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Encoding of a plurality of information signals. 

Various prior art transmission systems have been described in which a multi 

channel information signal, such as a multi channel audio signal, is transmitted via a 

transmission medium. Generally, use is made of matrixing in order to obtain first and second 

composite audio signals that can be retrieved upon reception and reproduced as a stereo 

5 audio signal. Reference is made in this respect to EP 678.226 AI. which is document (8) in 

the list of related documents. 

10 

The present invention, ~owever, is not restricted to a transmission of multi 

channel information signals in matrixed from. 

Upon encoding, the various information signals of the multi channel information 

signal are data compressed and combined into one serial datastream and subsequently 

transmitted via the transmission medium. Upon reception of the transmitted data, the various 

data compressed information signals are retrieved and data expanded so as to obtain replicas 

15 of the original information signals. 

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

published European patent applications 457,390AI (PHN 13.328} and 457.391Al 

(PHN 13.329), the documents (7a) and (7b) respectively in the list of references. Further. 

reference is made to two ISO/IEC standard documents. the documents (9) and ( 10) in the list 

20 of related documents, referred to as MPEG-1 and MPEG-2 standard documents. 

25 

The documents cited above generally relate to data compression based on 

subband coding. The invention is however not restricted to data compression based on 

subband coding. Other data compression techniques, such as transform coding. are equally 

well applicable. 

The invention aims at providing further improvements to an encoder apparatus 

for encoding a plurality of information signals. 

In accordance with the invention, the apparatus for encoding a plurality of 
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digital information signals, having at 1easl 

- first input means for receiving a first digital information signal. 

- second input means for receiving a second digital information signal. 

- first signal combination means for combining at least the first and second digital 

5 information signal and being adapted to generate a first combinalion signal, 

- first and second data compression means for data compressing the first and second digital 

information signal so as to obtain first and second data reduced digital information signals, 

- first, second and third masked threshold determining means for determining first. second 

and third masked thresholds respectively from the first, second digital information signals 

10 and the first combination signal respectively, 

- first selection means for deriving one masked threshold from at least the first and third 

masked threshold so as to obtain a first selected masked threshold, the first data compression 

means being adapted to carry out a data compression step on the first digital information 

signal in response to said first selected masked threshold. 

15 - formatting means for combining the first and second data reduced digital information 

signals into a transmission signal suitable for transmission via a transmission medium. 

The invention is based on the fo11owing recognition. The invention resides in 

the objective to provide a multi channel encoding apparatus which enables an undistorted 

decoding in a corresponding decoding apparatus. The encoder apparatus encodes the multi 

20 channel signals and the encoded multi channel signals will be received in the decoder 

apparatus. This decoder apparatus may generally be capable of carrying out a matrixing 

procedure so as to obtain at least one combination signal. In a 2-channel decoding apparatus. 

matrixing results in the generation of two combination signals that can be reproduced as a 

stereo signal via two loudspeakers positioned in a stereo setup. Eitperiments revealed that 

25 during decoding sometimes an noise component became audible. Investigations resulted in 

the recognition that those noise components became apparent because of the matrixing 

process. More specificaUy, the noise components originated from quamisation noise that was 

masked before the matrixing step could not be masked thereafter. By selecting another 

masked threshold. this problem could be solved. More specifically. during enc<>ding an 

30 information signal, a choice is made for the masked threshold with which the information 

signal in question must be data reduced. The choice is made between at least two masked 

thresholds, one of which is the masked threshold derived from the information signal itself 

and one of which is the masked threshold derived from another signal, such as that 

combination signal that includes the information signal in question. 
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The problems identified above occur in various transmission systems, such as in 

transmitting a stereo audio signal. The left hand signal component (L) and the right hand 

signal component (R) of the stereo audio signal are data compressed and subsequently 

transmitted. Upon reception, the data compressed left and right hand signal components are 

5 data expanded and combined so as to obtain a mono signal. Quantisation noise may become 

audible in the mono signal without applying the measure in accordance with the invention. 

In a 3-channel encoding apparatus. a left hand signal component (L), a right 

hand signal component (R) and a centre signal component (C) of the 3-channel audio signal 

are data compressed and subsequently transmitted. Upon reception, the data compressed left 

10 and right hand signal components and the centre signal component are data expanded. The 

left hand signa1 component and the centre signal component are subsequently combined so as 

to obtain a composite left signal component and the right hand signal component and the 

centre signal component and combined so as to obtain a composite right hand signal 

component. Quantisation noise may become audible in both composite signal components 

15 without applying the measure in accordance with the invention. 

In a 4-channel encoding apparatus. a left hand signal component (L). a right 

hand signal component (R), a centre signal component (C) and a surround signal component 

(S) of the 4-channel audio signal are data compressed and subsequently transmitted. Upon 

reception, the data compressed left and right hand signal components. the centre signal 

20 component and the surround signal component are data expanded. The left hand signal 

component, the centre signal component and the surround signal component are subsequently 

combined so as to obtain a composite left signal componenl and the right hand signal 

component. the centre signal component and the surround signal component are combined so 

as to obtain a composite right hand signal component. Quantisation noise may become 

25 audible in both composite signal components without applying the measure in accordance 

with the invention. 

In a 5-channel encoding apparatus. a left hand signal component (L). a right 

hand signal component (R). a centre signal component (C). a surround left signal component 

(S1) and a surround right signal component (Sr> of the 5-channel audio signal are data 

30 compressed and subsequently transmitted. Upon reception, the data compressed left and right 

hand signal components, the centre signal component and the surround left and right signal 

components are data expanded. The Jeft hand signaJ component, the centre signal component 

and the surround left signal component are subsequently combined so as to obtain a 

composite left signal component and the right hand signal component, the centre signal 
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component and the surround right signaJ component are combined so as to obtain a 

composite right hand signal component. Quantisation noise may become audible in both 

composite signal components without applying the measure in accordance with the invention . 

These and other aspects of the invention will be apparent from and elucidated 

further with reference to the embodiments described in the following figure description. in 

which 

figure 1 shows pan of a first embodiment of the encoder apparatus for encoding 

IO a first and a second digitaJ information signal. 

figure 2 shows another part of the encoder apparatus of figure 1, and a 

corresponding decoder apparatus for decoding the first and second data reduced digital 

information signals. 

figure 3 shows part of a second embodiment of the encoder apparatus in 

15 accordance with the invention, for encoding a first, second and a third digital information 

signal. 

figure 4 shows another part of the embodiment of figure 3. and a 

corresponding decoder apparatus. 

figure 5 shows part of a third embodiment of the encoder apparatus, for 

20 encoding four digital information signals. 

figure 6 shows another pan of the encoder apparatus of figure 5, and a 

corresponding decoder apparatus, 

figure 7 shows part of a fourth embodimenr of rhe encoder apparatus, for 

encoding five digital information signals. 

