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Efficient coding of side infonnation in a lossless encoder. 

The invention relates to an apparatus for lossless encoding of a digital 

information signal, for a lossless encoding method, to an apparatus for decoding and to a 

record canier. 

For "Super Audio CD" (SACO) the DSD signals are losslessly coded, using 

framing. prediction and entropy coding. Besides the efficiently enceded signals, a large 

number of parameters, i.e. the side-infonnation. has to be stored on the SACD too. The 

smalJer the storage capacity that is required for the side-infoxmation, the better the overall 

coding gain is. Therefore coding techniques are applied to the side-infonnation too. 

10 A description of the lossless encoding of DSD signals is given in the publication 'Improved 

lossless coding of 1-bit audio signals', by F. Bruekers et al, preprint 4563(1-6) presented at the 

103rd convention of the AES, September 26-29, 1997 in New York. 

The invention aims at providing methods that can be used e.g. in SACD to save 

15 on the number of bits that have to be used for storing the side-information. 

10 

In the following description those methods will be presented. 

These and other aspects of the invention will be further explained hereafter in 

the figure description, in which 

figure la shows a circuit diagram of a lossless encoder and figure lb shows a 

circuit diagram of a corresponding decoder, using linear prediction and arithmetic coding, 

figure 2 shows subsequent frames of a multi channel infonnation signal, 

figure 3 shows the segmentation of time equivalent frames of the multi channel 

infonnation signal, and 

25 figure 4 shows the contents of a frame of the output signal of the encoding 

apparatus. 

The process of lossless encoding and decoding, for the example of 1-bit 

oversampled audio signals, will be explained briefly hereafter by means of figure 1, which 
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shows an embodiment of the encoder apparatus in figure la and shows an embodiment of the 

decoder apparatus in figure 1 b. 

The lossless coding in the apparatus of figure la is performed on isolated pans 

(frames) of th.e· audio signal. A typical length of such a frame is 37632 bits. The two possible 

5 bit-values of the input signal F, '1' and 'O', represent the sample values +1 and-1 respectively. 

Per frame, the set of coefficients for the prediction filter z ·1 ;A(z), denoted by 4, is detennined 

in a filter coefficient generator unit 12, by e.g. the autocorrelation method. The sign of the 

filter output signal, Z, determines the value of the predicted bit Fp , whereas the magnitude of 

the filter output signal, Z, is an indication for the probability that the prediction is correct. . 

10 Upon quantizing the filter output signal Z in a quantizer 10, a predicted input signal Fp is 

obtained, which is ex-ored in a combining unit 2, resulting in a residual signal E. ·A correct 

prediction, or F = Fp , is equivalent to E = 0 in the residual signal E. The content _of the 

probability table, p(l.I). is designed per frame such that per possible value of Z, po is the 

probability that E = 0. For small values of IZI the probability for" a correct prediction is close to. 

15 0.5 and for large values of IZI the probability for a cotTect prediction is close to 1.0. Clearly the 

probability for an incorrect prediction, F "¢ Fp or E=l, is Pi =1-po. 

The probability tables for the frames (or segments, to be described later) are 

determined by the unit 13. Using this probability table, supplied by the unit 13 to the unit 8, 

the unit 8 generates a probability value Po in response to its inpu~ signal, which is the signal Z . 

.:?O The arithmetic encoder (AC Enc.) in the apparatus of figure la, denoted by 6. 

30 

codes the sequence of bits of E such that the code (D) requires less bits. For this, the arith~etic 

coder uses the probability that bit n of signal E, E[n], has a particular value. The number of 

bits to code the bit E[n]=O is: 

dn = -2 log(po ) + M (bits) (Eq. 1) 

which is practically not more than 1 bit, since Po~ 1/2. The number of bits to code the bit 

E[n]=l is: 

dn = - 2 log(pi ) + M = - 2 log(l-po) + M (bits) (Eq. 2) 

which is not less than 1 bit. The M in both equations represents the non-optimal behavior of 

the arithmetic coder, but can be neglected in practice. 

,,. 

; .. ; 
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A correct pred1cnon (E[n]=O) results m Jess thin l bit and an mcomct 

prediction (E[n]=l) results in more than 1 bit in the code (D). The probability table is designed 

such that on the average for the complete frame, the number of bits for code D is minimal. 

·Besides code D. also the coefficients of the prediction filter 4, generated by the 

5 coefficient generator unit 12, and the content of the probability table, generated by the 

probability table detennining unit 13, have to be transmitted from encoder to decoder. To that 

pUJPose, the encoder apparatus comprises a multiplexer unit 14, which receives the output 

signal of the coder 6, as well as side infonnation from the generator units 12 and 13. This side 

information comprises the prediction filter coefficients and the probability table. The 

10 multiplexer unit 14 supplies the serial datastream of information to a transmission medium, 

such as a record carrier. 

In the decoder apparatus of figure lb, exactly the inverse of the encoder process 

is implemented thus creating a lossless coding system. The demultiplexer unit 20 receives the 

serial datastream comprising the data D and the side information. It retrieves the data D 

15 therefrom and supplies the data D to an arithmetic decoder 22. The arithmetic decoder (AC 

Dec.) is provided with the identical probabilities as the arithmetic encoder was, to retrieve the 

correct values of signal E. Therefore the demultiplexer unit retrieves the same prediction filter 

coefficients and probability table as used the encoder from the serial datastream received and 

supplies the prediction filter coefficients to the prediction filter 24 and the probability table to 

20 the probability value generator unit 26. 

The circuit constructions shown in figure 1 are meant for encoding/decoding a 

single serial datastream of information. Encoding/decoding a multi channel information signal. 

such as a multi channel digital audio signal. requires the processing described above with 

reference to figure 1 to be carried out in time multiplex by the circuits of figure I, or can be 

25 carried out in parallel by a plurality of such circuits. Another solution can be found in 

international patent application m 99/00313, which corresponds to US ser. no. 09/268252 

(PHN 16.805). 

It should be noted here that in accordance with the invention, the encoding 

apparatus may be devoid of the quantizer Q and the combining unit 2. Reference is made to 

30 earlier patent publications discussing this. 

In SACO the 1-bit audio channels are chopped into frames of constant length and per frame 

the optimal strategy for coding will be used. Frames can be decoded independently from 

neighbouring frames. Therefore we can discuss the data structure within a single frame. 
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Figure 2 shows time equivalent frames B of two. channel signals, such as the 

left and right hand signal component of a digital stereo audio signal, indicated by ....• B(l,m-

1), 13(1,m), B(l,m+l), ..... for the left hand signal component and by ..... , B(r,m-1); B(r,m), 

B(r;m+ 1), .. •. : for the right hand signal component. The frames can be segmented, as will be 

5 explained herea,fter. If not se~ented, the frames will be encoded in-their entirety, with one set 

of filter coefficients and one probability table for the complete rrame. If segmented, each 

segment in a frame can have its own set of filter coefficientS and probability table. 

