to the .input 91 of the matrixing means 13. Further, a 

trate reducer element BBR3 is- present, which functions in the same way as the bitrate 
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sBR2• and which derives a data compressed output signal from the signal Re, which 

, sed signal is applied to its output. A subband splitter SPL3 is present so as to 
co111Pres . 

:JP . b""d signals for the generator GENJ and a subband splitter SPLS is present so as 
· sub•· . 

:IP'1' . bband signals from the signal ~, which subband signals are supplied to the bit 
Qbialn SU . 

" reducer BRR3. The masking control signal mcsJ is applied to an output 23' as an 

' ~ . signal is3, together with scale factor information. 
~cu on 

J ' It is shown that the derivation of the two masking control signals mcs2 

t rncs3 is realized separately in the two elements GEN2 and GEN3. It should.however be 

i ~ that both masking control signals can be derived in a combined procedure out of the 

. nals applied to the inputs 11 and 91 of the matrixing means 13. Reference is made in 
IO ~ Sii 

-~t to document (7a), the published European patent application 457,390Al (PHN 
:.'lJ,S 'Wr'°"' 

l).328). 
It should funher be noted that, in order to funher reduce the bitrate in the 

second compression means CM2, it is possible to apply a stereo-intensity mode coding on 

: ame equivalent signal blocks of the corresponding subbandsignals in the first and second r ouq>Ut signals of the matrixing means 13. A stereo-intensity mode coding of a stereo signal is 

extensively described in European patent application no. 402,973Al (PHN 13.241), which is 

docUment (3) and European patent application no. 497,413Al (PHN 13.581), which is 

; document (4) in the list of references. It is even possible to apply the stereo-intensity coding 
i r 
f 

on more than two signals. 

·The compressed ·signals Le and Re are applied to inputs 2S and 93 

respectively of signal combination means 29. Funher, the compressed signal present at the 

output S of the compression means CM 1 is applied to an input 26 of the combination means 

29. Also the instruction signals is 1, is2 and is3 are applied to inputs 27, 28 and 94 

3 respectively of the combination means 29. 

• 

The combination means 29 combine the compressed signals and the 

inscruction signals (bit allocation information) so as to obtain a serial datastream that can be 

applied via an output 30 to a transmission medium TRMM. 

Published European patent application 402,973 (PHN 13.241), document 

0), extensively describes how compressed signals and bit allocation · information can be 

COlllbinect so u to obtain a serial data stream of information. Another way of combining 

\'Uious signal components is by applying hidden channel techniques. Reference is made in 

!his 1'eSpect to the previously mentioned J .A.E.S. publication, document (la). 

The ttansmitter of figure la funher includes calculation means 65. The 

' 

·1 
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· . n means 65 calculate three data reduction ratios. A first data reduction ratio which 
ca1cu1auo 

easure for the amount of data reduction realized by the first and second compression 
·5 am 1 

cMI and CM2 together, for the case that the first main signal component L would ineans . · 
been applied to the input 11 of the matrixing means 13, and the R signal component 

.have 
S would have been applied to the input 91. In that case, the masking control signals mcs2 and 

mcs3 are derived from the signals L and R. The second data reduction ratio relates to the 

amount of data reduction realized by the compression means CMl and CM2 together, for the 

case that the L signal comp<>nent would have been applied to the input 11 of the matrixing 

means 13, and the C signal component would have been applied to the input 91. In that case, 

10 
the masking control signals mcs2 and mcs3 are derived from the signals L and C. The third 

data reduction ratio relates to the amount of data reduction that would have been obtained by 

the compression means CMl and CM2 together, for the case that the C signal component 

would have been applied to the input 11 of the matrixing means 13 and the R signal 

component would have been applied to the input 91. In that case, the masking control signals 

lS mcs2 and mcs3 are derived from the signals C and R. 

The bit allocation information, derived in the two compression means 

CMl and CM2 and discussed previously, is a measure for such data reduction ratio, in that 

the lower the values for n1 to nM, the higher is the data reduction· ratio. The calcutati.on 

means 65 is thereto capable of determining the bitallocation information n11 to nMI for the left 

20 hand signal component L, capable of determining the bitallocation information n1, to nMr for 

the right hand signal component R, and capable of determining the bitallocation information 

Ric to nMc for the C signal. To that purpose, all three signal components are applied to inputs 

of the means 65. The calculation of the three sets of values n11 to nMl, n1, to nMr and n10 ton~ 

is thus carried out each time for time equivalent signal blocks of q samples of the sqJ>band 

2S signals of the three signal components L, Rand C. 

Three data reduction ratios (or values) are thus determined. A first one 

for the case that the first compression means CM 1 compress the C signal component, and the 

second compression means CM2 compress rhe signals Le and Re, and where the masking 

curves for the second compression means are derived from the L- and R- signal components. 
30 A second one for the case that the first compression means CM 1 compress the R- signal 

component and .the second compression means CM2 compress the signals Le and Re, where 

the masking curves for the second compression means are derived from the L- and C signal 

component. A third one for the case that the compression means CM 1 compress the L-signal 

component and the compression means CM2 compress the signals Re and L0 where the 
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masking curves for the compression means are derived from the R and C signal components. 

If the first data reduction ratio appears to be the highest one, a first 

contr0l signal is applied to an output 69. A first control signal generated by the means 65 

indicates that the left and right hand signal components L and R realize the largest masking 

5 
pawer, so that the two compression means CM 1 and CM2 realize the largest amount of data 

compression. If the second data reduction ratio appears to be the highest one, a second 

control signal is applied to an output 69. A second control signal generated by the means 65 

indicates that the left ham;l signal component L and the C signal component realize the largest 

masking power, so that the two compression means CM I and CM2 reali7.e the largest 

:o amount of data compression. If the· third data reduction ratio appears to be the highest one, a 

third control signal is applied to an output 69.A third control signal generated by the means 

65 indicates that the right hand signal component R and the C signal . component realize the ( 

largest masking power, so that the two.compression. means CMl and CM2 realize the largest 

amount of data compression. As a result, always the maximum channel capacity is available 

5 for the signal applied to the input 4 of the compression means CM 1. 

The first, second or third control signal is applied to the switching means 

111 comprising the three switches 70, 71' and 110. In response to the first control signal, the 

switch 70 is switched in its position a-b, the switch 110 is sw~tched in its position a-b and the 

switch 71' is switched in its position b-d, so that the L-, R- and C-signals are applied to the 

to inputs 11, 91 and 12 of the matrixing means 13 respectively. In response to the second 
i 

control signal, the switch 70 is switched in its position a-b, the switch 110 is switched in its 

position c-b and the switch 71' is switched in its position a-d, so that the L-, C- and R­

signals are applied to the inputs 11, 91 and 12 respectively of the matrixing means 13. In. 

response to the third control signal, the switch 70 switched in its position c-b, the switch 110 

p is switched in its position a-b.and the switch 71' is switched in its position c-d, so that the C­

' R- and L-signals are applied to the inputs 11, 91 and 12 of the mauixing means 13 

respectively. 

The output 69 of the calculation means 65 is funher coupled to a control 

signal input 115 of the matrixing means· 13. In response to the first, second or third control 

signal applied to the input 115, the matrixing means 13 generate the first and second output 

signals L. and Re in accordance with the formulae given above, irrespeetive of to which of 

the inputs 11, 91 and 12 the three signals L, R and C are applied. The control sign~ 

lenerated by the. calculation means 65 is also applied to the input 73 of the combination 

means 29, so as to enable the transmission of the control signal via the transmission medium 
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f!UdM· 
It should be noted that in order to generate the first, second or third 

contr0l signal, the calculation means 65 have calculated three sets of bit allocation 

information, namely the values nu to nM1t the values n1r and nM, and the values. n1c to nMc. The 

S same sets of values have been determined in the generators GEN 1, GEN2 and GEN3. Those 

generators can thus be _in commQn for the calculating means 65, and the compression means 

CMI and CM2. 

Figure 1 b shows a receiver for receiving and decoding the compressed 

signals transmitted by the transmitter of figure la via the transmission medium TRMM. The 

10 serial datastream is applied to an input 40 of a demultiplexer 41, which splits the information 

in the serial datastream into the original quantized samples of the signal Le, which samples 

are applied to an output. 43, the original quantized samples of the signal Re, which samples 

are applied to an output 44, the original quantized samples of the third signal transmitted, 

which is either the quantized L-, R- or C-signaJ, which samples are applied to an output 101, 

15 the first instruction signal isl, which is applied to an output 45, the second instruction signal 

is2, which is applied to an output 42 and the third instruction signal is3, which is applied to 

an output 102. The outputs 43, 44 and 101 are coupled to signal inputs of expansion means 

{dequantizers DEQ) 48, 49 and 50 respectively. The outputs 42, 45 and 102 are coupled to 

control signal inputs of the quantizers 48, 49 and 50 respectively, so is to enable the 

20 instrUction signals to be applied to the dequantizers. '{'he dequantizers 48, 49 and 50 function 

in the same way as the dequantizer 7 in the transmitter of figure la. The dequantizer 48 thus 

generates a replica Le' of the signal Le, which is supplied to an output S 1. The dequantizer 

49 thus genetates the repliCa R.' of the signal component Re, which is supplied to an output . 

52. The dequandzer SO thus generates· a· replica of. the quantized third signal, that is either a 

; 25 replica L' of the signal component L, or a replica R' of the signal component R, or a replica 
i 

i 
I 
I 
i 

I~ 
' t 
r 
l 
l 

I 
? 

C' of the signal component C, which replica is applied to the output 53. The outputs 51, 52 

and 53 are coupled to inputs 55, 56 and 58 respectively of a dematrixing means 57. 

The demultiplexer means 41 has an additioDal output 120 for supplying 

the first, second or third control signal generated by the calculation meins 65 of the 

transmitter of figure la. The dematrixing means 57 has an additional control signal input 121 

which is coupled to the output 120 of the demultiplexer means 41. If the control signal 

applied to the control signal input 12 l is the first control signal, this means. that the signal 

applied to the input 56 of the matrixing means 57 is the replica of the C-signal. In that case, 

the receiver functions so that replicas of the L- and R-signaJs are applied to outputs 105 and 
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. . elY and thus to terminals 60 and 125 respectively. If the control signal applied 
~pY ' . 