25 figure 8 shows another part of the encoder apparatus of figure 7. and a 

30 

corresponding decoder apparatus, and 

figure 9 shows the encoder apparatus included in a rec()rding arrangement. 

Figure 1 shows a portion of a first embodiment of the encoder apparatus and 

figure 2 shows another portion of the encoder apparallls of figure 1. The encoder has a first 

input terminal 1 for receiving a first digital information signal, such as the left signal 

component L of a stereo audio signal. and a second input terminal 2 for receiving a second 

digital information signal, such as the right signal co1nponent R of the stereo audio signal. 
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The input terminal 1 is coupled to inputs of a first data compressor unit 12.1 and a first 

masked threshold determining unit 14. l and to an input of a signal combination unit 10. The 

input terminal 2 is coupled to inputs of a second data compressor unit 12.2 and a second 

masked threshold determining unit 14.2 and to another input of the signal combining unit 10. 

S An output of the signal combining unit IO is coupled to a third masked threshold determining 

unit 14.3. 

Outputs of the data compressor units 12.1 and 12.2 are coupled to 

corresponding inputs of a signal combining unit 18. The encoder apparatus is funher 

provided with selection units 16. l and 16.2. The selection unit 16.1 has inputs coupled to the 

10 · outputs of the masked threshold determining units 14.1 and 14.3 and the selection unit 16.2 

has inputs coupled to the outputs of the masked threshold determining units 14.2 and 14.3. 

15 

The encoder apparatus functions as follows. In the present embodiment. the 

signal combination unit I 0 combines the signals L and R by adding them in order to obtain a 

combination signal M, that is: 

M = L + R. (Eq.1) 

The masked threshold determining units 14. l. 14.2 and 14.3 generate a masked 

threshold mt1, mt2 and mt3 respectively. from the signals L. R and M respectively, applied 

20 to their respective inputs. The masked thresholds are required to enable a data compression 

step to be carried out on the two information signals in the data compression units 12.1 and 

12.2. The generation of a masked threshold from an information signal is well known in the 

art and needs no further explanation. For a further description. reference is made to various 

prior art documents. 

25 One data compression technique for realizing a dara compression on the two 

information signals is the subband coding data compression technique. as applied in MPEG-1 

and MPEG-2 and DAB. Documents describing the subband coding data compression 

technique are the documents (3), (4). (6), (7a). {7b), (9) and (10). In this data compression 

technique, signal components in the information signal lying below a masked threshold are 

30 left out. 

In accordance with the prior art. the masked threshold derived from the first 

digital information signal L, that is the masked threshold mt 1 derived in the masked threshold 

determining unit 14. l, is used for data compressing this first digital information signal L. 

and the masked threshold derived from the second digital information signal R. that is the 
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masked threshold mt2 derived in the masked threshold determining unit 14.2, is used for data 

compressing this second digital information signal. In accordance with the present invention, 

however, a selection is made between two masked thresholds for each of the two information 

~ signals L and R, for the reason explained hereafter. 

5 Figure 2 shows not only a portion of the encoder apparatus, but also a 

corresponding decoder apparatus. The decoder apparatus comprises a demultiplexer unit 30 

for receiving the transmission signal transmitted via the transmission medium TRM. The 

demultiplexer unit 30 retrieves the data compressed first and second digital signals· from the 

transmission signal and supplies the data compressed digital signals to respective data 

10 expander units 32.1 and 32.2. In the data expander units 32.1 and 32.2, the data compressed 

digital information signals are expanded so as to obtain replicas L' and R' respectively, of 

the original digital information signals L and R. The decoder apparatus further comprises a 

signal combination unit 34 for combining the replicas L · and R' so as to obtain a 

combination signal M', in accordance with 

15 

M' = L' + R'. (Eq.2) 

Let us assume for the moment that the signals L and R have been data 

compressed on the basis of mt1 and mt2 respectively. Actually. however. lhe following 

20 relationship exists: 

(F,q.3) 

where NL is the quantisation noise introduced by data compressing the signal L using the 

25 masked threshold mt1 and NR is the quantisation noise introduced by data compressing the 

signal R using the masked threshold mt2. Generally, the noise component NL is masked by 

the signal Land the noise component NR is masked by_ 1he signal R. so that the quantisation 

noise is unaudible. Suppose however that Rand Lare roughly of the same amplitude, but of 

opposite phase. As a result of this, the signal component L+R is small. As NL and NR are 

30 uncorrelated to each other, they add up, and the noise components NL +NR will become 

audible. 

In order to overcome this, the selection units 16.1 and 16.2 are provided. The 

selection unit 16.1 determines which of the masked thresholds mt1 and mt3 supplied to its 

inputs is the smallest and supplies the smallest masked threshold to the data compression unit 
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12.1. In the same way, the selection unit 16.2 determines which of the masked thresholds 

mt2 and mt3 supplied to its inputs is the smallest and supplies the smallest masked threshold 

to the data compression unit 12.2. 

By supplying the smallest of the masked thresholds mt 1 and mt3 to a data 

5 compressor unit 12.1, it is guaranteed that upon reception and decoding both replicas L. and 

M' will maintain their audio quality as their original ones. With respect to the replica L •. 

this is obvious as, if the masked threshold mt 1 is used. this is the masked threshold of L, so 

that it masks the quantization noise in L'. When the masked threshold mt3 had been chosen, 

because this masked threshold was lower than mt1• this masked threshold will also mask the 

10 quantization noise in L'. More specifically, an extra margin is introduced between the level 

of audibility and the actual noise level of L •. 

With respect to the replica M', the following reasoning applies. Suppose that 

the masked threshold mt3 of the signal M is lower than the mher two masked thresholds. mt 1 

and m(i. That means that L and R are-compressed under the intluence of the masked 

15 threshold mt3 and the quantization noise in M' is masked by the masked threshold mt3. 

Suppose now that either mt1, or mt2 or both were lower than mt3• This again results in an 

extra margin between audibiUty and the actual noise level in the signal M' so that noise 

components remain inaudible. 

With respect to the replica R'. the same reasoning applies as given above for 

20 the replica L •. 

A better look at eq. (3) shows that. depending on the actual used masked 

thresholds and the actual applied compression. a noise component can result which is twice 

the level of the given masked threshold induced by M. This situation occurs if the levels of 

both NL and NR reach the level of masked threshold induced by M. In fact. if NL and Na 

25 are also fully correlated. the total level may be four times the allowed masked threshold 

induced by M. Usually, NL and NR will be uncorrelated and thus a realistic worst case 

overshoot of 10.log2, which is roughly 3 clB. may occur. 