Funhennore, the segmentation in a frame for the filtercoefficients need not be the same as for 

the probability tables. As an example, figure 3 shows the two time equivalent frames B(l,m) 

10 and B(r,m) of the two channel signals being segmented. The frame B(l,m) has been segmented 

into three segments fs{l,l), fs(l~2) and fs(l,3) in order to carry out three different prediction 
. . : . 

fiJterings in the frame. It should however be noted that the filterings in two segments, such as 

the segments fs(l,l) and fs(l,3) can be the same. The frame B(l.~) has further been segmented 

into two segments ps(l,l)and ps(l,2) in order to have two different probability tables for those 

15 segments. 

The frame B(r,m) has been segmented into three segments fs(r,l), fs(r,2) and 

fs(r,3) in order to carry out three different prediction filterings irt the frame. It should however 

again be noted that the filtetings in two segments, stich as the• segments fs(r,l) and fs(r,3) can 

be the same. The frame B(r,m) has further been segmented intofout segments ps(r,l), ps(r,2), 

20 . ps(r,3) and ps(r,4) in order to have four different probability·tables for those segments. Again, 

it should be noted that some of the segments can have the same probability table. 

..,­_, 

The decision to have the same probability table for different segments can be 

taken on beforehand by a user of the apparatus, after having carried out a signal analysis on 

the signals in the segments. Or the apparatus may be capable of carrying out this signal 

analysis and decide in response thereto. In some situations, a signal analysis carried out on two 

segments may result in probability tables that differ only slightly; In such situation, it can be 

decided to have one and the same probability table for both segments. This one probability 

table could be equal to one of the two probabmty tables established for the two segments, or 

could be an averdged version ofboth tables. An equivalent reasoning is valid for the sets of 

30 filter coefficients in the various segments. 

To summarize: in order to encode a small portion of audio in an audio channel signal, the 

coding algorithm in SACD requires both a prediction filter (the filter) and a probability table 

(the table). 
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For improving the coding gain it can be efficient to use different filters in different channels. 

But also within the same ·~baRnel is can be beneficial to use &tt-efent filters. That is why the 

concept of segmentation is introduced. A channel is partitioned into segments and in a· 

. segment a particular filter is used. Several segments. also from other channels, may use the 

5 same or a diff.erent filter. Besides storage of the filters that are used, also information about the 

segments (segmentation) and infonnation about what filter is used in what segment (mapping) 

have to be stored. 

For the tables, the same idea is applicable, however the segmentation and 

mapping may be different from the segmentation and mapping for the filters. In case of equal 

IO segmentation for both filter and table this is indicated. The same idea is used for the mapping. 

If the segmentation for the filters is equal for all channels this is indicate too. The same idea is 

used for the mapping. 

First, a description will be given of the contents of a frame of a transmission 

signal comprising the encoded channel signals and the corresponding side infonnation. Figure 

15 4 shows a schematic drawing of the frame. Apart from synchronization information (not 

shown), the frame comprises two words w1 and w2, followed by segmentation information on 

the prediction filters. Next a word w3 is present followed by segmentation information on the 

probability tables. Next follow two words W4 and w5, followed by mapping infonnation on the 

prediction filters. Next. follows a word W6, followed by mapping information on the 

20 probability tables. Next follow the filter coefficients and the probability tables, as supplied by 

the generator units 12 and 13, respectively. The frame ends with the data D, supplied by the 

arithmetic encoder 6. 

The word w1 is in this example one bit long and can have the value ·o· or ·1 ·, 

and indicates whether the segment information for the filter coefficients and the probability 

25 tables are the same (' l '), or not ('0'). The word W4 is in this example one bit long and can 

have the value 'O' or '1 ',and indicates whether the mapping information for the filter 

coefficients and the probability tables are the same ('1 '),or not ('0'). The word w2, again one 

bit long, can have the value 'O' or 'I', and indicates whether the channel signals have the same 

segmentation information for the prediction filter coefficients (' l '), or not ('0'). The word w3 

30 (one bit long) can have the value 'O' or 'l •. and indicates whether the channel signals have the 

same segmentation information for the probability tables (' 1 '), or not ('0'). The word Ws can 

have the value ·o· or '1 •,and indicates whether the channel signals have the same mapping 

information for the prediction filter coefficients('!'), or not ('0'). The word w6 can have the 
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value 'O' or 'l', and indicates whether the channel signals have the same mapping information 
.. 

for the probability tables ('l'), or not ('O'). 

First, the representation of the total number of segments S in a frame will be 

described. 

5 To code a number, e.g~ the total number of segm~nts in a frame in a particular ·, ,: 

10 

channel signal, a kind of run-length coding is applied. It is important that the code is short for 

small values of S . Since the number of segments in a channel S ~ l , S = 0 needs not to be 

coded. In SACD the following codes are used. 

Table 1: 

s code(S) 

1 1 

2 01 

3 001 

4 0001 

s o<s-1>1 

Remark: Here the "I" is used as delimiter. It is cl~ar that in general the role of 

the "O" and "l" can be interchanged. The ba:sic idea of the delimiter is that a certain sequence 

15 is violated; the sequence of "O's" is violated by a 'T'. An a1tem!ltive is e.g. to "inverse" the 

next symbol and "no inversion" is used as a delimiter. In this way long constant sequences are 

avoided. An example of inverting sequences that start with an "l" is (not used in SACD): 

s code(S) 

1 0 

2 11 

3 100 

4 1011 

5 10100 

6 101011 
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Second, the representation of the segment sizes will be described. The length of 

a segment will be express&! ih number of bytes of the channel signal. The B bytes in a frame 

of a channel signal are partitioned into S segments. For the first S -1 segments the number of 

bytes of each ~-egment has to be specified. For the s1
h segment the number of bytes is specified 

5 implicitly, it is the remaining number of bytes in the channel. The number of bytes in segment 

i, equals 

B; so the number of b'ytes in the last segment is: 

1-2 

B,_, =B-LB; 
i..O 

Since the number of bytes in the first S -1 segments are multiples of R , the resolution R ~ I , 

I 0 we define: 

1-2 

B1 =b1R and consequently: B
1

_ 1 = B-Lh1R 
l=O 

The S -1 values of bi are stored and R is stored in a channel only if S > 1 and when it is not 

stored already for another channel. 

The number of bits required to store b1 depends on its possible values. 