:~ uaJ signal input 121 is the second control signal, this means that the signal applied 

"'~~nut 56 of the matrlxing means 57 is the replica of the R-signal. In that case, the 

~ iJIC .~:g rneans 57 functions such that replicas of the L- and C-signals are applied to the 

~OS and 106 respectively, and thus to the terminals 60 and 125 respectively. If the 

~ l signal applied to the control signal input 12 I is the third control signal, this means 

""°:e signal applied to the input 56 of the matrixing means 57 is the replica of the L­

:tJ'l In that case, the dematrixing means 57 functions such that replicas of the C- and R­

:::: aze applied to the terminals 60 and 125 respectively. 

L The receiver further comprises controllable switching means 122 

r rising switches 77, 123 and 78'. In response to the first control signal applied to the 
• .;oinP 
: f!Viichinl means 122, the switch 77 is switched in the position a-b, the switch 123 is 

; f!Vitched in the position a-b and the switch 78' is switched in the position b-d, so that the 

! :iplicas L', R' and C' are applied to the terminals 126, 127 and 128 respectively. In 
' 

t
i response to the second control signal applied to the switching means 122, the switch 77 is 

• switched in the position a-b, the switch 123 is switched in the position c-b and the switch 78' 
; 

15 switched in the position c-d, so that the replicas L', R' and C' are again applied to the 

) terminals 126, 127 and 128 respectively. In response to the third control signal applied to the 

f switching means 122, the switch 77 is switched in the position c-b, the switch 123 is 

' switched in the position a-b and the switch 78' is switched in the position a-d, so that the 

; replicas L' ,' R' and C' are again applied to the terminals 126, 127 and 128 respectively . . 
It will be. clear that the dematrixing means S7 and. the switching means 

,: 122 can be combined into one combined dematrixing means having three outputs, which 

; supplies the first and second main signal components L' and R' to its first and secand outputs i and ~ -niary. ~ c· to its third output in response to the control signals applied to the 

t combmed dematrtxing means. 
I I . From the description of the transmitter of figure la, it can be seen that the 

I switching between the three signal components take place· in the wideband domain. This has 
t . 
l lhe following disactvantage. · · I . Figure 2 shows an example of wavefonils of the three signals L, R and C 

~ as a function of time, applied to the terminals 1,90 and 2 respectively of the transmitter of 
' . . 

l figure la. It is assumed that prior to the time instant t=~, a first control signal is generated 
~ . 

. ~ by the :calculation means 65. That is: the L and. R signals are applied to the inputs 11 and 91 

; l'eSpectively of the matrixing. means 13, and the C signal is applied to the input 4 of the 

' 
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cession means 3. It is further assumed that a third control signal is generated by the 

cO:~ation means 65 after the time in.stant t = t.. That means that the C sign~ is applied to 

cal ·nput 11 of the matrixing means 13, the R signal is applied to the input 91 of the 
the i 

matrixing means 13 and the L signal is applied to the input 4 of the compression means 3. 

S figure 3a shows the waveform as a function of time of the signal applied to the input 11 of 

the matrixing means 13 and figure 3b shows the waveform of the signal applied to the input 

4 of the compression means 3. As can be seen in both waveforms, a switching transient 

·occur at the time instant t=t.. 

These transients have a high frequency content, and are encoded in the 

0 transmitter as if they belong to the original signal. As a result, the calculation of the masking 

control signals in the generators GENl and GEN2 will not be fully correct, as the masking 

effect in the high frequency range is overestimated, so that the transients at the output of the 

expansion means 48 and 49 in the receiver of figure 1 b will be distorted and have a 

waveform as a function of time as shown in figure 4a and figure 4b respectively. As a result 

.S of the reconversion ~y means of the switching means 122, signals L • and c· appear at the 

output terminals "126 and 128, having a waveform as a function of time as shown in figure 5. 

The signals L' and C' of figure 5 differ quite significantly from the signals L and C 

respectively of figure 2, at the location of the switching instant at t=ts. 

A solution to this problem is given in figure 6. The solution is in fact 

?O based on the recognition that switching should take place in the subband signal domain, and 

not in the ~ideband signal domain. More specifically, the switching should take place at the 

boundaries of the signal blocks of q samples of the subband signals. 

The transmitter of figure 6 has its input terminals 1, 90 and 2, to which 

the signals L, R and C respectively are supplied coupled to subband splitters SPLl, SPU 

!S and SPL3 respectively. The subband signals obtained are supplied to inputs 150, 151 and 152 

respectively of a multiplexer 111 '. The multiplexer 111' has the same function as the 

switching means 111 of figure la, except for the fact that it now multiplexes subband signals 

instead of wideband signals. Outputs 154 and 155 of the multiplexer 111' are coupled to 

inputs 11' and 91' respectively of _matrixing means 13'. The matrixing means 13' has the 

IO ·same function as the matrixing means 13 of figure la, _except for the fact that it now 

matrixes subband signals instead of wideband signals. The output 156 of the multiplexer 111' 

is coupled to an input of the bitrate reducing means BRR l, which has the same function as 

the bitrate reducing means BRRl of figure la. The output of the bitraie reducing means 

BRRl is coupled to the input of expansion means (DEQ) 7'. as well as to the input 26 of the 
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._ .. llf combination means 29. An output of the expansion means 7' is coupled to the input 
~f- . 
it of the matrixing means 13'. The expansion means 7' has the same function as the 

el'pansion means 7 of figure la, except for the fact. that it does not include the subband 

. synthesis filters so as to combine the subband signaJs into a wideband signal. 
I . 

r What has been said above in relation to the cooperation and the 

t i.IJ&erconnection between the bitrate reducer BRR I and the expander 7 of figure 1, is equally 
1 valid for the cooperation and the interconnection between the bitrate reducer BRRl and the 

~ eXpander 7' in figure 6. 

That means that the expander 7' can receive the fully encoded datareduced 

information form the bitrate reducer BRR I, in which case the expander 7' requires the 

bitallocation information as well as the scale factors. The input of the expander 7' can, for 

example, also be coupled to a terminal inside the bitrate reducer BRRl where the only ( 

'rounded' samples are available. In that case, the expander 7' only requires the scale factors. 

The supply of the scale factors and/or the bitallocation information to the expander 7' is only 

schematically given by means of the· broken interconnection between the bitrate reducer 

BRRl and the expander 7'. 

Outputs 14' and 92' of the matrixing means 13' are coupled via bitrate 

reducing means BRR2 and BRR3 respectively, to the inputs 25 and 93 respectively of the 

combining means 29. The bitrate reducing means BRR2 and BRR3 have the same function as 

the bitrate reducing means BRR2 and BRR3 respectively in figure la. 

Also calculation means 65' are present. The calculation means 65' 

function in the same way as the calculation means 65 in figure la, in that it also generates 

the first, second or third control signal at its output 69. This control signal is applied ·a 

.control signal input 158 of the multiplexer 111 ', to the control signal input 115 of the 

matrixing means 13~ and to the input 73 of the combining means 29, in the same ·way and 

for the same reason as shown and explained in figure la. The calculation means 6S' is a little 

bit different from the calculation means 65 in figure la, in that the generators GENl, GEN2 

and GEN3, shown in figure la as included in the compression means CMl and CM2, are 

now included in the calculation means 65~. The circuit diagram of the calculation means· 65' 

f in figure 6 shows that the first,. second or third control signal generated at the output 69, is 

derived from the bit allocation information (masking control signals) derived from the three 

Wideband signals L, · R and C by means of the generators GEN2, GENJ and GENl 

tespectively in a unit 160. The masking control signals generated by the generators GENl, 

GENl ·and GEN3 are supplied to inputs 161.3, 161,.1 and 161.2 respectively of a second 
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rnultiplexer 162. At outputs 164.1, 164.2 and 164.3 are masking control signals mscl~ mcs2 

and mcs3 respectively available. 

If the generators GEN l, GEN2 and GEN3 use a Fourier transform to 

obtain the masking control signals; those masking control signals only comprise the bit 

allocation information (the n. values). In that case, the scale factors in the various subbands 

will be derived in the various bitrate reducers (where the subband signals are available). 

The masking control signal mes 1 is applied to the bitrate reducing means 

BRRl. If the masking control signal also includes the scale factors, it can also directly be 

, applied to the input 27 of the combining means 29 as the instruction signal isl. The masking 

~ control signal mcs2 is applied to the bitrate reducing means BRR2 . If the masking control 

signal mcs2 also includes the scale factors, it can also directly be applied to the input 28 of 

the signal combining means 29 as the instruction signal is2. The masking control signal mcs3 

is applied to the bitrate reducing means BRRJ and if the masking control signal mcs3 

includes the scale factors, it can also directly be applied to the input 94 of the combining 

5 means 29 as the instruction signal is3. 

As can be seen in figure 6, it is assumed that the masking control signals 

only include the bitallocation information, so that the scale factors have been derived in the 

bitrate reducers BRRl, BRR2 and BRRJ. Those bitrate reducers add the scale factors to the 

masking control signals to form the instruction signals. The latter. are applied to the 

·~ combining means 29. It is to be noted that the instruction signals may also contain other 

information besides the mentioned scale factors, for example, information related to the 

above mentioned intensity coding techniques may be contained in the instruction signals. 

In response to the first control signal applied to the input 158, the 

multiplexer 111' is switched in such a position that the subband signals of the L-, R- and C­

signals are applied to the inputs 11', 91' and 12' respectively of the matrixing means 13'. 

Further, the multiplexer 162 is switched in a such a position that the masking control signal 

generated by the generator GENl is the first masking ~ntrol signal mcsl, the masking 

control signal generated by the generator GEN2 is the second masking control signal mcs2, 

and the masking control signal generated by the generator GENJ is the third masking control 

30 signal mcs3. 

b 

In response to the second control signal, the multiplexer 111' is switched 

in such a position that the subband signals of the L·, c- and R-signals are applied to. the 

inputs 11 ', 91' arid 12' respectively of the matrixini means 13'. Further, the multiplexer 162 

is switched in such a position that the masking control signal generated by the generator 

ii 
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GEN3 is the first masking control signal mes 1, the masking control signal ·generated by the 

generator GEN2 is the second masking_ control signal mcs2, and the masking. control signal 

generated by the generator GENl is the third masking control signal mcsJ. 