To circumvent this problem. the two selection units check each others selection 

results. If both selection units select mt3 as the selected masked threshold. they may be 

30 capable of both applying an extra decrease of a predetermined number of dB to the masked 

threshold mt3 and supply the masked threshold thus obtained as the selected masked threshold 

to their outputs. This predetermined number could be chosen to be value lying in the range 

from 0 dB to 3 dB. 

It should be remarked that the spread in accuracy in measuring human hearing 
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capabilities is generally larg~r than the 3 dB mentioned above. As a consequence. this above 

introduced decrease of the masked threshold might be omitted in practical realisations. 

Alternatively, the decrease can be applied as a kind of safety margin. 

The masked threshold is used in a data compression unit. such as the data 

compression units 12.1 and 12.2, to realize the data compression. From prior art documents 

it can be understood that bitallocation information can be derived from the masked threshold 

supplied to a data compression unit. The bita1location information is an indication by how 

many bits per sample, the samples in a subband or transform signal are quantized. It will be 

·clear that this bitallocation information can be transmitted as wen via the transmission 

10 medium as jnstruction signal so as to instruct the data expansion units 32. l and 32.2 to carry 

out their data expansion steps in a correct way so as to regenerate the replicas of the two 

information signals L' and R •. 

The encoder apparatus may further comprise a user interface 21 for -generating 

an enable control signal in response to a user actuating the user interface. The enable control 

15 signal is supplied to the selection units 16.1 and 16.2 and enables the selection units so that 

they carry out their functioning as described above. When disabled. the selection unit 16.1 

supplies the masked threshold signal mt 1 to its output and the selection unit 16.2 supplies the 

masked threshold mt2 to its output. The enable control signal is also supplied as a flag signal 

to the combination unit 18, for combining the flag signal into the transmission signal for 

20 transmission via the transmission medium TRM. 

A correspondingly equipped decoder apparatus is capable of retrieving the flag 

signal from the transmission medium. When present in the transmission signal, the flag 

signal is an indication that the encoding took place in the way as described above, including 

the selection of the masked thresholds. The decoder now knows that it can generate the 

25 combination signal M, without the risk of artifacts in the signal M. When the tlag is absent, 

this is an indication that no selection of masked thresholds mok place upon encoding. The 

decoding apparatus may issue a warning signal. indicating that. if the combination signal is 

to be generated, such combination signal may be affected with artifacts. 

Figure 3 shows part of a second embodiment of the encoder apparatus, where 

30 figure 4 shows another pan of the encoder apparatus and a corresponding decoder apparatus 

for decoding the encoded information signals. The encoder has a first input terminal I for 

receiving a first digital information signal. such as the left signal component L of a three 

channel digital audio signal, a second input terminal 2 for receiving a second digital 

information signal, such as the centre signal component of the three channel audio signal, 
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and a thifd input terminal 3 for receiving a third digital information signal. such as the right 

signal component R of the three channel audio signal. The input terminal I is coupled to 

inputs of a first data compressor unit 12 .1 and a first masked threshold determining unit 14.1 

and to an input of a first signal combination unit l 0.1. The input terminal 2 is coupled to 

5 inputs of a second data compressor unit 12.2 and a second masked threshold determining unit 

14.2, to another input of the first signal combining unit 10.1 and to an input of a second 

signal combination unit 10.2. The input terminal 3 is coupled to inputs of a third data 

compressor unit 12.3 and a masked threshold determining unit 14.4 and to another input of 

the second signal combining unit 10.2. An output of the signal combining unit JO. I is 

10 coupled to a third masked threshold determining unit 14.3 and an output of the signal 

combining unit 10.2 is coupled to a fifth masked threshold determining unit 14.5 

Outputs of the data compressor units 12. l, 12.2 and 12.3 are coupled to 

corresponding inputs of a signal combining unit I 8.1. The encoder apparatus is funher 

provided with selection units 16.1. 16.2 and 16.3. The selection unit 16. l has inputs coupled 

15 to the outputs of the masked threshold determining units 14. I and 14.J, the selection unit 

16.2 has inputs coupled to the outputs of the masked threshold determining units 14.2, 14.3 

and 14.5 and the selection unit 16.3 has inputs coupled to the outputs of the masked 

threshold determining units 14.4 and 14.5. 

The encoder apparatus functions as follows. In the present embodiment. the 

20 signal combination unit 10.1 combines the signals Land C in order to obtain a first 

combination signal L0, that satisfies the following equation: 

25 

30 

lo= L + C. (Eq.4a) 

Funher, the signal combination unit 10.2 combines the signals Rand C in order 

to obtain a second combination signal R0, that satisfies the following equation: 

R0 = R + C. (Eq.4b) 

The masked threshold determining units 14. l, 14.2, 14.3. 14.4 and 14.5 

generate a masked threshold mt1, mt2• mt4• mt3 and mt5 respectively. from the signals L, C, 

Le., Rand R0 respectively, applied to their respective inputs. The inasked thresholds are 

required to enable a data compression step to be carried out on the three information signals 

in the data compression units 12.1. 12.2 and 12.3. The generation of a masked threshold 



W097138493 
10 PCl'/1897/00325 

from an information signal is well known in the art as explained above. 

In accordance with the prior art. the masked threshold derived- from the first 

digital information signal L, that is the masked threshold mt 1 derived in the masked threshold 

determining unit 14.1, is used for data compressing this first digital information signal L. In 

5 a similar way. the masked threshold derived from the second digital information signal C. 

that is the masked threshold mt2 derived in the masked threshold determining unit 1"4.2. is 

used for data compressing this second digital information signal. Funher, the masked 

threshold derived from the third digital information signal R, that is the masked threshold 

mt4 derived in the masked threshold determining unit 14.4, is used for data compressing this 

JO second digital infonnation signal R. 

In accordance with the present invention. however, a selection is made between 

masked thresholds in the selection units 16.1, 16.2 and 16.3. More specifically, the selection 

unit 16. I selects between the masked thresholds mt1 and mt3• the selection unit 16.2 selects 

between the masked thresholds mt2, mt3 and mt5 and the selection unit 16.3 selects between 

15 the masked thresholds mt4 and mt5 , for the reason explained hereafter. 

Figure 4 shows not only a portion of the encoder apparatus. but also a 

corresponding decoder apparatus. The decoder apparatus comprises a demultiplexer unit 30. l 

for receiving the transmission signal transmitted via the transmission medium TRM. The 

demultiplexer unit 30. l retrieves the data compressed first, second and third digital signals 

20 from the transmission signal and supplies the data compressed digital signals to respective 

data expander units 32. l, 32.2 and 32.3. In the data expander units 32. t, 32.2 and 32.3, the 

data compressed digital information signals are expanded so as to obtain replicas L •. R' and 

C' respectively, of the original digital information signals L. R and C. respectively. The 

decoder apparatus further comprises a signal combination unit 34. I for combining the 

25 replicas L' and C' so as to obtain a combination signal L0', in accordance with 

lo' = L' + C'. 