1-1 

15 OSb1 Sb1,max with e.g. b;,,,_ =LiJ-Ib1 
;=0 

so the required number of bits to store b1 is: 

This has as advantage that the required number of bits for the segment length 

may decrease for segments at the end of the frame. If restrictions are imposed on e.g. minimal 

20 length of a segment the calculation of the number of bits may be adapted accordingly. The 

number of bits to store the resolution R is: #bits(R) 

Third, the representation of the segmentation information in the serial 

datastream will be described. Use will be made of the representations given above under table 

1. This will be illustrated by some examples. 

25 In order to distinguish between filters and probability tables, the subscripts/and tare used. To 

distinguish between segments in different channels the double argument is used: (channel 

number, segment num~. 

Next follows a first example. For a 2-channel case. we have different 

segmentations for filters ;a~d probability tables, and the segmentation is different for both 

30 channels. The following table shows the parameters in the stream. 
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Table 2. 

Value #bits comment 
; 

(w1=)0 1 segmentation infonnation for the filters is different 

from the segmentation for the probability tables 

filter segmentation .· .: : ; 

(w;z=) 0 1 channels have own filter segmentation infonnation 
.... , 
· .......... 

filter se~entation in chan~el· () 

(Y1=)0 1 first bit ofcode(Sj{O)) indica~rtg that Sj{O)~ 

R1 #bits(R1) resolution for filters ' 
bj(O,O) #bits(bj(O,O)) first segment in channel 0 ha~ ~eJ1gth R1bJ(O,O) bytes 

(Y2 =) 1 1 last bit of code(Sj(O)) indicatiµg that Sj(0)=2 

filter segmentation in ch~e.J 1 · 

(Y1=)0 1 first bit of code(Sj(l)) indicating·that "Sj{l~ 

bj(l,0) #bits(bj(l ,0)) first segment in channel 1 h~ length R1 bj(l ,0) bytes 

(Y2 =)0 1 second bit of code(Sj(l)) indicatin.g that Sj(l):2:3 

b.1(1.l) #bits(bj(l,1)) second segment in channel 1 has length Ribj(l,1) 

bytes 

(y3 =) 1 1 last bit of code(Sj(l)) indicating t~at Sj(1)=3 

probability table segmentatiO,n • 
- ; :: ·= 

(w3=) 0. I channels have own table segmentation specification 

probability table segmentation ~ channel 0 
: : : . 

(Y1 =) I I last bit of code(S,(0)) indicating that S,(0)=1 

probability table segmentation in channel 1 
<> •. 

(Y1=>0 I first bit of code(S,(l)) indicatfog that S,(l)~ 

R, #bits(R,) resolution for tables 

b,(1,0) #bits(b,(1,0)) · first segment in channel I has length R, b,(1,0) bytes 

(Y2 =) 0 1 second bit of code(S,(1)) indi~ating that S,(1):2:3 

b,(l, l) #bits(b,(1,l)) second segment in channel 1 has length R, b,(1,1) 

bytes 

(y3 =) 1 1 last bit of code(S,(1)) indicati~g ~hat S,(1)=3 
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In the above table 2, the first combination (yi.y2) equal to (0.1) is the codeword 

code(S) in table l above. lfurmdicates that in the channel sigrlal rtumbered 0 the frame is 

divided into two segments for the purpose of prediction filtering. Further. the combination 

(y1,y2 ,y3) equal to (0,0,1) is the codeword code(S) in tabJe 1 above, and indicates that in the 

5 channel signal numbered 1 the frame is divided into three segments for the purpose of 

prediction filtering. Next, we find a combination (y1) equal to (1), which is the first codeword 

in ~ble 1. indicating that the channel signal numbered 0, the frame is not divided for the 

probability table. Finally. we find a combination (yi,y2,y3) equal to (0.0,1), which indicates 

that the frame of the second channel signal is divided into three segments, each with a 

10 corresponding probability table. 

15 

Next, follows another example for a 5-channel case. It is assumed that for this 

5-channel case, we have equal segmentation for filters and tables, and the segmentation is 

equal for all channels. 

Value #bits comment 

(w1=) l 1 the segmentation infonnation for the prediction 

filters and probability tables is the same 

mter segmentation 

(w2=) l 1 channels have equaJ filter segmentation information 

filter segmentation in channel 0 

(Y1 =)O 1 first bit of code(Sj{O)) indicating that Sj(0~2 

R1 #bits(JV) resolution for filters 

bj(O.O) #bits(bj(O,O)) first segment in channel 0 has length R1 bj(O,O) bytes 

(y2 =)O 1 second bit of code(Sj(O)) indicating that Sj(0~3 

b1(0.1) #bits(bj(O,l )) second segment in channel 0 has length R1bj(O,l) 

bytes 

(y3 =) 1 1 last bit of code(SJ(O)) indicating that Sj(0)=3 

filter segmentation in channel c 

bj(c,O)=bj(O,O) and bj(c,l)=bj{O,l) for 15c<5 

probability table segmentation in channel c 

b,(c,O)=bj(O,O) and b,(c,l)=bj(0,1) for05c<5 



5 

10. 

W000/41313 
10 PCT/EP99/10402 

Remark: The single bits of code(S) interleaved-in de segmentation infonnation 

can be interpreted as "another segment will be specified" in case of "O" or "no more segments 

will be specified" in case of "r'. 
·Next, mapping will be described. 

For each of the segments. all segments of all channels are considered together, 

it has to be specified which filre,r or table is used. The segments are ordered; first the segments 

of channel 0 followed by the s~gments of channel 1 and so on. · 

The filter or table number for segment s, N(s) is defined as: 

{ 
N(O) =O 

0 S N(s) SN max (s) 

15. · with Nmax (s), the maximum allowed number for a given segment, defined as: 

20 

25 

. . 

N max (s) = 1 + max(N(i)) with 0 Si< s 

The required number of bits to store N(s) equals: 

#bits(N(s)) = L21og(N max (s)) J+ I 

The number of bits that is required to store a filte~ or table number according to 

this method depends on the set of numbers that already has been assigned. 

If the tables us~ ~he same mapping as the filters, which is not always possible, 

this is indicated. Also when all channels use the same mapping this is indicated. 

With two examples the idea will be illustrated. 

30 Example3 
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Assume that in total we have 7 segments (0 through 6), some segments use the 

same filter ana some use a 'tltiiflue filter. Furthermore it is assumea that the tables use the same 

mapping specification as the filters. 

Channel -segment Filter PosS11>le tilter 
#bits 

number number number num.bers 

0 0 0 - 0 

1 1 0 Oor 1 1 

1 2 l Oor 1 1 

1 3 2 0, 1 or2 2 

1 4 3 0.1, 2 or 3 . 2 

2 5 3 0, 1, 2, 3 or4 3 

3 6 1 0, l, 2, 3 or4 3 

Total#bits 12 

Segment number O uses filter number 0 per definition, so no bits are needed for 

this specification. Segment number 1 may use an earlier assigned filter (0) or the next higher 

not yet assigned filter (1). so 1 bit is needed for this specification. Segment number 1 uses 

filter number 0 in this example. Segment number 2 may use an earlier assigned filter (0) or the 

1 O next higher not yet assigned filter (1), so 1 bit is needed for this specification. Segment 

number 2 uses filter number 1 in this example. 