In response to the third control signal, the multiplexer 111' is switched in 

5 such a position that the subband signals of the C-, R- and L-signals are applied to the inputs 

11', 91' and 12' respectively of the matrixing means 13'. Further, the multiplexer 162 is 

switched in a such a position . that the masking control signal generated by the generator 

GENl is the second masking control signal mcs2, the masking control signal generated by 

the generator GEN2 is the first masking control signal mcsl, and the masking control signal 
! ;o generated by the generator GEN3 is the th~rd masking control signal mcsJ . . 

s 

As already explained with reference to figure la, the matrixing means 

generates in response to the control signal applied to its control signal input 115, at its output ( 

14' subband signals Lei and at its· output 92' subband signals Rei which satisfy the following 

equations: 

Rei=Ri+a.Ci 

irrespective of the first, second or third control signal applied to its control signal input 115, 

and where Lh ~ and Ci are the subband signals in which the signals L, R and C are split up 

in the splitters SPL2, SPL3 and SPLl respectively. 

Figure 7 shows an embodiment ~f the receiver for receiving ·the signal 

transmitted by the transmitter of figure 6. The receiver of figure 7 shows much resemblance 

with the receiver of figure lb. The demultiplexer means 41 is the same as in figure lb. The 

outputs 43, 101 and 44 of the demultiplexer means 41 are coupled to expansion means 48', 

50' and 49' respectively. The expansion means 48', 50' and 49' has the same function as the 

expansion means 48, SO and 49 of figure lb, except for the fact that they do not include. the 

subband synthesis filters so as to combine. the subband signals into a wideband signal. 

Outputs Sl', SJ' and S2' of the expansion means 48', 50' and 49' respectively are coupled to 

inputs SS', 58' and 56' respectively of dematrixing means 57'. The dematrixing means 57' 

combine the functions of the matrixing means 57 and the switch means 122 of figure lb, 

except for the fact that it now dematrixes and switch~ subband sigrials instead of wideband 

signals. The dematrixin1 means 57' now has the subband signals of the signals L, R ind C 

i>resent-at its outputs 167, 168 and 169 respectively. The outputs 160, 161 and 162 are 

coupled to the output terminals 126, 127 and 128 respectively via synthesis filter means 

SYNTH2, SYNTH3 and SYNTH 1 respectively, which ·synthesis filter means combine the 



::-·. 
•· ..... I 

This Sheet Has Been Replaced ! 

1111111111111111111111111 . PCT/IB94/003lo 

~ signals 50 as to obtain replicas L'. R' and C' of the original signals L, R and c 

~uvely. 
As the system is backwards compatible, the signals at the outputs 51' and 

3' can be used in a standard stereo decoder so as to obtain a wide band stereo audio signal. 

S Figure 8 shows an embodiment of a transmitter for transmitting at least 

' · rour signal components: the already mentioned L-, R- and C-signal component and an 

additional s-signal component. The transmitter of figure 8 shows much resemblance with the 

uansinitter of figure 6. The S-signal component can be consideted as a surround · signal 

component for two loudspeakers positioned on the left and right hand side behind the 

listener· The S-signal component can be one single signal, in which case th~ S-signal is 

1

10 
applied to both loudspeakers, or two signals S1 and Sr•· for the left and right loudspeaker 

behind the listener respectively. The transmitter of figure 8 shows much resemblance with 

the transmitter of figure 6. The transmitter has at least a fourth input terminal 130 for 

receiving the S-signal component. The input terminal 130 is coupled to a fourth splitter 

mtans SPl.A, in which the S-signal is split into subband signals. The terminal is also coupled 

to dle calculation means 65", in which there is provided a further generator GEN4 for 

generating bitallocation information (a masking control signal) from the S-signal. This 

information is applied t() the unit 160' as well as to the second multiplexer 162'. 

The output of the splitter SPLA is coupled to an input 171 of the first 

multiplexer means U 1 ". A further output 170 of the multiplexer means 111" is present 

which is coupled to an input of a fourth bitrate reduction means BRR4, which has an output 

coupled to an input of expansion means 172 as well as to an input 131 of the combination 

means 29'. An: output of the expansion means 172 is coupled to an input 13S of the 

matrixing means 13". 
The first masking control signal mcsl is applied to BRRl. The first 

instruction signal isl is applied to the input 131 of the· combination means 29'. 

The second masking control signal is applied to BRR2. The second 

instruction signal is2 applied to th~ input 28 of the combination means 29'. 

The third masking control signal is applied to BRR3. The third instruction 

signal is3 applied to the input 94 of the combination means 29'. 

The fourth masking control signal mcs4 is applied to BRR4. A fourth 

instruction signal is4 is applied to the input 132 of the combination ·means 29'. 

The cooperation and interconnection between the bitrate reducer BRR4 

and the _expander 172 is the same as has been described above for the cooperation and the 

. -~ 
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iflcerconnection between the bitrate reducer BRR 1 and the expander 7'. 

The calculation means 65 • • are capable of generating a first control signal 

ai dte output 69 in the situation when the multiplexer applies the L signal to the output 154, 

the &-signal to the output 155, the C-signal to the output 156 and the S-signal to the output 

110. That means that the first masking control signal mes 1 is obtained by the generator 

aBNl, that the second masking control signal mcs2 is obtained by the generator GEN2, that 

the third masking control signal mcs3 is ·generated by GENJ and that the fourth masking 

contr0l signal mcs4 is generated by GEN4. 

The calculation means 65" are also capable of generating a second control 

10 signal at the output 69 in the situation when the multiplexer applies the L signal to the output 

154, the C-signal to the output 155, the R-signal to the output 156 and the S-signal to the 

· output 170. That means that the first masking control signal mcsl is obtained by the 4 
generator GEN3, the second maski~g control signal mcs2 is obtained by the generator 

GEN2, the third masking control signal mcs3 is generated by GENl and the fourth masking 

s control signal mcs4 is generated by GEN4. 

The calculation means 65" are also capable of generating a third control 

signal at the output 69 in the situation when the multiplexer applies the L signal to the output 

156, the C-signal to the output 154, the R•signal to the output 155 and the S-signal to the 

. output 170. That means that the first masking control signal mcsl is obtained by the 

lO generator GEN2, the second masking control signal mcs2 is obtained by the generator 

GENl, the third masking control signal mcs3 is generated by GEN3 and the fourth masking 

control sigrial mcs4 is generated by GEN4. 

The calculation means 65" are further capable of generating a fourth 

control signal· at the output 69 in the situation when the multiplexer applies the L signal to 

P the output 1S4, the S-signal to the output 155, the C-signal to the output 156 and the R-signal 

to the output 170. That means that the first masking control signal mcsl is obtained by the 

generator · GENl, the second masking control signal mcs2 is obtained by the generator. 

GEN2, the third masking control ~ignaJ mcs3 is generated by GEN4 and the fourth masking 

control signal mcs4 is generated by GENJ. 

The calculation means 65" are moreover capable of generating a fifth 

control signal at the output 69 in the situation when the multiplexer applies the L signal to 

the output 170, the S-signal to the output 154, the C-signal to the output.156 and the R-signal 

to the output 155. That means that the first masking control signal mcsl is obtained by the 

&enerator GENl, the second masking control signal mcs2 is obtained by the generatar 
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0914, the third masking control signal mcs3 is generated by GEN3 and the fo~nh masking 

.-.1 signal mcs4 is generated by GEN2. con!.£" 
The matrixing mean·s 13" gen~rates first and second output signals Lea and 

~ respectively at outputs 14' and 92' respectively, which satisfy the following equations: 

. Lc1 =L+a.C+b.S 

Rc:1 =R+a.C+b.S 

irrespective of the first, second, thifd, founh or fifth control signal applied to the control 

signal input US. 

Both signals Le. and Re. are applied to the compression means BRR2 and 

0 
sRR3 respectively. 

The first, second, third, founh or fifth control signal is generated by the 

unit 160' in the calculation means 6S", dependent of which of the five permutations of the 

four signals given above realizes the largest compression ratio. 

Figure 9 shows. an embodiment of a receiver for receiving the signals 

transmitted by the transmitter of figure 8. The receiver of figure 9 shows much resemblance 

with the receiver of figure 7. The demultiplexing means 41 ' has further an output _180 for 

supplying the fourth insuuction signal is4, an output 181 for supplying the data reduced 

information to a further expansion means DEQ 182. An output of the expansion means 182 

is coupled to a further input 183 of the dematrixing means 57". The dematrixing means 57" 

functions in the same way as the dematrixing means 57' in figure 7. It dematrixes the signals 

applied to its inputs and switches the signals ·obtained in such a way that subband signals 

corresponding to the L-, the R-, the C- and the S-signal are present at the outputs 167~ 168, 

169 and 184 respectively. After subband signal combination in the subband synthesis filters 

SYNTH2, SYNTH3, SYNTHl and SYNTH4, the replicas L', R', C' and S'. of the signals 

L, R, C and S respectively are present at the output terminals 126, 127, 128 and 185 

respectively. 

For the situation that five signals are applied · to the transmitter, the 

matrixing means generates first artd second output signals Lea' and Rei' which satisfy the 

following equations: 

Le.=L+a.C+b.S,+c.S, 

Rc:.=R+a.C+c.S1+b.S, 

From a further description of a transmitter for encoding and transmitting 

the five signals given above, and from a further description of a receiver for receiving and 

decoding the five signals given above, is refrained as, with the information given above, such 
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smitter and receiver is a straightforward funher development of the transmitters and 

::vers discussed earlier. The skilled man will be able to develop an embodiment of such 

uansrnitter and receiver, using his skill and without the need of any inventive activity. 