Let us assume for the moment that the signals Land C have been data 

30 compressed on the basis of mt1 and· mt2 respectively. Actually. however. the following 

relationship exists: 

(Eq.5) 

(Eq.6) 
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where N~ is the quantisation noise introduced by data compressing the signal L using the 

masked threshold mt 1 and Ne is the quantisation noise introduced by data compressing the 

signal C using the masked threshold mt2• Generally, the noise component NL is masked by 

the signal Land the noise component Ne is masked by the signal C. so that the quantisation 

5 noise is inaudible. Suppose however that L and C are roughly of the same amplitude, but of 

opposite phase. As a result of this, the signal component L + C is smaU and the noise 

components NL +Ne may become audible. 

ln order to overcome this, the selection unit 16. l determines which of the 

masked thresholds mt1 and mt3 supplied to its inputs is the smallest and supplies the smallest 

10 masked threshold to the data compression unit 12. l. Further, the selection unit 16.3 

determines which of the masked thresholds mt4 and mt5 supplied to its inputs is the smallest 

and supplies the smallest masked threshold to the data compression unit 12.3 for data 

compressing R. 

The selection unit 16.2 detennines which of the masked thresholds mt2, mt3 and 

15 mts supplied to its inputs is the smallest and supplies the smallest masked threshold to the 

data compression unit 12.2 for data compressing C. for the following reasoning. The signal 

C appears in both equations (4a) and (4b). The minimum of the masked thresholds of Lo and 

C should be used according to eq. (4a). whilst eq. (4b) requires that the smallest of the 

masked thresholds of R0 and C should be used. Consequently, the smallest of the masked 

20 thresholds of Lo, Ro and C should be used for compressing C. 

The masked threshold is used in a data compression unit, such as the data 

compression units 12.1, 12.2 and 12.3, to realize the data compression. As has been argued 

above, bitallocation information can be derived from the masked threshold supplied to a data 

compression unit. The bitallocation information is an indication by how many bits per 

25 sample, the samples in a subband signal are quantized. It will be clear that this bitallocation 

information can be transmitted as well via the transmission medium as instruction signal so 

as to instruct the data expansion units 32.1. 32.2 and 32.3 to carry out their data expansion 

steps in a correct way so as to regenerate the replicas of the information signals L'. c• and 

R'. 

30 In a further elaborated version of the encoder apparatus of figure 3 and 4, the 

signal combination unit 10.1 combines the signals L and C in order to obtain a first 

combination signal Lo. that satisfies the following equation: 

Lo= L + a.C. (Eq.7a) 
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Further, the signal combination unit I0.2 combines the signals Rand C in order 

to obtain a second combination signal R0, that satisfies the following equation: 

R0 = R ± a.C. (Eq.7b) 

where a may be negative. 

In this version of the encoder apparatus, the masked threshold determining unit 

14.2 is adapted to generate a masked threshold mt2' which is the masked threshold for the 

signal a.C. One could obtain the masked threshold mt2 • in another way. namely by 

10 multiplying mt2 (which is considered to be the masked threshold of the signal C) by I a I . 
where flag I a I is the absolute value of a. The masked threshold mt2 • is supplied by the 

determining unit 14.2 to the selection unit 16.2 and the selection unit 16.2 compares the 

masked thresholds mt2', mt3 and mt5 with each other. 

Selection is realized in the following manner. Suppose that mt2 • is the smallest 

15 masked threshold of the masked thresholds supplied to the seleclion unit 16.2. In that 

situation. the masked threshold mt2 is used for data compressing C. If mt3 is the smallest 

masked threshold, the masking effect of the signal Lo is used for data compressing C in the 

following way: the masked threshold of the signal Lo divided by la! is determined and used 

for data compressing C. Ahematively, mt3 divided by I a I is used as the masked threshold 

20 for data compressing C. 

If mt5 is the smallest masked threshold, the masking effect of the signal Ro is 

used for data compressing C in the following way: the masked threshold of the signal Ro 
divided by lal is determined and used for data compressing C. Alternatively, mt5 divided by 

Jal is used as the masked threshold for data compressing C. 

25 The selection units 16. l to 16.3 may further be adapted to subtract a 

predetermined number of dB, in the case that two of them select the same masked threshold, 

as described above with reference to the embodiment of the figures I and 2. 

The encoder apparatus of the figures 3 and 4 may further be provided with the 

user interface 21 (not shown in the figures 3 and 4) described in figure I for generating the 

30 enable control signal and may be adapted to transmit the tlag signal so as to indicate that the 

signal transmitted was encoded in the way in accordance with the invention (including the 

selection of the masked thresholds). which means that the tlag is present in the transmitted 

signal. or so as to indicate that no such selection took place (tlag absent). 

Figure 5 shows part of a third embodiment of the encoder apparatus. where 



W097/38493 
13 PCTIIB97I00325 

. 
figure 6 shows another part of the encoder apparatus of figure 5 and further shows a 

corresponding decoder apparatus for decoding the encoded information signals. The encoder 

of the figures 5 and 6 shows a large resemblance with the encoder apparatus of the figures 3 

and 4. Compared with the encoder apparatus of the figures 3 and 4. the encoder apparatus of 

5 the figures 5 and 6 further comprise a fourth input 4 for receiving a fourth digital 

information signal S, which is the surround signal component of a four channel surround 

audio signal. 

The input terminal 4 is coupled to inputs of a founh data compressor unit 12.4 

and a sixth masked threshold determining unit 14.6. The input terminal 4 is also coupled to 

JO additional inputs of the first and second signal combination units 10.3 and 10.4 respectively. 

15 

20 

25 

An output of the masked threshold determining unit 14.6 is coupled an input of a fourth 

selection unit 16.4. The selection unit 16.4 has two further inputs coupled to the outputs of 

the masked threshold determining units 14.3 and 14.4. Further. the output of the data 

compression unit 12.4 is coupled to a further input of the signal combinin~ unit 18.2. 

The encoder apparatus functions as follows. In the present embodiment, the 

signal combination unit 10.3 combines the signals L. C and S in order to obtain a first 

combination signal L 0, that satisfies the following equation: 

L0 = L + C + S. (Eq.8a) 

Further, the signal combination unit 10.4 combines the signals R, C and S in 

order to obtain a second combination signal Ro. that satisfies the following equation: 

Ro= R + C + S. (Eq.8b) 

The masked threshold determining units 14. I. 14.2. 14.3. 14.4 and 14.5 again 

generate a masked threshold mt1, mt2, mt3, mt4 and mt5 respectively. from the signals L. C. 

L0, Rand Ro respectively, applied to their respective inputs. Further. the unit 14.6 generates 

a masked threshold mt6 from the signal S applied to its input. 