15 

Segment number 3 may use an earlier assigned filter (0 or 1) or the next higher 

not yet assigned filter (2) , so 2 bits are needed for this specification. Segment number 3 uses 

filter number 2 in this example. 

Segment number 4 may use an earlier assigned filter (0, 1 or 2) or the next 

higher not yet assigned filter (3), so 2 bits are needed for this specification. Segment number 4 

uses filter number 3 in this example. Segment number 5 may use an earlier assigned filter (0. 

1, 2 or 3) or the next higher not yet assigned filter (4). so 3 bits are needed for this 

specification. Segment number S uses filter number 3 in this example. 

20 Segment number6 may use an earlier assigned filter (O. 1, 2 or 3) or the next 

higher not yet assigned filter (4) , so 3 bits are needed for this specification. Segment number 6 

uses filter number 1 in this example. 

In total 12 bits are required to store the mapping. The total number of segments 

(7 segments in this example) is known at this point in the stream. 
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Value #bits comment· 

(W4=)1 1 probability tables have same' mapping information 

as prediction filters 

prediction tilter mapping : · 

(ws =) 0 1 channels have own filter se&tnentation 

infonnation 

0 filter number for segment 0 js 'O per definition 

Nj(l) #bits(Nj(l)) filter nm~ber for segment 1 · 

Nj(2) #bits(Nj(2)) filter number for segment 2 

Nj(3) #bits(NJ(3)) filter number for segment 3 · 
.. 

Nj(4) #bits(NJ(4)) filter number for segment 4 ·. 
... 

Nj(,5) #bits(Nj(,5)) filter number for segment S 

Nj(6) #bits(Nj(6)) filter number for segment 6 

probability table mapping· 

N,(i)=Nj(,i) for 0Si<7. 

' 

Another example. Assume that in total we have 6 channels each ·with 1 segment and each 

segment uses the same prediction filter and the same probability table. 

Value #bits comment 

(w4 =) 1 1 probability tables have same mapping infonnation 

as prediction filters 

prediction filter mapping 

(ws =) 1 l channels have own filter mapping specification 
·. 

0 filter number for segment 0 is'.O per definition 

prediction filter mapping for segment i 
.. 

Nj(,i)=O for 1Si<6 

probability table mapping for segment i 

N,(i)=Nj(i) for0Si<6. 

In total 2 bits are required to store the complete mapping .. 

.... 
.•r.o 
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Remark: A reason to give the indication that a following specification is also 

used for other application (e;g. for tables the same segmentatibn is used as for the filters) is 

that this simplifies the decoder . 

. Whilst the invention has been described with reference to preferred 

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

various modifications may become apparent to those skilled in the art without departing from 

the scope of the invention as defined by the Claims. As an example, the invention could also 

have been incorporated in an embodiment in which time equivalent signal blocks are encoded, 

without making use of segmentation. In such embodiment, the serial datastream obtained, like 

10 the datastream of figure 4, will be devoid of the segment infonnation described there for the 

filters and the probability tables, as well as some of the indicator words, such as the indicator 

words W1, Wz and W3. Further, the invention lies in each and every novel feature and 

combination of features. 
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CLAIMS: 

' \11\11\ 1\11\1111111\11111 111r * c· L M S * 

1. Apparatus for encoding of a digital infonnation signal, such as an n-channel 

digital audio signal, where n is an integer larger than 1, compris~ng 

- input means for receiving the digital infonnation signal, 

- encoding means for encoding the digital infonnation signal so as to obtain an encoded digital 

5 information signal, the encoding means being adapted to encode each of said channel signals 

of the n-channe1 digital audio signal so as to obtain an encoded channel signal for each of said 

channel signals in response to probability values for each of said channel.signals, 

-prediction filter means for carrying out a prediction filtering on each of said channel signals 

of the n-channel digital audio signal in response to a set of prediction filter coefficients for 

I 0 each of said channel signal so as to obtain a prediction filtered channel signal from each of 

said channel signals, 

- prediction filter coefficient determining means for generating a set of prediction filter 

coefficients for each of said channel signals" 

- probability value detennining means for generating probability values for each of said 

15 channel signals in response to a probability table for each' of said channel signals and the 

corresponding prediction filtered channel signal for each of said channel signals, 

- probability table detennining means for generating the probability tables for each of said 

channel signals, 

- converting means for generating first mapping information and a plurality of m sets of 

20 prediction filter coefficients, where m is an integer for which holds 1 S m S n, said first 

mapping information and m sets of prediction filter coefficients being representative of said n 

sets of prediction filter coefficients for said n channels, and for generating second mapping 

information and a plurality of p probability tables, where p is an integer for which holds l Sp 

:Sn, said second mapping infonnation and p probability tables being representative of said n 

probability tables for said n channels, 

- combining means for combining said compressed digital information signal, said first and 

second mapping infonnation signals, said plurality of m sets of prediction filter coefficients 

and said plurality of p probability tables into a composite infonnation signal, 

- output means for outputting said composite information signal. 
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2. Apparatus for encoding of a digital infonnation signal, such as an n-channel 

digital audio signal, where n is an integer larger than l, comprising 

- input means for receiving the digital information signal, 

5 - encoding means for encoding the digital information signal so as to obtain an encoded digital 

infonnation signal. the encoding means being adapted to encode time equivalent signal blocks 

of ~h of said channel signals of then-channel digital audio s.ignal by dividing the time 

equivalent signal blocks into M segments, and encoding the signal portions of the channel 

signals in all M segments in said time equivalent signal blocks, so as to obtain an encoded 
. . . 

IO signal portion for each of said sigrial portions in said M segments in response to probability 
l•n-1 

values for each of said signal portions, where M = :Lsp1 and spi i~ the number of segments 
i..O 

in the time equivalent signal block of the i-th channel signal, 

- probability value determining means for generating probability values for each of said M 

signal portions in response to a probability table for each of said M signal portions. 

15 - probability table determining means for generating the probability tables for each of said M 

signal portions. 

- converting means for converting the information about the length and locations of the M 

segments in the n channel signals into first_ segment information, and for generating first 

mapping information and a plurality of m probability tables, where m is an integer for which 

20 holds 1 S m :5 M, said first mapping information and said m probability tables being 

representative for said M probability tables, 

- combining means for combining the portion of the encoded digital information signal 

comprised in said time equivalent signal blocks, said first segment information. said first 

mapping infonnation signal and said plurality of m probability tables into a composite 

25 information signal, 

- output means for outputting said composite information signal. 