It should further be noted that extensions to more than a five signal 

iransmission is possible. In a six-signal transmission, the sixth signal can be an effect signal, 
; 

which signal is well known in movie reproduction. 

The transmitter can be used in an arrangement for recording the signal . 
supplied by the signal combination means 29 and 29' on a record carrier. Figure 10 

schematically shows such a recording arrangement. The block denoted by 190 is one of the 

transmitters described previously. The block denoted by 191 is a channel encod~r ~ in which 

the signal applied to its input 192 is encoded in, as an example a Reed-Solomon encoder, and 

an interleaver, so as to enable an error correction to be carried out in the receiver. Further, ( 

again as an example, an 8-to-10 modulation well known In the an, . see document (5) in the 

list of references, is carried out. The signal thus obtained is recorded in a track on a record· 

b carrier 193, such as a magnetic or optical record carrier, by means of writing means 194, 
I 

such as a magnetic or optical head 195. 

The receiver (not shown in the figures) can be used in an arrangement for 

reproducing the first and second main signal component and the at least one auxiliary signal 

~ component from the above record carrier. A signal processing must be carried out on the 

~ 
~ 

reproduced information which is inverse to the signal processing during recording. That is: a 

10-to-8 reconversion must be carried, followed by an error correction and a de-interleaving. 

This is followed by a circuit such as the circuit of figure 7 or 9. 

Figure 11 shows a funher improvement of the transmitter of figure 1, 6 

en 8. Suppose that in the transmitter of figure 6, the third control signal is supplied by the 

~ calculation means 6S, and that the constant a equals unity. As a result, the signals Let Re and 
1 

t Lare transmitted after quantization. That is: the (L+C)-signal, after quantil.ation under the ( 

influence of the masking control signal mcs2 derived by OEN 1 from C, where L has been 

quantized, i.e. the quantized replica of the original L-signal is used in creating the (L+C)­

! signal, the (R +C)-signal after quantization under the influence of the masking control signal 

~ mcs3 derived by GEN3 from R, and the L-signal after quantization under the influence of the 

masking control signal mcsl derived by OEN2 from L. 

At the receiver, the C- and R-signals are to be determined by. means of 

dematrixing of the three transmitted signals. C is obtained from the received (L+C)-signal. 

! and the L-signal. Due to the measures taken upon quantizing (L+C), namely prequantization 

f 

L ilffli1iifiir 
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of L and the masking control signal being derived from the C-signal, the quantization 

distortion in the so-calculated replica of C will remain masked. as has been explained in the 

documents (lb) and (2) .. 

However, upon calculating the replica of the R-signal, this is not 

5 
guaranteed· The replica of the R-signal~ is calculated from the received (R+C)-signal, using 

the C-signal obtained in the way as explained above. The (R +C)-signal has been quantized 

under the influence of the masking control signal derived from the R-signal, but the C-signal 

part in the (R +C)-signal has not been prequantized. This could of course have been 

implemented in a way analogous to the way as explained in the documents (lb) and (2). 

10 However,this solution leads to a rather complex structure. 

A more simple configuration to implement this is given in figure 11. 

The compensation circuit 210 of figure 11 can be inserted between the 

outputs 14' and 92' of the m~trixing means 13' or 13" and the inputs 25 and 93 of the signal 

combination means 29 or 29'. 

As can be seen in figure 11, the compensation circuit 210 includes an 

expansion means 200, which carries out an expansion on the datareduced signal supplied by 

the bitrate reducer BRR2, under the influence of the same instruction signal is2. The 

dequantized subband signals thus obtained in the expansion means 200 are supplied to an 

input 202 of a subtractor circuit 201. Further, the subband signals supplied by the matrixing 

means at its output 14' is supplied to a second input ~03 of the subtractor circuit 201. In the 

subtractor circuit 201, each subband signal of the M subband signals supplied by the 

matrixing means 13' are subtracted from the corresponding subband signal of the M subband 

signals supplied by me expansion means 200, so as to obtain M compensation signals. Those 

compensation ~pals ate supplied to an input 204 of an adder circuit 205. The output 92' of 

the matrixing means 13' is coupled to a second input 206 of the adder circuit 205, an output 

of which is coupled to the input of the bitrate reducer BRR3. Each of the M compensation 

signals is added to a corresponding one of the M subban~ signals applied by the matrixing 

means 13', and the signals thus obtained are applied to the bitrate reducer BRR3. 

The cooperation and· the interconnection b"tween the bitrate redu~ BRR2 

and the expander 200 is the same- as has been described above for the cooperation and 

interconnection between the bitrate reducer BRR 1 and the expander 7'. 

The signal combination circuits 201 and 205 are in the form of a 

subtractor and an adder respectively. It should however be ·noted that, if one of the signals 

applied to one of the signal combination circuits 201 and 205 have an inve~ polarity, the 
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turns into a subtraetor and vice versa. Further, it will be clear that the two circuits 201 

~OS could have been combined into one signal combination unit, with three inputs 202, 

J11C1and 206, and only on~ output, namely the output of the circuit 205. 

ZOl By means of the elements 200 and 201 in the circuit 210, the quantization 

• 1·n the (L+C)-sigrial, present at the output of the bitrate reducer BRR2 is diS">ruon · 
· . ed and is added to the (R+C)-signal by means of the element 205. The signal thus 

~;.. quantiz.ed under the influence of the masking control signal (mcs3) derived from 

rlJ R ·gna1 Note that the distortion added to the (R +C)-signal is masked by the C-signal, 
!be ·Sl • ' 

"t is also masked by the (R +C)-signal. 
'°Iha' l 

At the receiver side, the C-signal is derived in the dematrixing means 57' 

:tom the (L+C)-signal and the L-signal. As the L-component in the (L+C)-signal is the 

sasne L-signal as that received, the C-signal so derived contains thus exactly the same ( 

:uantization distortion as the received (L+C)-signal. This distortion is also present in the , . 

':OW received (R +C)-signal and thus will be removed upon deriving the R-signal component 

)J subuacting C from R+C. The only quantization distortion that remains in the now 

;alculated R-signal is that due to the quantization of (R +C). This quantization component 

wu based upon the masking control signal mcs3 derived from R and will thus be masked. 

It should be noted that, if the R-signal is the third signal transmitted 

:opmer with the Le and Re signal, the 'mirrored' circuit of figure 12 should be used instead 

ol the circuit of figure 11. . 

Either circuit needs to be used · if a signal which is m~ed in both 

=mpatible signals L. and R. is calculated by the receiver from these compatible signal (like 

C iA the above example). The selection whether the circuit of figure 11 or figure 12 applies 

~ on which· ·signal of the compatible pair is· quantized under. the influence of the 

-*in& control sipal derived from that common signal. In the above example, this was the 

{l+C)-signal, and thus figure 11 was used. 

More specifically, in the embodiment of figure 6: if the (L+C)-sipal, the 

tl+C)-signa1 and the C-signal are transmitted, the compensation circuits of figure 11 or 12 

"nat used. If the (L+C)-signal, the (R+C)-signal and the L~signal are transmitted, the 

QIQait of figure ii is used. If the (L+C)-signal, the (R+C)-signal and the R-signal are 
· "'-ilted the · · · · , circuit of figure 12 is used. 

For the embodiment of figure 8: if the (L+C+S)-signal, the (R+C+S)· 

~ the C-signal and the S-signal are transmitted.,· the compensation circuits of figure i 1 
12 are not · · · 

. Used. If the (L+C+S)-signal, the (R+C+S)-signal, the L-signal and the S-
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signal are transmitted, the circuit of figure 11 is used. lf the (L+C+S)-signal, the 

(R+C+S)-signal, the R-signal and the S-signal are transmitted, the circuit of figure 12 is 

used. If the (L+C+S)-signal, the (R+C+S)-signal, the L-signal and the C-signal are 

uansmitted, the circuit of figure 11 is used. If the (L+C+S)-signal, the (R+C+S)-signal, 

5 
the R-signal and the C-signal are transmitted, the circuit of figure 12 is used. Therefore, the 

uansmitters can be provided with one such compensation circuit which is switched into the 

uansmitter circuits of figures 6 and 8 in the way shown in figure 11 (a mode one) or in the 

way shown in figure 12 (a mode two), dependent of which signals are transmitted. Switching 

means (not shown), should be available to realize the switching of the compensation circuit 

10 into the transmitter circuit (in the modes one· and two) or out of the transmitter circuit (in a 

third mode). The switching means can switch the compensation circuit into the various 

modes in response to the first, second or third control signal, discussed with reference to the 

embodiment of figure 6, or in response to the first to the fifth control signal, discussed above 

with reference to the embodiment of figure 8. 

15 The compensation circuit described in figure 11 and 12 can also be used 

in the known transmitters described in the US Patent application ser. no. 32,915 mentioned 

previously or in the transmitter of figure 1. 

' 20 

A further embodiment of the transmitter apparatus is shown in figure 13. 

The transmitter of figure 13 has input terminals 1 and 2, to which the 

_signals L, R respectively are supplied. Those input terminals are coupled to subband splitters 

SPU and SPLl respectively. The subband signals obtained are supplied to inputs 150 and 
~-

' 
152 respectively of multiplexer 11 la. The multiplexer 11 la has the same function as the 

switching means 111' of figure 6, except for the fact that it now multiplexes only two signal 

components. The output 154 of the multiplexer 11 la is coupled to input 11' of matrixing 

.: 2S means 13a. The output 156 of the multiplexer 111 a is coupled to an input of the bitrate 

reducing means BRRl. The output of the bitrate reducing means BRRl is coupled to the 

input of expansion means (DEQ) 7', as well as to the input 26 of the signal combination 

means 29a. An output of the expansion means 7' is coupled to the input 12' of the matrixing 

means 13a .. 

Jo What has been said above in relation to the cooperation and 

interconnection between the bitrate reducer BRRI and the expander 7 in figure l, is equally 

valid for the bitrate reducer BRRl and expander 7' in figure 13. 

The matrixing means l 3a functions so as to obtain an output signal M at 

an output 14' which is proportional to the sum of the signals applied to the inputs 11' and 

::· ... 