30 The selection of the masked thresholds in the selection units 16. l. 16.2 and 

16.3 is the same as explained above in the description with reference ro the figures 3 and 4. 

The selection of the masked threshold in the selection unit J6.4 is such that it selects the 

smallest one of the masked thresholds mt3, mt5 and nu6 applied by the determining units 

14.3, 14.5 and 14.6 respectively. 
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Figure 6 shows not only a portion of the encoder apparatus of figure5. but also 

a corresponding decoder apparatus. The decoder apparatus shows large resemblances with the 

decoder apparatus of figure 4. The demultiplexer unit 30.2 also retrieves the data compressed 

fourth digital signals from the transmissjon signal and supplies the data compressed digital 

5 signal to a corresponding data expander unit 32.4. In the data expander unit 32.4, the fourth 

data compressed digital information signal is expanded so as to obtain a replicas· of the 

fourth digital information signal S. The signal combination unit 34.3 combines the replicas 

L'. C' and S' so as to obtain a combination signal Lo··. in accordance with 

10 

15 

Lo .. = L' + c· + s·. (Eq.9a) 

The signal combination unit 34.4 combines the replicas R'. C' and S' so as to 

obtain a combination signal R0 .. in accordance with 

R0" = R' + c· + s·. (Eq.9b) 

Where necessary, bitallocation information derived from the masked thresholds 

selected can be supplied to the signal combining unit 18.2 and transmitted. 

In a further elaborated version of the encoder apparatus of figure 5 and 6, the 

20 signal combination unit 10.3 combines the signals L, C and S in order to obtain a first 

combination signal L0, that satisfies the following equation: 

25 

L0 = L + a.C + b.S. (Eq.lOa) 

Further, the signal combination unit I0.4 combines the signals R, C and S in 

order to obtain a second combination signal R0• that satisfies the following equation: 

R0 = R + a.C ± b.S. (Eq.lOb) 

30 a and b are positive or negative integers. 

In this version of the encoder apparatus, the masked threshold determining units 

14.2 and 14.6 function differently. The determining unit 14.2 generates a masked threshold 

mt2 •. The masked threshold mt2' is the masked threshold for the signal a.C. One could 

obtain the masked threshold mt2' in another way. namely by multiplying mt2 (which is the 
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masked threshold of the signal C) by lal, where lal is the absolute value of a. The selection 

unit 16.2 now compares the masked thresholds mt2 ·, mt3 and mt5 with each other and 

generates a selected masked threshold in the following way. 

Suppose that mt2' is the smaJlest masked threshold. Jn that situation. the masked 

5 threshold mt2 is used for data compressing C. If mt3 is the smallest masked threshold, the 

masking effect of the signal L0 is used 

10 

for data compressing C in the following way: the masked threshold of the signal Lo divided 

by lal is determined and used for data compressing C. Alternatively. mt3 divided by lal is 

used as the masked threshold for data compressing C. 

If mt5 is the smallest masked threshold, the masking effect of the signal R0 is 

used for data compressing C in the fol1owing way: the masked threshold of the signal R0 

divided by lal is determined and used for data compressing C. Alternatively, mt5 divided by 

!al is used as the masked threshold for data compressing C. 

The determining unit 14.6 generates a masked threshold mt6'. The masked 

15 threshold mt6 ' is the masked threshold for the signal b~S. One could obtain the masked 

threshold mt6' in another way, namely by multiplying mr6 by lbl. The selection unit 16.4 

now compares the masked thresholds mt6 ', mt4 and mts with each other. 

Selection is realized in the following manner. Suppose that m'6 • is the smallest 

masked threshold. In that situation, the masked threshold mt6 is used for data compressing S. 

20 If mt3 is the smallest masked threshold, the masking effect of the signal L0 is used for data 

compressing S in the foJlowing way: the masked threshold of the signal Loi I b I is determined 

and used for data compressing S. Alternatively, mt3/ lb I is used as the masked threshold for 

data compressing S. 

If mt5 is the smallest masked threshold, the masking effect of the signal Ro is 

25 used for data compressing S in the following way: the masked threshold of the signal R0/ lb I 
is determined and used for data compressing S. Alternatively. mtsllbl is used as the masked 

threshold for data compressing S. 

The selection units 16. I to 16.4 may further be adapted to subtract a 

predetermined number of dB, in the case that two of them select the same masked threshold, 

30 as described above with reference to the embodiment of the figures l and 2. Further, if three 

of them select the same masked threshold. the selection units may be adapted to subtract an 

even larger number of dB from the masked threshold selected. More specifically, roughly 5 

dB ( = 101og3) is subtracted. 

The encoder apparatus of the figures 5 and 6 may further be provided with the 
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user interface 21 (not shown in the figures 5 and 6) described in figure I for generating the 

enable ci:mtro1 signal and may be adapted to transmit the flag signal so as to indicate that the 

signal transmitted was encoded in the way in accordance with the invention (including the 

selection of the masked thresholds), which means that the tlag is present in the transmitted 

5 signal, or so as to indicate that no such selection took place (flag absent). 

Figure 7 shows pan of a fourth embodiment of the encoder apparatus. where 

figure 8 shows another part of the encoder apparatus of figure 7 and further shows a 

corresponding decoder apparatus for decoding the encoded information signals. The encoder 

of the figures 7 and 8 shows a large resemblance with the encoder apparatus of the figures 3 
10 and 4. Compared with the encoder apparatus of the figures 3 and 4, the encoder apparatus of 

the figures 7 and 8 further comprise a fourth input 4 for receiving a fourth digital 

information signal S1, which is the left surround signal component of a five channel surround 

audio signal and a fifth input 5 for receiving a fifth digital information signal Sr, which.is the 

right surround signal component of a five channel surround audio signal. 

15 The input terminal 4 is coupled to inputs of a founh data compressor unit 12.4 

and a sixth masked threshold determining unit 14.6. The input lerminal 4 is also coupled to 

an additional input of the first signal combination unit I 0. I . An output of the masked 

threshold determining unit 14.6 is coupled an input of a fourth selection unit 16.4. The 

selection unit 16.4 has one further input coupled to the output of the masked threshold 

20 determining unit 14.3. Furcher, the oucput of the data compression unit 12.4 is coupled to a 

further input of the signal combining unit 18.3. 

The input terminal 5 is coupled to inputs of a fifth data compressor unit 12.5 

and a seventh masked threshold determining unit I 4. 7. The input terminal 5 is also coupled 

to an additional input of the second signal combination unit I0.2. An output of the masked 

25 threshold determining unit 14. 7 is coupled an input of a fifth selection unit 16.5. The 

selection unit 16.5 has one further input coupled to the output of the masked threshold 

determining unit 14.5. Further, the output of the data compn:ssion unit 12.S is coupled to a 

further input of the signal combining unit 18.3. 