3. Apparatus as claimed in claim 2, further comprising 

- prediction filter means for carrying out a prediction filtering on the digital infonnation signal 

30 so as to obtain a prediction filtered digital information signal, the prediction filter means being 

adapted to prediction filter time equivalent signal bJocks of each of said channeJ signals of the 

n-channel digital audio signal by dividing the time equivalent signal blocks into segments, and 

prediction filtering the signal portions of the channel signals in all P segments in said time 
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equivalent signaJ blocks, so as to obtain a prediction filtered signal .Ponion for each of said P 

signal ponions in response to a set of prediction filter coefficients for each of said signal 

i•n-1 . 

portions, where P = L sf1 and sfi is the number of segments in the time equivalent signal 
l=O 

block of the i-tl) channel signal, 

5 - prediction filter coefficient determining means for generating a set of prediction filter 

coefficients for each of said P signal portions, 

- the converting means further being adapted to convert the information about the length and 

locations of the P segments in the n channel signals into second segment information, and for 

generating second mapping information and a plurality of p sets of prediction filter 

1 O coefficients, where p is an integer for which holds 1 S p S P, said second mapping information 

and said p sets of prediction filter coefficients being representative of said P sets of prediction 

filter coefficients, 

- the combining means further being adapted to combine said ·second segment information, 

said second mapping information signal and said plurality of p sets of prediction filter 

15 coefficients into said composite information signal. 

4. Apparatus as claimed in claim 3, wherein the conversion means is adapted to 

generate a first indicator word (w1) of a first value, indicating that the segmentation of the time 

equivalent signal blocks for the probability tables is different from the segmentation of the 

20 time equivalent signal blocks for the sets of prediction filter coefficients and of a second value 

indicating that the segmentation of the time equivalent signal blocks for the probability tables 

is the same as for the prediction filter coefficients, and for supplying only one of the first or 

the second segment information in the latter case, the combining means being adapted to 

combine the first indicator word and the only one of the first segment information or the 

25 second segment infonnation into said composite information signal, in the case that the first 

indicator word has the second value. 

5. Apparatus as· claimed in claim 4, wherein the conversion means is adapted to 

generate said only one of the first or second segment information in the case that the first 

30 indicator word has the second value. 

6. Apparatus as claimed in claim 3, wherein the conversion means is adapted to 

generate a second indicator word (w2) of a third value indicating that the time equivalent 
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signal blocks all have the same segmentation for the sets of prediction filter coefficients and is 

adapted to generate a second indicator word of a fourth value indicating that the time 

equivalent signal blocks have each a different segmentation for the sets of prediction filter 

. coefficients. that the converting means is adapted to generate second segment infonnation for 

5 only one time. equivalent signal block in the case that the second indicator word has the third 

value and is adapted to generate second segment infonnation for each of the time equivalent 

signal blocks in the case that the second indicator word has the fourth value, and that the 

combining means is further adapted to combine the second indicator word into said composite 

information signal. 

10 

7. Apparatus as claimed in claim 2, wherein the conveFSion means is adapted to 

generate a third indicator word (w3) of a fifth value indicating that the time equivalent signal 

blocks all have the same segmentation for the probability tables and is adapted to generate a 

third indicator word of a sixth value indicating that the time equivalent signal blocks have each 

15 a different segmentation for the probability tabJes, that the converting means is adapted to 

generate first segment infonnation for only one time equivalent signal block in the case that 

the third indicator word has the fifth value and is adapted to generate first segment information 

for each of the time equivalent signal blocks in the case that the third indicator word has the 

sixth value, and that the combining means is further adapted to combine the third indicator 

20 word into said composite information signal. 

8. Apparatus as claimed in claim 3, wherein the conversion means is adapted to 

generate a fourth indicator word (w4) of a seventh value, indicating that the mapping 

infonnation for the probability tables is different from the mapping information for the 

25 prediction filter coefficients and of an eighth value indicating that the mapping information for 

the probability tables is the same as for the prediction filter coefficients, and for supplying the 

first or the second mapping information only in the latter case. the combining means being 

adapted to combine the fourth indicator word and the first mapping information or the second 

mapping information only into said composite infonnation signal, in the case that the fourth 

30 indicator word has the eighth value. 

9. Apparatus as claimed in claim 3, wherein the conversion means is adapted to 

generate a fifth indicator word (ws) of a ninth value indicating that the time equivalent signal 

blocks all have the same mapping information for the sets of prediction filter coefficients and 
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is adapted to generate a fifth indicator word of a tenth value indicating thatthe time equivalent 

signal blocks have each a different mapping information for the sets of prediction filter 

coefficients, that the converting means is adapted to generate second mapping infonnation for 

only one time equivalent signal block in the case that the fifth indicator word has the ninth 

5 value and is adapted to generate second mapping information for each of the time equivalent 

signal blocks in the case that the fifth indicator word has-the tenth value, and that the 

combining means is further adapted to combine the fifth indicator word into said composite 

information signal. 

10 10. Apparatus as claimed in claim 2 or 3, the conversion means being further 

adapted to converting information concerning the number of segments in a time equivalent 

signal block of a channel signal into a number code, the combining means being further 

adapted to combine the number code into said composite information signal. 

15 11. Apparatus as claimed in claim 10, wherein said number code satisfies the 

following table: 

s code(S} 

I l 

2 01 

3 001 

4 0001 

s 01s-•11 

20 where S is the number of segments in a time equivalent signal block of a channel signal. 

12. Apparatus as claimed in claim 3, wherein the first set of prediction filter 

coefficients is a11ocated to the first of said P segments, said second mapping information being 

devoid of mapping infonnation for mapping said first set of prediction filter coefficients to 

25 said first segment of said P segments, 
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(a) the first bit in said second mapping information indicating whether the set of prediction 

filter coefficients for the second segment is the first set of prediction filter coefficients or a 

second set of prediction filter coefficients, 

(b 1) if the firsf set of prediction filter coefficients is also the set of filter coefficients for the 

5 second segment, then the second bit in said second mapping infonnation indicating whether 

the set of prediction filter coefficients for the third segment is the first set of prediction filter 

coefficients or the second set of prediction filter coefficients, 

(b2) if the second set of prediction filter coefficients is the set of filter coefficients for the 

second segment, then the next two bits in the second mapping information indicating whether 

10 the set of prediction filter coefficients for the third segment is the first. the second or the third 

set of prediction filter coefficients, 

(cl) if the first set of prediction filter coefficients is the set of filter coefficients for the second 

and third segment, then the third bit of said second mapping information indicates whether the 

set of prediction filter coefficients for the fourth segment is the first or the second set of 

15 prediction filter coefficients, 

(c2) if the first set of prediction filter coefficients is the set of filter coefficients for the second 

segment and the second set of prediction filter coefficients is the set of filter coefficients for 

the third segment, then the third and fourth bit in said second mapping information indicating 

whether the set of prediction filter coefficients for the fourth segment is the first. the second or 

20 the third set of prediction filter coefficients, 

(c3) if the second set of prediction filter coefficients is the set of filter coefficients for the 

second segment, and the first or the second set of filter coefficients is the set of filter 

coefficients for the third segment, then the fourth and fifth bit in the second mapping 

infonnation indicating whether the set of prediction filter coefficients for the fourth segment is 

.'.!5 the first, second or the third set of prediction filter coefficients, 

(c4) if the second set of prediction fi1ter coefficients is the set of filter coefficients for the 

second segment, and the third set of fiJter coefficients is the set of prediction filter coefficients 

for the third segment, then the fourth and fifth bit in the second mapping information 

indicating whether the set of prediction filter coefficients for the fourth segment is the first, 

30 second, third or the fourth set of filter coefficients. 