I 

I. 
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output 14' of the matrixing means lJa is coupled via bitrate reducing means BRR2, 
12' 111e .. 

· . ut 25 of the combining means 29a. 
the itlP . . 

to Calculation means 65a are present. The calculation means 6Sa function in . -

. equivalent way to the calculation means 65' in figure 6, in that it now generates a first 

aJI second control signal only at its output 69. This control signal is applied a control signal 

l : 
111 

!58 of the multiplexer 1 lla, to the conuol signal input of the multiplexer 1Ci2a, to the 

;uol signal input 115 of the matrixing means l 3a and to the input 73 of the combining 

ineans 29a. The calculation means 6Sa comprise the generators GENl and GEN2. The 

maskifll control signals generated by the generators GENl and GEN2 are supplied to inputs 

. . 613 and 161.l respectively of a second multiplexer 162a. At outputs 164.1 and 164.2 are 
·a I . 
· · inasJcing control signals mscl and ~cs2 respectively available: 

The masking control signal mes 1 is applied to the bitrate reducing means f 
aR.Rl. The masking control signal mcs2 is applied. to the bitrate reducing means BRR2. 

In response to the first control signal applied to the input 158, the· 

-~ multiplexer 11 la is switched in such ·a p0sition that the subband signals of the L- and R-
'4 

signals are applied to the inputs 11' and 12' respectively of the matrixing means 13a. 

Further, the multiplexer 162a. is switched in a such a position that the masking control signal 

generated by the generator GENl is the first masking control signal mcsl and the masking 

conarol signal generated by the generator GEN2 is the second masking control sign81 mcs2~ 

; JJ Iii resp0nse to the second control signal, the multiplexer 11 la is switched 

' in such a position that the subband signals of the L- and R-signals are applied to the inputs 

12' and 11' respectively of the matrixing means 13a. Further, the multiplexer 162a is 

switched in such a position that the masking control signal generated by ~e generator GEN2 

is the first muldnc . control si1nal mes 1 and the masking control signal ·generated by the 

!S generator GENl is the second masking control signal mcs2. 

As already explained, the matrixing means 13a generates in response to 

die control signal applied to its control signal input l JS, at its output 14' subband signals Mi 

which satisfy the following equation: 

. . 

If the constants a and b are equal to each other, the control signal A applied to the control 

Si&nal· input 115, and thus the control signal input 115 itself, may be dispensed with. . 

Figure 14 shows an embodiment of the receiver for receiving the signal 
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~tted by the transmitter . of figure 13. The outputs 43 and 44 of the demultiplexer 

111
eans 4la are coupled to expansion means 48' and 49' respectively. Outputs of the 

expansion means 48' and 49' are coupled to inputs 55' and 56' respectively of dematrixing 

and switching means 57a. The dematrixing and switching means 57a now . has the subband 

sigtials of the signals L and R present at its outputs 167 and 168 respectively. The outputs 

167 and 168 are coupled to the output terminals 126 and 127 respectively via synthesis filter 

111eans SYNTHI and . SYNTH2 respectively, which synthesis filter means combine the 

subband signals so as to obtain replicas L' and R' of the original signals L and R. 

respectively. 

Figure 14a shows a more detailed diagram of the dematrixing ~d 

switching means 57a of figure 14. It is assumed here that the constants a and b of the 

formula given above both equal unity. The means 57a include a dematrixing unit which 
. . 

combines the signals applied to the inputs SS' and 56' and generates either the L or the R 

signal component, dependent of which of the two signal components is applied to the input 

s SS'. Further, controllable switches are present to couple, in response to the control signal 

applied to the control signal input 121 of the means 57a, the outputs 167 and 168 to either 

the output of the dematrixing unit and the input 55' or the other way around, again 

dependent of which of the Rand L signal components is applied to the input SS'. 

It has been explained above that the blocks denoted by GEN generate the 

~ bit allocation information which enables a data compression means to carry out data 
' 
! compression on the signal that should be compressed. Those generator blocks GEN generally 

comprise a power determining means for determining the signal power in the subbands or for 

determining the signal power as a function of frequency~ Further, a masking value 

determining means is present for determining a masking power value in each of the subbands 

or for determining the masking power as a function of frequency~ using the power 

information obtained by the power determining means. Fiinher, bit allocation determining 

means are preserit for determining the bit alJocation information (the number ot bits per 

sample for samples in time equivalent· signal blocks, one signal block in each of the 

subbands). 

If the switching in the multiplexer 111' takes place on the boundaries of 

those signal blocks, it may be possible to move the bitallocation means of the three 

generators, such as in figure 6, to a position after the multiplexer 162. This for the reason 

that the power information may be sufficient for the block 160 to derive the control signal· 

therefrom. 
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In another embodiment, the terminals 1, 90 and 2 could ·have been 

coupled to the inputs 161.1, 161.2 and 161.3 of the multiplexer 162 directly. The control 

signal can be obtained by the block 160 by coupling the inputs of that block to the input 

rerinmais via power determinfog means defined above, and generators GENl, GEN2 and 

5 
asN3 could have been insened directly after the multiplexer 162 so as to obtain the masking 

contral signals mcsl, mcs2 and mcs3. 

In the foregoing, it has been explained how complete signal components 

are multiplexed, such as by multiplexer 111' in figure 6. This means that all M subsignals of 

a signal component are multiplexed to the same output 154, 155 or 156. In a further l . embodiment however, it may be possible to multiplex corresponding subsignals or 
~o 
, corresponding subsignal groups to different outputs. This means that the control signal A, 

generated by the units 160, 160' and 160a in the figures 6, 8 and 13 respectively is now a 

multi component control signal, one for each of the subsignal groups to be multiplexed. The 

functioning of such embodiment for transmitting a two channel signal L and R, will be 

I
~ further explained with reference to figure 15, where further use will be made of the 

r embodiment of figure 13. 
I 

In (a) of figure 15, it is assumed that the frequency range of the left hand 

signal component L is divided into four subsignal frequency bands so as to obtain 4 

; subsignals. Or M equals 4. For multiplexing in the multiplexer 11 la in figure 13, the two 

r 
! 

highest frequency bands are grouped together. As a result, ·three groups of frequency bands 

G" 0 2 and 0 3 are present. The numbers 3, 4, 6 and 4 indicate the numbers of bits per 

sample required to data compress the four subsignals in the left hand signal component. In 

the same way, (b) in figure lS indicate by the numbers 2, S, 8 and 1 the numbers of bits per 

sample required· to data compress the four subsignals in the . right hand signal component R. 

·Those numbers have been obtained in a well known way. 

Upon comparing the numbers of bits per sample for the various subsignals 

of the left and right hand signal components, it can be decided which group of subsignals is 

supplied to which output of the multiplexer 11 la. Those group of subsignals haVing the 

highest number of bits per sample will be applied to the ~utput 154 of ·the multiplexer 11 la. 

As a result, shown in (c) of figure 15, the subsignal groups 0 1 and 0 3 of the L signal 

component· and the subsignal group 0 2 of the R signal component is supplied to the output 

1S4. The decision for the subsignal group 0 3 is based on adding the numbers of bits per 

sample . for the two subsignals of the L signal and of the R signal in said group and on 

deciding which sum is higher. As a result, at the output 156 of the multiplexer appear the 

{ 
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camplementary subsignals, see (d) of figure 15. This all happens in response to a three 
campanent control signal A, applied to the control input 158. 

It should be noted that the decision rule presented above does not yield the 

optimal switching settings. Better settings are obtained if the switching is based on the power 

5 
ill each subsignal group. The decision rule. presented above has been used for clarity of 

eXP1anation. 

At the output 14' of the matrixing means 13a, the sum of the subsignals in 

each group is available, as shown in (e) of figure 15. The numbers of bits per sample needed 

for the bitrate reduction in BRR!, is given in (t) of figure 15, and follows straightforward 

10 
from the fact that in the subsignal groups G, and G3 of the R signal component and the 

subsignal group G2 of the L signal component are supplied to the bitrate reduction unit 

sRRl. 

The numbers of bits per sample for the bitrate reducer BRR2 are obtained 

in the following w~y. The signal power Pi in each of the four frequency bands for the sum 
6 signal L+R is derived in a well known way. Further, the !J1asking threshold MTi in each of 

the four ·frequency bands is derived in the following way. MT1 is the masking threshold of 
the. L signal component in the first frequency band, MT2 is the masking threshold of the R 
signal component in the second frequency band, and MT3 and MT, are the masking 

thresholds of the L signal· component in the two highest frequency bands, see also (c) of 

b figure 15. Next, the bitneed in each subsignal frequency band can be derived from Pi - ~' 
as the bitneeds are proportional to Pi - Mi. Using these four values for the bitneeds, the bit 
allocation information (the four numbers of bits per .sample, one for each of the four 
frequency band&, and thus the mcSi information) can be obtained in a well known way. 

It will be clear that the modified version of the control signal A is needed 
~ in the receiver in order to combine the correct subsignals in the dematrixing and switching 
i 

· : unit 57a so as to obtain the replica of the L and R signal component. 

Next,· the three-channel version will be explained with reference to figure 

16, in combination with figure 6. 
1 I In (a) of figure 16, the frequency range of the left hand signal component 

r Lis shown, divided into four frequency bands. Again, four subsianaJs aJe assumed to c:over 
: the complete frequency spectrum. For multiplexing in the multiplexer 111' in figure 6, the 

two highest frequency bands are grouped together. As a result, three groups of frequency 

bands Gtt 0 2 and 0 3 are present. The numbers 2, S, 7 and 3 indicate the numbers of bits per 
sample required to data compress the four subsignals · in the left hand signal· component. In 
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i11e saine way, (b) in figure 16 indicates by the numbers 3, 4, 1 and 2 the numbers of bits 
pd saznple required to data compress the four subsignals in the right hand signal component 
Jl. {c) in figure 16 indicates by the numbers 5, 3, 8 and 1 the numbers of bits per sample 
required to data compress the C signal component. Those numbers have been obtained in a 

~known way. 