The encoder apparatus functions as follows. In the present embodiment, the 

30 signal combination unit 10.1 combines the signals L. C and S1 in order to obtain a first 

combination signal L0, that satisfies the following equation: 

(Eq.1 la) 
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Further, the signal combination unit 10.2 combines the signals R. C and Sr in 

order to obtain a second combination signal R0, rhat satisfies the following equation: 

Ro== R + C + S,. (Eq.) lb) 

The masked threshold determining units 14. l. 14.2. 14.3. 14.4 and 14.5 again 

generate a masked threshold mt1, mt2, mt3, mt4 and mt5 respectively, from the signals L. C, 

L0, Rand Ro respective1y, appJied to rheir respective inputs. Further. the units 14.6 and )4.7 

generate masked thresholds m~ and mt7 respectively from the signals S1 and Sr respectively, 

10 applied to their inputs. 

The selection of the masked thresholds in the selection units l 6.1, 16.2 and 

16.3 is the same as explained above in the description with reference to the figures 3 and 4. 

The selection of the masked threshold in the selection unit 16.4 is such that it selects the 

sma1lest one of the masked thresholds mt3 and mt6 applied by the' determining units 14.3 and 

15 14.6 respectively. The selection of the masked threshold in the selection unit 16.5 is such 

that it selects the smallest one of the masked thresholds mt5 and mt7 applied by the 

determining units J4.5 and 14.7 respectively. 

Figure 8 shows not only a portion of the encoder apparatus of figure 7, but also 

a corresponding decoder apparatus. The decoder apparatus shows large resemblances with the 

20 decoder apparatus of figure 4. The demultiplexer unit 30.3 also retrieves the data compressed 

fourth and fifth digital signals from the transmission signal and supplies the data compressed 

digital signals to corresponding data expander units 32.4 and 32.5. In the data expander unit 

32.4, the fourth data compressed dig.ital information signal is expanded so as to obtain a 

replica S1 • of the fourth digital information signal S1• The signal combination unit 34.3 

25 combines the replicas L ', c· and S1' so as to obtain a combination signal Lo .. '. in 

accordance with 

30 

(Eq.12a) 

In the data expander unir 32.5. the fifth data compressed digital information 

signal is expanded so as to obtain a replica Sr· of the fifth digital information signal Sr The 

signal combination unit 34.4 combines the replicas R'. C' and Sr· so as to obtain a 

combination signal R0'" in accordance with 
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{Eq.12b) 

Where necessary. bitallocation information derived from the masked thresholds 

selected can be supplied to the signal combining unit 18.3 and transmitted. 

In a further elaborated version of the encoder apparatus of figure 7 and 8, the 

signal combination unit 10.1 combines the signals L, C and S1 in order to obtain a first 

combination signal L0, that satisfies the following equation: 

lo = L + a.C + b.S1. {Eq.13a) 

Further. the signal combination unit 10.2 combines the signals R, C and S
1 

in 

order to obtain a second combination signal Ro. that satisfies the following equation: 

R0 = R + a.C + d.Sr. (Eq.13b) 

In this version of the encoder apparacus, the masked threshold determining unit 

14.2 and the selection unit 16.2 function in the way alrea<.ly described above with reference 

to the figures 3. 4, 5 and 6. 

A further explanation of the selection in the selection units 16.4 and 16.5 will 

20 now be given. 

The determining unit 14.6 genera1es a masked rhreshold mt6 •• The masked 

threshold m~ • is the masked threshold for the signal b.S1• One could obtain the masked 

threshold m~· in another way, namely by multiplying mrc, by lbl. The selection unit 16.4 

now compares the masked thresholds nu6 ' and mt3 with each other. 

25 Selection is realized in the foUowing manner. Suppose that mrc,• is the smallest 

masked threshold. In that situation. the masked threshold mt6 is used for data compressing 

S1• If mt3 is the smallest masked threshold. the masking effect of the signal Lo is used for 

data compressing S1 in the following way: the masked threshold of the signal Lo/lb I is 

determined and used for data compressing S1• Alternatively. mt3/lbl is used as the masked 

30 threshold for data compressing S1• 

The determining unit 14.7 generates a masked 1hreshold mt7'. The masked 

threshold mt7• is the masked threshold for the signal d.Sr. One could obtain the masked 

threshold mt7' in another way, namely by multiplying mt7 by Id I· The selection unit 16.5 

now compares the masked thresholds mt7 • and mt5 with each other. 
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Selection is realized in the following manner. Suppose that mt7' is the smallest 

masked threshold. In that situation. the masked threshold mt7 is used for data compressing 

Sr. If mt5 is the smallest masked threshold. the masking. effect of the signal R0 is used for 

data compressing Sr in the foUowing way: the masked threshold of the signal Roi Id I is 

5 determined and used for data compressing S,. Alternatively. mt51 Id I is used as the masked 

threshold for data compressing S,. 

The selection units 16. l to 16.5 may further be adapted to subtract a 

predetermined number of dB, in the case that two of them select the same masked threshold. 

as described above with reference to the embodiment of the figures 1 and 2; Further, if three 

10 of them select the same masked threshold. the selection units may be adapted to subtract an 

even larger number of dB from the masked threshold selected. More specifically, roughly 5 

dB (=101og3) is subtracted. 

The encoder apparatus of the figures 7 and 8 may further be provided with the 

user interface21 (not shown in the figures 7 and 8) described in figure I· for generating the 

15 enable control signal and may be·adapted to transmit the tlag signal so as to indicate that the 

signal transmitted was encoded in the way in accordance with the invention (including the 

selection of the masked thresholds), which means that the tlag is present in the transmitted 

signal. or so as to indicate that no such selection took place (flag absent}. 

The encoder apparatus can be used in an arrangement for scoring the signal 

20 supplied by the encoder apparatus on a storage medium, such as a record carrier. Figure 9 

schematically shows such a storage arrangement in the form of a recording arrangement. The 

block denoted by 190 is the encoder apparatus described above. The block denoted by 191 

can be a channel encoder, if the channel encoder is not incorporated in the combining unit 

18, 18.1, 18.2 or .18.3. Jn the channel encoder, the signal applied to its inpm 192 is encoded 

25 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-ro-10 

modulation well known in the art, see document (5) in the lisl of refen::nces. is carried out. 

The signal thus obtained is recorded in one track or a multiplicity of tracks on a record 

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

30 such as a magnetic or optical head 195. The storage medium may alternatively be a solid 

state memory. 

Whilst the present invention has been described with respect to preferred 

embodiments thereof, it is to be understood that these are not !imitative examples. Thus. 

various modifications may become apparent co those skilled in the art, without departing 
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-
from the scope of the invention. as defined by the claims. 