13. Apparatus as claimed in claim 2, wherein the first probability table is allocated 

to the first of said M segments, said first mapping infonnation being devoid of mapping 

infonnation for mapping said first probability table to said first segment of said M segments, 
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(a) the firSt bit in said first mapping information indicating whether the probability table for 

the second segment is the first probability table or a second probability table, 

(bi) if the first probability table is also the probability table for the second segment, then the 

second bit in said first mapping information indicating whether the probabi1ity" table for the 

5 third segment is the first probability table or the second probability table, 

(b2) if the second probability table is the probability table for the second segment, then the 

next two bits in the first mapping information indicating whether the probability table for the 

third segment is the first, the second or the third probability tabl~. 

(cl) if the first probability table is the probability table for the second and third segment, then 

10 the third bit of said first mapping information indicates whether"the probability table for the 

fourth segment is the first or the second probability table, · · 

(c2) if the first probability table is the probability table for the second segment and the second 

probability table is the probability table for the third segment, then the third and fourth bit in 

said first mapping infonnation indicating whether the probability table for the fourth segment 

15 is the first, the second or the third probability table, 

· (c3) if the second probability table is the probability table for the second segment, and the first 

or the second probability table is the probability· table for the third· segment, then the fourth 

and fifth bit in the first mapping information indicating whether the probability table for the 

fourth segment is the first. second or the third probability table, 

20 . (c4) if the second probability table is the probability table for the second segment, and the 

third probability table is the probability table for the third segment, then the fourth and fifth bit 

in the first mapping information indicating whether the probability table or the fourth segment 

is the first, second, third or the fourth probability table. 

25 14. Apparalus as claimed in anyone of the preceding claims, characlerized in that 

said output means comprises writing means for writing the composite infonnation signal on a 

record carrier. 

15. Apparatus as claimed in claim 14, characterized in that said output means 

30 further comprises channel encoding and/or error correction encoding means for carrying out a 

channel encoding step and/or an error correction encoding step on said composite information 

signal prior to writing the composite information signal on the record carrier. 

.-.-~~.., .... ~~--
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16. Method for carrying out an encoding of a digital infonnation signal, such as a 

digital audio signal. in an app'"aratus as claimed in anyone of the claims 1 to 15. 

17. ·Methods as claimed in cJaim 16, further comprising the step of writing the 

5 composite infonnation signal on a record canier. 

18~ Record carrier comprising the composite information sign.al as generated by the 

apparatus as claimed in anyone of the claims 1 to 15. in a track on said record carrier. 

10 19. Apparatus for decoding an encoded composite information signal comprising 

encoded data of an n-channel digital information signal, such as an ·n-channel digital audio 

signal, where n is an integer larger than l, and side infonnation having a relationship with said 

encoded digital information signal, the apparatus comprising 

- input means for receiving a composite information signal, 

15 - retrieval means for retrieving encoded data information and side information from said 

composite information signal, 

- decoding means for decoding the encoded data information so as to obtain said n channel 

signals in response to a set of probability values for each of said channel signals, 

- prediction filter means for carrying out a prediction fi1tering on each of said channel signals 
20 of the n.;channel digital audio signal in response ton sets of prediction filter coefficients, one 

set for each of said channel signals, so as to obtain a prediction filtered channel signal from 
each of said channel signals, said sets of prediction filter coefficients being derived from said 

side infonnation, 

- probability value generator means for generating n sets of probability values, one for each of 
25 the channel signals in response to a corresponding prediction filtered channel signal and 

corresponding probability table, said n probability tables, one for each of the channel signals, 

being derived from said side infonnation, 

- the retrieval means further being adapted to retrieve first and second mapping infonnation, a 

plurality of m sets of prediction filter coefficients and a plurality of p probability tables from 
30 said side information, 

- reconverting means for reconverting said first mapping infonnation and said m sets of 
prediction filter coefficients into n sets of prediction filter coefficients,, one set for each of said 

channel signals, where mis an integer for which holds IS m Sn, and for reconverting said 
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second mapping information and said-p probability tables into n probability tables, one set for 

each of said channel signals, where p is an integer for which holds 1 S p S n; 

- output means for outputting said n channel signals. 

5 20." Apparatus for decoding an encoded composite information signal comprising 

encoded data of an n-channel digital information signal, such as an n-channel digital audio 

signal, where n is an integer larger than l, and side information having a relationship with said 

encoded digital information signal, the apparatus comprising 

- input means for receiving a composite information signal, 

10 - retrieval means for retrieving encoded data information and· side information from said 

composite information signal, 

- decoding means for decoding the encoded data information into M signal portions in 

response to corresponding sets of probability values, one for each of said M signal portions~· 
i-n-1 

where M = L,sp1 and spi is the number of segments in the.time equivalent signal block of the 
i=O . . 

15 i-th channel signal, 

- probability value generator means for generating M sets of probability values,· one for each 

of the M signal portions in response to a corresponding probability table. said M probability 

tables, one for each of the signal portions, being derived from said side information, 

- the retrieval means further being adapted to retrieve first segment information and first 

20 mapping information and a plurality of m probability tables from said side information, where 

m is an integer for which holds I S m S M, 

- reconverting means for reconverting said first mapping information and m probability tables 

into M probability tables, one for each of said signa] ponions, and for reconvening said first 

segment information into information about the length and locations of the M segments in the 

25 n channel signals so as to obtain time equivalent signal blocks in said n channel signals, 

- output means for outputting the time equivalent signal blocks of said n channel signals. 