Upon comparing the numbers of bits per sample for the various subsignals 

o{ the L, R and C signal components, it can be decided which group of subsignals is 

supPiied to which output of the multiplexer 111 '. Again, for ease of explanation, the decision 

rule is used that those group of subsignals having the lowest number of bits per sample will 
?o be applied to the output 156 of the multiplexer 111 '. As a result, shown in (t) of figure 16, 

the subsignal groups G1 of the L signal, G2 of the C signal and 0 1 of the R signal component 
is supplied to the output 156. (d) of figure 16 indicates which subsignal components are 
applied to the output 154 and (e) of figure 16 indicates which subsignal components are 
supplied to the output 155 of the multiplexer 111 '. This all happens in response to a three 

JS component control signal A, applied to the control input 158. 

At the output 14' of the matrixing means 13', the sum of the subsignals 
L+C in each group is available, as shown in (h) of figure 16. At the output 92' of the 
matrixing means 13', the sum of the subsignals R +C in each group is available, as shown in 
(i) in figure 16. The numbers of bits per sample needed for the bitrate reduction in BRRl, is 

r given in (g) of figure 16, and follows straightforward from the fact that the subsignals in 
group 0 1 of the L signal component, in group 0 2 of the C signal component and in group 01 

of the R signal component are supplied to the bitrate reduction unit BRRl. 

The numbers of bits per sample for the bitrate reducer BRR2 are obtained 

in the followina. way. The signal power Pi in each of the four frequency bands for the sum 
signal L+C is derived in a well known way. Further, the masking threshold MT1 in each of 
the four frequency bands is derived in the fol1owing way. MT1 is the masking threshold of 
:he C signal component in the first frequency band and MT2, MT, and MT4 are the.masking 

thresholds of the L signal component in the second, third and fourth frequency band, see also 
(d) of figure 16. Next, the bitneeds are again derived from Pi - Mi. Using these four values 
for the bitneeds, the bit allocation· information (the four numbers of bits per sample, one for 
each of the four freqliency bands, and thus the me~ information) can be obtained· in a well 

known way. 

The numbers of bits per sample for the bitrate reducer BRR3 are obtained 
in the following way. The signal power Pi in each of the four frequency bands for the sum 
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*131 R+C is derived in a well known way.. Further, the masking threshold MTi in each of 

· i11e four frequency bands is derived in the following way .. MT 1 and MT 2 are the masking 

~olds of the R signal component in the first. and second frequency bands and MT3 and 

pif,.are the masking thresholds of the C signal component ·in the third and fourth frequency 

11811
d, see also (e) of figure 16. Next, again the bitneeds are derived from Pi - Mi. Using 

these four values for the bitneeds, the bit allocation information (the four numbers of bits per 

saanJ>le, one for each of the four frequency bands. and thus the me!] information) can be 

obtained in a well known way. 

It will be clear that the modified version of the control signal A is needed 

l in the receiver in order to combine the correct subsignals in the dematrixing and switching 

r unit 57' so as to obtain the replicas of the L, R and C signal component. It will further be 

clear that the switching means, such as the switching means in figure 14a and such as 

included in the dematrixing and switching means in the figures 7 and 9 must be capable of 

switching the various (groups ot) subsignals to the correct outputs • . 
! . ! 
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A transmitter for transmitting at least a first and a second main signal 

:. nent via a transmission medium, the transmitter comprising 

;JDflJ t a first and a second input terminal for receiving the first and second main signal 
• ai 1eas . . 
,_panent, . 

least a first and a second signal conversion means, each having an input coupled to a 

~ ~nding one of the input terminals and an output, the conversion means being adapted 

X' convert an input signal applied to its input into M subsignals and to apply the M 

sut>signals to_ its output, 
. multiplexer means having at least a first and a second input coupled to the outputs of the at 
JcaSC two signal conversion means, at least a first and a second output and a control signal 

:npul, 
. first compression means having an input coupled to the at least second output of the 

multiplexer means, the first compression means being adapted to carry out a data reduction 
step on the signal applied to its input in response to a first masking control signal and to 

supply a data compressed signal to an output, 

. masking control signal generator means for generating the first masking control signal for 
die first compression means, the first masking control signal having a relationship with a 

masking threshold of the signal applied to the input of the first compression means, 

· first expansion means bavin& an input and an output, the input being coupled . to the first 
compression means, the expansion means being adapted to carry out a data expansion on the 
sip! applied to its input so as to obtain a replica of the signal applied to the input of the 

first compression means and to supply the replica to its output, 

· matrixing means having at least a first and a second· input, the first input being coupled to 

Ille first output of the multiplexer means and the second input being coupled to the output of 
the first expansion. means, the matrixing means further having an output for supplying an 
output signal, the matrixing means being adapted to combine the signal applied to its first 

inPllt ~d at least the signal applied to its second input so as to obtain the output si&nal, 

· second compression means having an input coup~ed to the output of the matrixing means 

and an output, the second compression means being adapted to carry out a data reduction 

·'"' 
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steP 00 the signal applied to its input in response to a second masking control signal and to 

ly a data reduced output signal to its output, the masking control signal generator means 
sut>P . 
being adapted to generate the second masking control signal for the second compression 

..... ns the second masking control signal having a relationship with a masking threshold of 
~· ' . 

signal applied to the first input of the matrixing means, 
~~ . 

; 

. insttUction signal generator means for generating at least first and second instruction 

~gnais, the first instruction signal being generated for enabling an expansion in a receiver on 

the data reduced output signal of the first compression means so as to obtain a replica of the 

signal applied to the input of the first compression means, the second instruction signal being 

generated for enabling an expansion in the receiver on the data reduced output signal of the 

second compression means so as to obtain a replica of the output signal of the matrixing 

means • 
• control signal generator means for generating the control signal for the multiplexer means, 

. signal combinati~n means for combining the output signals of the at least first and the 

J second compression means as well as the first and second instruction signal and the control 

signal so as to enable the transmission of those output signals. 

' .. A transmitter for transmitting a first and a second main signal component 

Ind at least one auxiliary signal component via a transmission medium, characterized in that 

:ie transmitter comprises 

~ ·a least three input. terminals for receiving the at least three signal components, 

· a least three signal conversion means, each having an input coupled to a corresponding one 

x the input terminals and an output, the conversion means being adapted to convert an input 

qm1 applied to its input into M subsignals and to apply the M subsignals to its output, 

. :nultiplexer means having at least a first, a seconq and a third input coupled to the outputs 

t at !be at least three signal conversion means, at least a first, a second and a third output and 
• 
I a canttol signal input, 

· first compression means having an foput coupled to the at least third output of the 

~er means, the first compression means being adapted to carry out a data reduction 

llp on the signal applied to its input in response to a first masking control signal and. to 

1'ply a first data compressed signal to an output, 

,_-::• control signal generator means for generating the first masking control signal for 

'a COmi>ression means, the first masking control signal having a relationship with a 

. ~ ~old of the signal that is applied to the input of the first compression means, 

ClpanSlon means having an input and an output, the input being caupled to the first 
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c01'1presSion means, the expansion means being ad_apted to carry out an expansion on the 

silflal applied to its input so as to obtain a replica of the signal applied· to the input of the 

fitSt eompression means and to supply the replica to its output, 

inatrixing means having at. least a first, a second and a third input, the first and second . . 

iJJput being coupled to the first and second output respectively of the multiplexer ineans, and 

me third input being coupled to the output of the expansion means, the matrixing means · 

bavirii a. first and a second output for supplying a first and a second output signal, the 

inatrixing means being adapted to combine the signals applied to its inputs So as to obtain the 

first output signal which has a relationship with a combination of the first main signal 

component and the at least one auxiliary signal component, and the second output signal 

which has a relationship with a combination of the second main signal component and the at 

least one auxiliary signal component, 

• second and third compression means, each having an input coupled to the first and second 

output · respectively of the matrixing means, and an output, the compression means being 

adapted to carry out a data reduction step on the signals applied to its inputs in response to 

second and third masking control signals and to supply data compressed first and second 

output signals to their outputs, the masking control signal generator means being adapted to 

generate the second. masking control signal for the second compression means, and being 

adapted to generate the third masking control signal for the third compression means, the 

second masking control signal having a relationship with a masking threshold of the signal 

that is applied to first input of the matrixing means, the third masking control signal having a 

relatiOnship with a masking threshold of the signal applied to the second input of the 

matl'Wng means. 
- instruction signal &enerator means for generating at least first, second and third instruction 

signals, the tint instruction signal being generated for enabling an expansion in a receiver on 

the data reduced output signal of the first compression means so as to· obtain a replica of the 

signal applied to the input of the first compression means, the second instruction signal being 

generated for enabling an expansion in the receiver on the data reduced output signal of the 

second compression means so as to obtain a replica of the first output signal of the matrixing 

means, ·the third instruction signal being generated for enabling an expansion in the receiver 

on the data reduced output signal of the third compression means so as to obtain a repliea of 

the second output signal of the matri-xing means. 

··control signal generator means for generating the control signal for the multiplexer means, 

·signal combination means for combining the output signals of the first, second ind third 
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aoinpression means as well as the fi~t, second and third instruction signals and the control 

signal so as to enable the transmission of those output signals. 