More specifically, the encoder apparatus encodes the mulri channel signals 

without matrixing. As a result. unmatrixed encoded information signals wm be received in 

the decoder apparatus. This decoder apparatus must be capable of carrying out a matrixing 

5 procedure so as to obtain at least the two composite information signals that can be 

reproduced as a stereo signal via two loudspeakers positioned in a stereo setup. During 

decoding a noise component may become audible. Investigations resulted in the recognition 

that those noise components became apparent because of the matrixing process. More 

specifically, the noise components originated from quantisation noise that could not be 

10 masked any more. By selecting another masked threshold. this prob)em could be solved. 

More specifically, during encoding an infonnation signal, a choice is made for the masked 

threshold with which the information signal in question must be data reduced. The choice is 

made between at least two masked thresholds. one of which is the masked threshold derived 

from the information signal itself and one is the masked threshold derived from another 

15 signal. This may be the masked threshold derived.from that combination signal that includes 

the information signal in question. 

Further, the invention lies in each and every novel feature or combination of 

features as herein disclosed. 
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l. Apparatus for encoding a plurality of digital information signals, having at least 

- first input means for receiving a first digital information signal, 

- second input means for receiving a second digital information signal. 

- first signal combination means for combining at least the first and second digiral 

5 information signal and being adapted to generate a first combination signal, 

- first and second data compression means for data compressing the first and second digital 

information signal so as to obtain first and second data reduced digital information signals, 

- first, second and third masked threshold determining means for determining first. second 

and third masked thresholds respectively from the first, second digital information signals 

10 and the first combination signal respectively, 

- first selection means for deriving one masked threshold from at least the tirst and third 

masked threshold so as to obtain a first selected masked threshold, the first data compression 

means being adapted to carry out a data compression step on the first digital information 

signal in response to said first selected masked threshold. 

15 - formatting means for combining the first and second data reduced digital information 

signals into a transmission signal suitable for transmission via a transmission medium. 

2. Apparatus as claimed in claim l. wherein said first selected masked threshold is 

derived from the smallest of the masked thresholds supplied to the first selection means. 

3. Apparatus as claimed in claim I or 2, further providc:xl with second selection 

20 means for deriving one masked threshold from at least the second and third masked threshold 

so as to obtain a second selected masked threshold, the second data compression means being 

adapted to carry out a data compression ·step on the second digital information signal in 

response to said second selected masked threshold. 

4. Apparatus as claimed in claim 3, wherein said second selected ·masked threshold 

25 is derived from the smallest of the masked thresholds supplied 10 the second selection means. 

5. Apparatus as claimed in claim I or 2, further provided with 

- third input means for receiving a third digital information signal, 

- second signal combination means for combining at least the second and third digital 

information signal and being adapted to generate a second combination signal, 
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- third data compression means for data compressing the third digital information signal so as 

to obtain a third data reduced digital information signa1. 

- fourth and fifth masked threshold determining means for determining fourth and fifth 

masked thresholds respectively from the third digital information signal and the second 

5 combination signal respectively, 

- second selection means for deriving one masked threshold from at least the second, third 

and fifth masked thresholds so as to obtain a second selected masked threshold, the second 

data compression means being adapted to carry out a data compression step on the second 

digital information signal in response to said second selected masked threshold. 

10 - third selection means for deriving one masked threshold from at least 1he fourth and fifth 

masked threshold so as to obtain a third selected masked threshold. the third data 

compression means being adapted to carry out a data compression step on the third digital 

information signal in response to said third selected masked threshold. 

,- the formatting means -being further adapted to combine the third data reduced digital 

15 information signal into said transmission signal suitable for transmission via said transmission 

medium. 

6. Apparatus as claimed in claim 5, wherein said second selected masked threshold 

is the smallest of the masked thresholds supplied to the second selection means. and said 

third selected masked threshold is the smallest of the masked thresholds supplied to the third 

20 selection means. 

7. Apparatus as claimed in clai1n 5 or 6, further provided with 

- fourth input means for receiving a fourth digital information signal. 

- the first mentioned signal combination means being adapted to combine the first, second 

and fourth digital information signal so as to generate said first combination signal, 

25 - the second signal combination means being adapted lo combine the second, third and fourth 

digital information signal so as to generate said second combination signal, 

- fourth data compression means for :dara compressing· the fi.1urth :di.gital infonnation. signal so 

as to obtain a fourth data reduced digital information signal. 

- sixth masked threshold determining means for deterinining. a sixth masked threshold from 

30 the fourth digital information signal, 

- fourth selection means for deriving one masked threshold fn>m the third, fifth and sixth 

masked thresholds so as to obtain a fourth selected masked threshold. the fourth data 

compression means being adapted to carry out a dara compression step on the fourth digital 

infonnation signal in response to said fourth selected masked threshold. 
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- the for~atting means being further adapted to combine the tbt1rth data reduced digital 

information signal into said transmission signal suitable for transmission via said transmission 

medium. 

8. Apparatus as claimed in claim 7, wherein said fourth selected masked threshold 

5 is the smallest of the masked thresholds supplied to the fourth selection means. 

9. Apparatus as claimed in claim 5 or 6, further provided with 

- fourth input means for receiving a fourth digital information signal. 

- fifth input means for receiving a fifth digital information signal. 

- the first mentioned signal combination means being adapted to combine the first, second 

10 and fourth digital information signal so as to generate said first combination signal, 

- the second signal combination means being adapted to combine the second, third and fifth 

digital information signal so as to generate said second combination signal, 

- fourth data compression means for data compressing the fourth .digital information signal so 

as to obtain a fourth data compressed digital information signal. 

JS - fifth data compression means for data compressing the fifth digital information signal so as 

to obtain a fifth data compressed digital information signal. 

- sixth masked thresho1d determining means for determining a sixth masked threshold from 

the founh digital information signal, 

- seventh masked threshold detennining means for determining a seventh masked threshold 

20 from the fifth digital information signal, 

- founh selection means for deriving one masked threshold from the 1hird and sixth masked 

thresholds so as to obtain a fourth selected masked threshold. the ft>urth data compression 

means being adapted to carry out a data compression step on the fourth digital information 

signal in response to said fourth selected masked threshold. 

25 - fifth selection means for deriving one masked threshold from the fifth and seventh masked 

thresholds so as to obtain a fifth selected masked threshold. the fifth data compression means 

being adapted to carry out a data ·compression' step on: the fifth digital information signal in 

response to said fifth selected masked threshold. 

- the formatting means being further adapted to ctltubine the fourth and fifth data reduced 

30 digital information signals into said transmission signal suitable for transmission via said 

transmission medium. 

10. Apparatus as claimed in claim 9. wherein said fourth selected masked threshold 

is the smallest of the masked thresholds supplied to the founh selection means, and said fifth 

selected masked threshold is the smallest of the masked thr~sholds supplied to the fifth 
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selection means. 