21. Apparatus as claimed in claim 20, further comprising 

- prediction fi1ter means for carrying out a prediction filtering on said time equivalent signal 

30 blocks of each of said channel signals of the n-channel digital information signal by dividing 

the time equivalent signal blocks into segments, and prediction filtering the signal portions of 

the channel signals in all P segments in said time equivalent signal blocks and for all n channel 

signals, so as to obtain a prediction filtered signal portion for each of said P signal portions in 

........ 
·,...&, 
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response to a set of prediction filter coefficients for each of said signal ponions, where P = 
i"-1 L sf; and sfi is the number of segments in the time equivalent signal block of the i-th channel 
i=O • 

. signal, 

- the retrieval.means further being adapted to retrieve second segment infonnation. second 

5 mapping information and p sets of prediction filter coefficients from said side infonnation, 

where p is an integer for which holds 1 :S p :S P, 

- the reconverting means further being adapted to reconvert the second segment infonnation 

into infonnation about the length and locations of the P segments in the n channel signals and 

for reconverting the p sets of prediction filter coefficients into P sets of prediction filter 

10 coefficients, one for each of said P signal portions, using said second mapping infonnation. 

22. Apparatus as claimed in claim 21, wherein the retrieval means are adapted to 

retrieve a first indicator word (w1) from said side information, said first indicator word. when 

being of a first value, indicating that the segmentation of the time equivalent signal blocks for 

15 the probability tables is different from the segmentation of the time equivalent signal blocks 

for the prediction filter coefficients. and when being of a second value, indicating that the 

segmentation of the time equivalent signal blocks for the probability tables is the same as for 

the prediction filter coefficients, and for retrieving one segment information only from the side 

information in the latter case, the reconverting means further being adapted to copy the said 

20 segment information so as to obtain the first and second segment infonnation. in the latter 

case. 

23. Apparatus as claimed in claim 21, wherein the retrievaJ means is adapted to 

retrieve a second indicator word (w2) from said side information, said second indicator word, 

25 when being of a third value, indicating that the time equivalent signal blocks all have the same 

segmentation for the prediction filter coefficients and, when being of a fourth value, indicating 

that the time equivalent signal blocks have each a different segmentation for the prediction 

filter coefficients, the retrieval means further being adapted to retrieve second segment 

information for only one time equivalent signal block from the side infonnation in the case 

30 that the second indicator word has the third value and is adapted to retrieve second segment 

infonnation for each of the time equivalent signal blocks in the case that the second indicator 

word has the fourth value. the reconverting means being further adapted to copy the second 
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segment information n-1 times so as to obtain the P segments of the time equivalent signal 

blocks of all n channel signals, in the case that the second indfoatpr word has the third value. 

24. Apparatus as claimed in claim 21, wherein the retrieval means is adapted to 

5 retrieve a third indicator word (w3) from said side information, said third indicator word, when 

being of a fifth value. indicating that the time equivalent signal blocks all have the same 

segmentation for the probability tables, and when being of a sixth value, indicating that the 

time equivalent signal bloc~ have each a different segmentation for the probability tables, that 

the retrieval means is further adapted to retrieve first segment information for only one time 

10 equivalent signal block in the case that the third indicator word has the fifth value and is 

adapted to retrieve first segment infonnation for each of the time equivalent signal blocks in 

the case that the third indicator word has the sixth value. and that the reconverting means is 

further adapted to copy the first segment information for said one time equivalent signal block 

n-1 times so as to obtain the M segments of the time equivalent signal blocks of all the n 

15 channel signals, in the case that the third indicator word has the fifth value. 

25 . Apparatus as claimed in claim 21, wherein the retrieval means is adapted to 

. retrieve a fourth indicator word (w4) from said side infonnation, said fourth indicator word 

being of a seventh value, indicating that the mapping information for the probability tables is 

20 different from the mapping information for the sets of prediction filter coefficients and, when 

being of an eighth value, indicating that the mapping information for the probability tables is 

· the same as for the prediction filter coefficients, that the retrieval means is further adapted to 

retrieve only one mapping information from the side information in the latter case, the 

reconverting means being further adapted to copy the mapping infonnation retrieved in the 

25 case that the fourth indicator word has the eighth value. 

26. Apparatus as claimed in claim 21, wherein the retrieval means is adapted to 

retrieve a fifth indicator word (ws) from said side information, said fifth indicator word, when 

being of a ninth value, indicating that the time equivalent signal blocks all have the same 

30 mapping information for the prediction filter coefficients and, when being of a tenth value, 

indicating that the time equivalent signal blocks have each a different mapping information for 

the prediction filter coefficients, that the retrieval means are further adapted to retrieve second 

mapping information for only one time equivalent signal block in the case that the fifth 

indicator word has the ninth value and is adapted to retrieve second mapping information for 

.. -::-z. 
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each of the time equivalent signal blocks in the case that the fifth indicator word has the tenth 

value. 

27. · .Apparatus as claimed in claim 20 or 21, the retrieval means being further 

5 adapted to converting infonnation to retrie".e a number code for a time equivalent signal block 

from said side information. said number code representing the number of segments in said 

time equivalent signal block. 

28. Apparatus as claimed in claim 27, wherein said number code satisfies the 

10 following table: 

15 

s code(S) 

I 1 

2 01 

3 001 

4 0001 

s 0(5-IJI 

where s·is the number of segments in a time equivalent signal block of a channel signal. 

29. Apparatus as claimed in claim 21, wherein the retrieval means are adapted to 
retrieve a plurality of sets of prediction filter coefficients from said side infonnation and to 
retrieve an array of bits from the second mapping infonnation, the apparatus further 

comprising allocation means for allocating the first set of prediction coefficients to the first of 
:!O said P segments, 

(a) the allocation means further being adapted to allocate the first set of prediction filter 

coefficients to the second segment in response to the first bit in the array of bits being of a first 
binary value and being adapted to allocate the second set of predfotion filter coefficients to the 

second segment in response to the first bit being of the second binary value. 

25 (bl) if the first set of coefficients is also the set of filter coefficients for the second segment, 

then the allocation means is further adapted to allocate to allocate the first set of prediction 
filter coefficients to the third segment in response to the second bit in the array of bits being of 
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a first binary value and is adapted to allocate the second set of prediction filter coefficients to 

the third segment in response to the second bit being of the second binary value, 

(b2) if the second set of coefficients is the set of filter coefficients for the second segment, 

then the allocation means is further adapted to allocat~ either the first or the second or the third 

s set of prediction filter coefficients to the third segment in response to the values of the next 

two bits of the array of bits,, · 

( c 1) if the first set of filter coefficients is the set of filter coefficients for the second and third 

segment, then the allocation means is further adapted to allocate either first or the second set 

of filter coefficients to the fourth segment in response to the value of the third bit of said array 

10 ofbits, 

(c2) if the first set of prediction filter coefficients is the set of filter coefficients for the second 

segment and the second set of filter coefficients is the set of filter coefficients for the third 

segment. then the allocation means is further adapted to allocate either the first, or the second 

or the third set of prediction filter coefficients to the fourth segment in response to the values 

15 of the third and fourth bits in said array of bits. 