A transmitter as claimed in claim 2, characterized in that the control J. 
signal generator comprises calculation means for calculating at least three data reduction 

ratios, a first data reduction ratio relating to the amount of data reduction realized by the 
~ . 

fjtSt, second and third compression means together, in the case that the first main signal 

cornponent would have been applied to the. first input of the matrixing means, the second 

main signal component would have been applied to the second input of the matrixing means, 

and the at least one auxiliary signal component would have been applied to the input of the 

firSt compression means, a second data reduction ratio relating to the amount of data 

reduction realized by the first, second and third compression means together, for the case 
. . 

that the first main signal component would have been applied to the first input of the 

matrixing means, the at least one auxiliary signal component would have been applied to the 

second input of the matrixing means, and the second main signal component would have 

·.been applied to the input of the first compression means, a third data reduction ratio relating 

·to the amount of data reduction realized by the first, second and third compression means. 

together, for the case that the at least one auxiliary signal component would have been 

applied to the first input of the matrixing means, and the second main signal component 

would have been applied to the second input of the matrixing means and the first main signal 

component would have been applied ·. to the input of the first compression means, the 

multiplexing means being adapted to interconnect its inputs with its outputs in such a way 

that, if th~ first data reduction ratio is larger than the other data reduction ratios, its first 

input is connected to its fint output, its second input is connected to its second output and its 

third input is connected to its. third output, and if the second data reduction ratio is larger 

than the other data reduction ratios, its first input is connected to its first output, its second 

input is connected to its third output and its third input is connected to its second output, and 

if the third data reduction ratio is larger than the other· data reduction ratios, its third input is 

connected to its first output, it second input is connected to its second output, and its first 

input is connected to its third output, the control signal generator means ··being adapted to 

generate a first control signal in response to the first data reduction ratio beilig larger than 

the other data reduction ratios, a second control signal in response to the second data 

reduction ratio being larger than the other data reduction ratios, and a third control Signal in 

response to the third data reduction ratio being larger than the other data reduction ratios, 

the signal combination means als0 being adapted to receive the at least three control signals 
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50 
as to enable the transmimon of those control signals. 4. A transmitter as claimed in claim 3, characterized in that the matrixing 

·means comprise a control signal input for receiving the at least first, second and third control 
signal. 

5 A transmitter as claimed in claim 2, 3 or 4, characterized in that, .hat 

s . 
. 1t1&5kinl control signal generator means comprise at least a first masking control signal 

generator for generating the first masking control signal, a second masking control signal 
gcnerau>r for generating the second masking control signal and a third masking control signal 
generator for generating the third masking control signal, each having outputs coupled to 
inputs of a second multiplexer means. at least three outputs of the second multiplexer means 
forming the. outputs of the masking control signal generator means, the second multiplexer 
means having a control signal input for receiving the control signal from the control signal 

. generatOr means. 
\ 6. A transmitter as claimed in claim 2, 3, 4 or S, for transmitting a first and 
L 1 second main signal component and at least a first and a second auxiliary signal component 
l via the transmission medium, characterized in that the transmitter further comprises . 
\ . a fourth input terminal for receiving the at least second auxiliary signal component, 

! . ! . a fourth signal conversion means, having an input coupled to the fourth inpur terminal and 
l • output, the fourth conversion means being adapted to convert the second auxiliary signal 
f :msponent applied to its input into M subsignals and to apply the M subsignals to its output, 

i 
1 ~ multiplexer means having a fourth input coupled to the output of the fourth signal 
\ 
I 
~on means, and a fourth output, 
· binb compression means having an input coupled to the fourth output of the multiplexer 
-. the fourth compression means being adapted to carry out a data reduction step on the 
1'111 applied to its input in response to a fourth masking control signal and to supply a 
-- data compressed signal to an output, '- masking. control signal generator means being further adapted to generate the fourth 
::a COn1lol signal for Ille fourth compression means, Ille fourth masking control signal 
~ ttlationship with a masking threshold of the signal applied to the input of the fourth 
~QllOll means, 

~ ·tlP&nsion means having an input and an output, the input being coupled to the 
. '-~on means, the expansion means being adapted to carry out a expansion on 
'~ to its input so as to obtain a replia of the signal applied to the input of the 

on means and to supply the replica to its output, 
..... 
-~·· -.:: ...... 
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_. .. ing means having a fourth input being coupled to the output of the second 
rJle.rnaa.a-

. eans the matrixing means being adapted to combine the signals applied to its 
·on rn ' · 

#'51 as to obtain the first output signal which has a relationship with a combination of 

~rJ so ain signal component and the at least first and second auxiliary signal component, 
prsr rn 

~ ~ .... nnd output signal which has a relationship with a combination of the second main 
-' the ::.--
. coroponent and the at least first and second auxiliary signal component, 

, jnsuuction signal generator means being further adapted to generate a fourth instruction 
• tbC . 
siJ11l1 for enabling an expansion in the receiver on the data reduced output signal of the 

iQUrth coropression means so as to obtain a replica of the signal applied to the input of the 

fourth compression means, . 

. the signal combination means being further adapted to combine the output signal of the 

· iourth compression means as well as the fourth instruction signal so as to enable the 

uansmission of those signals. 

1. A transmitter as claimed in claim 6, characterized in that,the control 

I signal generator comprises calculation. means for calculating at · 1east five data reduction 

1 ratios, a first data reduction ratio relating to the amount of data reduction realized by the 

/ first, second, third and fourth compression means together, in the case that the first main 

signal component would have been applied to the first input of the matrixing means, the 

second main signal component would have been applied to the second input of the matrixing 

, means, the first auxiliary signal component would have been applied to the third input of the 

matrixing mean~ and the second auxiliary signal component would have been applied to the 

I fourth input of the matrixing means, a second data reduction ratio relating to the amount of 
I 
I data reduction reaH7«1 by the first, second, third and fourth compression means together'· for 
l 

I the case that the first main signal component would have been applied to the first input of the 
i 

matrixing means, the first auxiliary signal component would have been applied to the second 

input of the matrixing means, the second main signal component would have been applied to 

the third input of the matrixing means, and the second a~xiliary signal component would 

have been applied to the fourth input of the matrixing means, a third data reduction ratio 

relating to the amount of data reduction realized by the first, second, third and fourth 

compression means together, for .the case that the first auxiliary signal component would 

have been applied to the first input of the matiixing means, and the second main signal 

component would have been applied to the second input of the matrixing means, the first 

signal signal component would have been applied to. the third input of the matrixing means, 

and the second auxiliary signal component would have been applied to the fourth input of the 

11111111111111 11111 1111111 1111 
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. ·ng means, a fourth data reduction ratio relating to the amount of data reduction ::;:i by the first, second, tliird and founh compression means together, for the case tliat 

. nrst main signal cc>mponent would have been apptied to the first input of the matrixing 

~ the second auxiliary signal component would have been applied to the second input of 

~~trixing means, the first auxiliary signal sig.nal component would have been applied to 

;c thifd input of the matrixing means, and the second main signal component would have 

;e pPlied to the fourth input of the matrixing means, a fifth data reduction ratio relating 
:icdla 

th 
amount of data reduction realized by the first. second, third and fourth compression ., e 

5 
together, for the case that the second auxiliary signal component would have been - . JPl>lied to the first input of th~ matrixing means, the second main signal component would 

• bee!1 applied to the second input of the matrixing means, the first auxiliary signal signal 
~ . 

;omponent would have been applied to the third input of the matrixing means, and the first 

~signal component would have been applied to the fourth input of the matrixing means, 

:!le control signal generator means being adapted to generate a first control signal in response 

» the first data reduction ratio being larger than the other data reduction ratios, a second 

:oouol signal in response to the second data reduction ratio being larger than the other data 

:aiuction ratios, a third control signal in response to the third data reduction ratio being 

Jriet than the other data reduction ratios, a fourth control signal in response to the fourth 

2ra reduction ratio being larger than the other data reduction ratios, and a fifth control 

qnal in response to the fifth data reduction ratio being larger than the other data reduction 

!itios, the multiplexing means being adapted to interconnect its inputs with its outputs in 

lllCb a way that, in response to the first control signal. its first input is connected to its first 

Olllpllt, its second input is connected to its second output, its third input is connected to its 

iird output, and its fourth input is connected to its fourth output, and in response to the 

ll:al1d control signal, its first input is· connected to its first output, its second input is 

:aanected to its third output, its third input is connected to its second output, and its fourth 

._ is connected to its fourth output, and in response to the third control signal, its third 

11111t is connected to its first output, it second input is connected to its second output, and its 

~ input is connected ·to its third output and its fourth input is connected to its fourth 

~ and in response to the fourth control signal, its first input is connected to its first 

~ its fourth input is connected to its second output, its third input is connected to its 

: output, ~d its second input is connected to its fourth output, and in response . to the 

. control signal, its fourth input is connected to its first output, its second input is 

~to its second o~tput, its third input is connected to its third output, and its first 
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and the signal combination means also being adapted to receive the at least five control 

signals so as· to enable the transmission of those control signals. 

8. A transmitter as claimed in claim ~, characterized in that the matrixing 

5 means comprise a control signal input for receiving the at least first, second, third, fourth 

and fifth control signal. 

9. A transmitter as claimed in claim 6, 7 or 8, characterized in that, the 

masking control signal generator means further comprise at least a fourth masking control 

signal generat0r for generating the fourth masking control signal, the fourth masking control 

signal generator having an output coupled to a founh input of the second multiplexer means, 

at least four outputs of the second multiplexer means forming the outputs of the masking 

control signal generator means, the second multiplexer means having a control signal input 4 
for receiving the control signal from the control signal generator means. 

10. A transmitter as claimed in any one of the claims 2 to 9, characterized in 

that the transmitter further comprises compensation means having 

- a first, a second and a third input terminal and an output terminal, 

- third expansion means with an input coupled to the first input terminal for receiving an 

input signal and with an output for supplying an expanded output signal, 

- second signal combination means having a first input coupled to the output of the third 

expansion means, a second input coupled to the second iriput terminal of the compensation 

means, a third input coupled to the third input terminal of the compensation means, and an 

output, the said output being coupled to the output terminal of the compensation means. 

11. A transmitter as claimed in claim 10, characterized in that, the second 

signal combination means is adapted to add the signal applied to its second input to ·the signal 

applied to the' first input in a subtractive way, and to add the signal applied to its third input 

in an additive way. 

12. A transmitter as claimed in claim 10 or 11, characterized in that, the 

transmitter comprises switchin& means 

- for coupling, in a first mode, the first input terminal of the compensation means to the 

second compression means, the. second input terminal of the compensation means to the first 

output of the matrixing means, the third ~nput terminal of the compensation means to the 

second output of the matrixing means , and the· ou·tput terminal of the compensation means to 

the input of the third compression means, 

• for coupling, in a second mode, the first input terminal of the compensation means to_ the 
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. third compression means,· the Sec:ond input terminal of the compensation means to the second 

output of the matrixing means, the third input terminal of the compensation means to the first 

output of the matrixing means, and the output terminal of the compensation means to the 

input of the second compression means, and 

- for decoupling the compensation means in a third mode. 