11. Apparatus as claimed in anyone of the preceding claims. wherein the formatter 

means is further adapted to combine an instruction signal having a relationship with a 

selected masked threshold into the transmission signal. 

5 12. Apparatus as claimed in anyone of the preceding claims, comprising user 

controlled means for enabling and disabling the selection means. the apparatus further 

comprising a flag signal generator means for generating a flag signal in response to an 

enabling of the selection means by the user. the formauing means being further adapted to 

combine the flag signal into said transmission signal for transmission via said transmission 

10 medium. 

13. Apparatus as claimed in anyone of the preceding claims. wherein a signal 

combination means is adapted to multiply a first input signal received via a first input with a 

first multiplication value, to multiply a second input signal received via a second input with a 

·second multiplication value and to add the multiplied versions of the ·first and second input 

15 signals. 

14. Apparatus as claimed in anyone of the claims 5 to 10. wherein the first signal 

combination means are adapted to multiply the second digital information signal with a first 

constant and to add the multiplied second digital information signal to the first digital 

information signal so as to obtain said first combination signal. the second signal combination 

20 means are adapted to multiply the second digital information signal with a second constant 

and to add or subtract the multiplied second digital information signal to/from the third 

digital information signal so as to obtain said second combination signal. the second selection 

means being further adapted to select a masked threshold corresponding to the masked 

threshold of said first combination signal. divided by the absolute value of said first constant, 

25 if the third masked threshold is smaller than the fifth masked threshold a1id also smaller than 

the second masked threshold. 

15. Apparatus as claimed in anyone of the claims J to 14, wherein, if at least two 

of the selection means have selected the same masked threshold as -the selected masked 

threshold. such at least two selection means are further adapted to subtract a certain number 

30 of decibels from the selected masked threshold and supply the masked threshold thus 

obtained as the selected masked threshold. 

16. Apparatus for encoding a plurality of n digital information signals. having n 

input means for receiving the n digital information signals respectively at leas1 one signal 

combination means for combining at least two of then digital information signals and being 
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adapted to generate at least a first combination signal. n data compression means for each 

data compressing one of the n digital information signals so as to obtain each one of n data 

reduced digital information signals. at least n+ 1 masked threshold determining means for 

determining at least n+ 1 masked thresholds respectively from the n digital information 

5 signals and the at least first combination signal respectively. selection means for deriving n 

selected masked th'resholds from the at least n + 1 masked thresholds, the n data compression 

means being each adapted to carry out a data compression step on one then digital 

information signals in response to one of said n selected masked thresholds respectively. 

formatting means for combining the n data reduced digital information signals into a 

10 transmission signal suitable for transmission via a transmission medium, n being an integer 

larger than 1. 

17. Apparatus as claimed in claim 16, wherein a selected masked threshold is 

selected from a subgroup of the at least n + l masked thresholds such that said selected 

masked threshold is the smallest of the masked thresholds in said subgroup. 

15 18. Apparatus for encoding a plurality of n digital information signals, having input 

means for receiving the n digital information signals. signal combination means for 

combining at least two of the n digital information signals and being adapted to generate al 

least a first combination signal, data compression means for data compressing the n digital 

information signals so as to obtain n data reduced digital information signals, masked 

20 threshold determining means for determining at least n + I masked thresholds from the n 

digital information signals and the at least first combination signal. selection means for 

deriving n selected masked thresholds from the at least n+ I masked thresholds. a selected 

masked threshold being selected from a subgroup of at least two masked thresholds from the 

at least n + l masked thresholds, the n subgroups for the selection of th\! n selected masked 

25 threshold being different from each other. the data compression means being each adapted to 

carry out a data compression step on each of then digital information signals in response to 

one of said n selected masked thresholds respectively, formatting. means for combining then 

data reduced digital information signals into a 'transmission ·signal suitable for transmission 

via a transmission medium, n being an integer larger than l . 

30 19. Apparatus as claimed in claim 18. wherein a selected masked threshold is 

selected from a subgroup of at least two masked thresholds from the at least n+ I masked 

thresholds such that said selected masked threshold is the smallest t1f the masked thresholds 

in said subgroup. 

20. Apparatus as claimed in anyone of the preceding claims, further provided with 



111111111111111111111111 " llii . . 
* c . l " s * 

W097138493 
27 

PCT/1897/00325 

writing ~eans for writing the transmission signal into a storage medium, such as a record 

carrier. 

21. Method of encoding a plurality of digital information signals. the method 

comprising the steps of 

5 - receiving a first digital information signal, 

- receiving a second digital information signal. 

- eombining the first and second digital information signal so as to generate a first 

combination signal, 

- data compressing the first and second digitaJ information signal so as to obtain first and 

IO second data reduced digital information signals, 

- determining first, second and third masked thresholds respectively from the first, second 

digital information signals and the combination signal respectively. 

- deriving one masked threshold from the first and third masked threshold so as to obtain a 

first selected masked threshold. the data compression step carrying outdata compression on 

15 the first digital information signal in response to said first selected masked threshold. 

- combining the first and second data reduced digital information signals into a transmission 

signal suitable for transmission via a transmission medium. 

22. Method as claimed in claim 21. further comprising the step of writing the 

transmission signal into a storage medium, such as a record carrier. 

23. Apparatus for encoding a plurality of n digital inf'brmarion signals, having n 

input means for receiving the n digital informarion signals respectively. n data compression 

means for each data compressing one of the n digital information signals so as to obtain each 

one of n data reduced digital information signals, at least n masked threshold determining 

means for determining at least n masked thresholds from the n digital information signals 

respectively, selection means for deriving n selected masked thresholds from the at least n+ 1 

masked thresholds, such that at least one selected masked threshold is obtained from a 

selection of at least two of.the at least n masked thresholds, the n :data compression means 

being each adapted to carry out a data compression seep on one the n digital information 

signals in response to one of said n selected masked thresholds respectively. formatting 

means for combining the n data reduced digital information signals into a transmission signal 

suitable for transmission via a transmission medium, n being an integer larger than I. 

24. Method of encoding a plurality of digital infonnation si1mals, the method 

comprising the steps of 

- receiving a first digital information signal. 
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· - receiving a second digital information signal. 

- data compressing the first and second digital information signal so as to obtain first and 

second data reduced digital information signals, 

- determining first and second masked thresholds from the first and second digital 

information signals respectively, 

- deriving one masked threshold from the first and second masked threshold so as to obtain a 

first select.eel masked threshold, the data compression step carrying out data compression on 

the first digital information signal in response to said first selected masked threshold, 

- combining the first and second dar.a reduced digital infonnation signals into a transmission 

signal suitable for transmission via a transmission medium. 