13. A transmitter for transmitting a first and a second main signal component 

and at least one auxiliary signal component via a transmission medium, characterized in that 

the transmitter comprises 

- at least three input terminals for receiving the at least three signal components, 

- multiplexer means having at least a first, a second and a third input coupled to the at least 

three input terminals, at least a first, a second and a third output and a control signal input 

for receiving a control signal, 

- first compression means having an input coupled to the at least third output of ·the 

multiplexer means, the first compression means being adapted to carry out a data reduction 

step on the signal component applied to its input in response to a first masking control signal 

. and to supply a first data compressed signal component to an output, 

- masking control signal generator means_ for generating the first masking control signal for 

the first compression means, the masking control signal generator means being adapted ~ 

derive the masking control signal from the signal component applied to the input of the first 

compression means, 

- first expansion means having an input and an output, the input being coupled to the first 

compression. means, the expansion means being adapted to carry out an expansion on the 

signal· applied. to its input so as to obtain a replica of the signal component applied to the 

input of the first compression means and to supply the replica to its output, 

- matrixing means havin1 at least a first, a second and a thitd input, the first and second 

input being coupled to the fint and second output respectively. of the multiplexer means, and 

the third input being coupled to the output of the expansion means, the matrixing means 

having a first and a second output for supplying a first and a second output sigiial, the 

matrixing means being adapted to combine the first main signal component and the at least 

one auxiliary component so ~ to obtain the first. output signal, and being adapteid to combine 

the second maht signal component and the at least one auxiliary signal component so as to 

obtain the second output signal, 

.. second and third compression means, each having an input coupled to the first and second 

output respectively of the matrixing means, and an: output, the compression means being 
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adapted to carry out a data reduction step on the signals applied to its inputs in response to 

second and third masking control signals and to supply data compressed first and second 

output signals to their outputs, 

- second masking control signal generator means being adapted to generate the second 

masking control signal for the second compression means, and being adapted to generate the 

third masking control signal for the third compression means, the second masking control 

signal generator means being adapted to derive the second masking control signal from the 

signal component that is applied to the first input of the matrixing means and being adapted 

to derive the third masking control signal from the signal component that is applied to second 

input of the matrixing means, 

- instruction signal generator means for generating at least first, second. and third instruction 

signals, the first instruction signal being generated for enabling an expansion in a receiver on 4 · 

the data reduced .output signal of the first compression means so as to obtain a replica of the 

signal component applied to the input of the first compression means, the second instruction 

signal being generated for enabling an expansion in the receiver on the data reduced output 

signal of the second compression means so as to obtain a replica of the first output signal of 

the matrixing means, the third instruction signal being generated for enabling an expansion in 

the receiver on the data reduced output signal of the third compression means so as to obtain 

a replica of the second output signal of the matrixing means, 

- control signal genemtor means for generating the control sign&! for the multiplexer means, 

- signal combination means for combining the output signals of the first, second and third 

compression ineans, the control signal as well as the first, second and third instruction 

signals so as to enable the transmission of those signals, and that the transmitter comprises 

the compensation means of claim 10, 11 or 12. 

14. A transmitter as claimed in any one of the claims 1 to 13, characterized in 

that the transmitter is in the form of an arrangement for recording the output signal of the 

signal combination means on a record carrier. 

15. A record ~er obtained by the transmitter as claimed in claim 14, 
. . 

comprising the output signal of the signal combination means recorded in the track, the said 

output signal comprising the at least one control signal. 

16. A receiver for receiving at least a first and a second main signal 

component that have been transmitted via a transmission medium by a transmitter, 

characterized in that the receiver comprise$ 

·demultiplexer means for retrieving first and second instruction signalsy compressed first and 
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second signals and a control signal from an information signal received from the transmission 

medium, and for supplying the instruction signals and the first and second signals to 

• expansion means having at least two outputs, the expansion means being adapted to carry 

out a data expansion on the first compressed signal in response to the first instruction signal 

so as to obtain a replica of an original uncompressed first signal and to supply the replica to 

a first one of said at least two outputs, to carry out a data expansion on the second 

compressed signal in response to the second instruction signal so as to obtain a replica of an 

original uncompressed second signal and to supply the replica to the second one of said at 

least two outputs, 

- dematrixing means having at least a first and a second input coupled to the at least first and 

second output respectively of said expansion means and having at least one output, the 

dematrixing means being adapted to combine ·the signals applied to its inputs so as to obtain 

M subsignals corresponding to an output signal at its at least one output, 

- switching means having a control signal input for receiving the control signal, the switching 

means being adapted to receive the output signal of the matrixing means and one of the 

· output signals of the expansion means and being adapted to supply either the m-th subsignal 

of the output signal of the dematrixing means to a first output, or the m-th subsignal of the . 

said one output signal of the expansion means to said first output· in response to said control 

signal, 

- first recQnversion means having an input coupled to the first output of the switching means 

and an output coupled to a first output terminal for supplying the replica of the first main 

signal component, where mis an integer. 

17. Receiver as claimed in claim 16, characterized in that the switching means 

are further adapted to supply either the n-th subsignal of the said one output signal of the 

expansion means to said first output, or the n-th subsignal of the output signal of the 

dematrixing means to said first output in response to said control signal, where n is an 

integer un_equal to m. 

18. Receiver as claimed in claim 16, characterized in that the switching means 

are adapted to supply either the M subsignals of the output signal of the dematrixing means 

to said first output, or the M subsignals of said one output signal of the expansion means to 

said first output in response to said control signal. 

19. Receiver as claimed in claim 16, characterized in that the switching means 

are further adapted to supply either the m-th subsignal of the said one output signal of the 

expansion means to a second output, or the m-th subsigrial of the output signal of the 

1111111111111111111111111·11111 
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dematri.xing means to said second output in response to said control signal, the receiver 

further comprising 

- second reconversion means having an input coupled to the second output of the switching 

means and an output coupled to a second output terminal for supplying the replica of the 

second main signal component. 

20. Receiver as claimed in claim 19, characterized in that the switching means 

are further adapted to supply either the n-th subsignal of said one output signal of the 

· expansion means to said second output, or the n-th subsignal of the output signal of the 

dematrixing means to said second . output in response to said control signal, where n is an 

integer unequal to m. 

21. Receiver as claimed in claim 19, characterized in that the switching means 

are adapted to supply either the M subsignals of the said one output signal of the expansion 

means to said second output, or the M subsignals of the output signal of the dematrixing 

means to said second output in response to said control signal. 

· 22. A receiver for receiving a first and a second main signal component and 

at least a first auxiliary signal component that have been transmitted via a transmission 

medium by a transmitter, characterized in that the receiver comprises 

- demultiplexer means for retrieving first, second and third instruction signals and 

i 
i compressed first, second and third signals from an information signal received from the 

1
°

11 

transmission medium, and for supplying said signals to 

- expansion means having at least three outputs, the expansion means being adapted to carry 

! out a data ex~ion on the first compressed signal in response to the first instruction signal 

so as to obtain a replica of the original uncompressed first signal and to. supply the replica to 

a first one of said at least three outputs, to carry out a data expansion on the second 

compressed signal in response to the_ second instruction signal so as to obtain a replica of the 

original uncompressed second signal and to supply the replica to the second one of said at 

least three outputs, to carry out· a data expansion on the third compressed signal in response 

to the third instruction signal so. as to obtain a replica of the original uncompressed third 

signal and to supply the replica to the third one of said at least three outputs, 

- dematrixing and switching means having at least a first, second and a third input coupled to 

the at least first, second and third· output respectively of said expansion means and having at 

least three outputs, the dematrixing and switching means being adapted to combine the 

signals applied to its inputs so as to obtain M subsignals corresponding to the first main 

signal component at its first output, M subsignals corresponding .to the second main signal 
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component at its second output and M subsignals corresponding to the at least first auxiliary 

signal component at its at least third output, 

_ firSt reconversion means having an input coupled to· the first ouiput of the dematrixing and 

,witching means and an output coupled to a first output terminal for supplying the replica of 

the first main signal component, 

• second reconversion means having an input coupled to the second output of the dematrixing 

and switching means and an output coupled to a second output terminal for supplying the 

replica of the second main signal component, 

- at least a third reconversion means having an input coupled to the third output of the 

~ dematrixing and switching means and an output coupled to a third output. terminal for 

' supplying the replica of the at least first auxiliary signal component. 

23. A receiver as claimed in claim 22, characterized in that the demultiplexer 

means is further adapted to retrieve at least the first, second third control signals from the 

information signal received from the transmission medium, and to supply said control signals 

to an output, 

the said output being coupled to a control signal input of the dematrixing and switching 

means. 

24. A receiver as claimed in claim 22 or 23, for receiving a first and a second 

main signal component and at least a first and a second auxiliary signal component, that have 

been transmitted via the transmission medium by the transmitter, the demultiplexer means 

further being adapted to retrieve· at least a fourth compressed signal and at least a fourth 

instruction signal from the information signal received from the transmission medium, and to 

supply said fourth compressed signal to a fourth output, the said fourth output being coupled 

to a fourth input of the expansion means, the expansion means being adapted to carry out a 

data expansion on the fourth compressed signal in response to the fourth instruction signal so 

as to obtain a replica of the original uncompressed fourth signal and to supply the replica to 

a fourth output, the dematrixing and switching means further having at least a fourth input 

coupled to the at least fourth output of said expansion means and having at least a fourth 

output, the dematrixing and switching means further being adapted to combine the signals 

applied to its inputs so as tO obtain M subsignals corresponding to the at least second 

auxiliary signal component at its fourth output, 

- fourth reconversion means having an input coupled to the fourth output of the dematrixing 

and switching means. and an output coupled to a fourth output terminal for supplying the 

replica of the second auxiliary signal component. 
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zs. A receiver as claimed in claim 22. 23 or 24, characterized in that the 

J receiver is in the form of an arrangement for reproducing the first and second main signal 
! 
4 component and the at least one auxiliary signal component from a record carrier. 
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