(c3) if the second set of prediction filter coefficients is the set of filter coefficients for the 

second segment, and the first or the second set of filter coefficients is the set of filters for the 

third segment, then the allocation means are adapted to allocate either the first, or second or 

the third set of filter coefficients to the fourth segmentin response to the values of the fourth · 

20 and fifth bit in the array of bits 

(c4) if the second set of prediction filter coefficients is the Set of filter.coefficients for the 

second segment, and the third set of filter coefficients is the set of filters for the third segment, 

then the allocation means are adapted to alJocate either the first, or the second, or the third or 

the fourth set of filter coefficients. to the fourth segment in response to the fourth and fifth bit 

::!5 in the array of bits. 

30. Apparatus as claimed in claim 20, wherein the retrieval means are adapted to 

retrieve a plurality of probability tables from said side information and to retrieve an array of 

bits from the first mapping information, the apparatus further comprising allocation means for 

30 allocating the first probability table to the first of said M segments, 

(a) the allocation means further being adapted to 1t1Uocate the first probability table to the 

second segment in response to the first bit in the array of bits being of a first binary value and 

being adapted to allocate the second probability table to the·second segment in response to the 

first bit being of the second binary value, 

.b. 

·~-... 
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(bl) if the first probability table is also the probability table for the second segment, then the 

allocation means is further adapted to allocate the first probability table to the third segment in 

response to the second bit in the array of bits being of a first binary value and is adapted to 

allocate the second probability table to the third segment in response to the second bit being of 

5 the second binary value, 

(b2) if the second probability table is the probability table for the second segment, then the 

allqcation means is further adapted to allocate either the first or the second or the third 

probability table to the third segment in response to the values of the next two bits of the array 

of bits, 

10 (cl) if the first probability table is the probability table for the second and third segment, then 

the allocation means is further adapted to allocate either first or the· second probability table to 

the fourth segment in response to the value of the third bit of said array of bits. 

(c2) if the first probability table is the probability table for the second segment and the second 

probability table is the probabiJity table for the third segment, then the allocation means is 

15 further adapted to allocate either the first, or the second or the third probabiJity table to the 

fourth segment in response to the values of the third and fowth bits in said array of bits, 

(c3) if the second probability table is the probability table for the second segment, and the first 

or the second probability table is the probability table for the third segment, then the allocation 

means are adapted to allocate either the first, or second or the third probability table to the 

20 founh segment in response to the values of the fourth and fifth bit in the array of bits 

25 

(c4) if the second probability table is the probability table for the second segment, and the 

third probability table is the probability table for the third segment, then the allocation means 

are adapted to alJocate either the first, or the second, or the third or the fourth probability table 

to the fourth segment in response to the fourth and fifth bit in the array of bits. 

31. Apparatus as claimed in anyone of the claims 19 to 30, characterized in that 

said input means comprises reading means for reading the composite information signal from 

a record carrier. 

30 32. Apparatus as claimed in claim 31, characterized in that said input means further 

comprises channel decoding and/or error correction means for carrying out a channel decoding 

step and/or an error correction step on the composite infonnation signal prior to supplying the 

composite information.signal to the retrieval means. 
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33. Apparatus as claimed iil claim 1, the encoding means being adapted to encode 

time equivalent signaJ blocks of each of said channel signals of the n-channel information 

signal, so as to obtain encoded time equivalent signal blocks for each of said signal blocks in 

response to probability values for each of said signal blocks, the prediction filter means being 

5 adapted to carry .out a prediction filtering on each of said time equivalent signal blocks in 

response to said n sets of prediction filter coefficients. one for each time equivalent signal 

block, the probability table determining means being adapted to generate said n probability 

tables, one for each time equivalent signal block. 

10 34. Apparatus as claimed in claim 33, wherein ttie conversion means is adapted to 

generate a first indicator word (w4) of a first value, in~cating that the mapping info~ation for 

the probability tables is different from the mapping information for the prediction filter 

coefficients and of a second value indicating that the mapping information for the probability 

tables is the same as for the prediction .filter coefficients, and for supplying the first or the 

15 second mapping information only in the latter case, the c6inbining means being adapted to 

combine the first indicator word and the first mapping information or the second mapping 

information only into said composite information signal, in the case that the first indicator 

word has the second value. 

20 35. Apparatus as claimed in claim 33, wherein the conversion means is adapted to 

generate a second indicator word (ws) of a third value indicating that the time equivalent 

signal blocks all have the same mapping information forthe sets of prediction filter 

coefficients and is adapted to generate a second indicator word of a fourth value indicating that 

the time equivalent signal blocks have each a different mapping information for the sets of 

:!5 prediction filter coefficients, that the converting means is adapted to generate second mapping 

information for only one time equivalent signal block in the case that the second indicator 

word has the third value and is adapted to generate second mapping information for each of 

the time equivalent signal blocks in the case that the second indicator word has the fourth 

value, and that the combining means is further adapted to combine the second indicator word 

30 into said composite information signal. 

36. Apparatus as claimed in claim 33, wherein the first set of prediction filter 

coefficients is allocated to the first of said n time equivalent signal blocks, said second 

mapping information being devoid of mapping information for mapping said first set of 

.-.;:..· .. 
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prediction filter coefficients to said first time equivalent signal block of said n time equivalent 

signal blocks, 

(a) the first bit in said second mapping information indicating whether the set of prediction 

.filter coefficients for the second time equivalent signal block is the first set of prediction filter 

5 coefficients or. a second set of prediction filter coefficients, . 

(bl) if the first set of prediction filter coefficients is also the set of filter coefficients for the 

second time equivalent signal block, then the second bit in said second mapping information 

indicating whether the set of prediction filter coefficients for the third time equivalent signal 

block is the first set of prediction filter coefficients or the second set of prediction filter 

10 coefficients, 

(b2) if the second set of prediction filter coefficients is the set of filter coefficients for the 

second time equivalent signal block, then the next two bits in the second mapping information 

indicating whether the set of prediction filter coefficients for the third time equivalent signal 

block is the first, the second or the third set of prediction filter coefficients, 

15 (cl) if the first set of prediction filter coefficients is the set of filter coefficients for the second 

and third time equivalent signal block, then the third bit of said second mapping infonnation 

indicates whether the set of prediction filter coefficients for the fourth time equivalent signal 

block is the first or the second set of prediction filter coefficients, 

(c2) if the first set of prediction filter coefficients is the set of filter coefficients for the second 

20 time equivalent signal block and the second set of prediction filter coefficients is the set of 

filter coefficients for the third time equivalent signal block, then the third and fourth hlt in said 

second mapping information indicating whether the set of prediction filter coefficients for the 

fourth time equivalent signal block is the first. the second or the third set of prediction filter 

coefficients, 

25 (c3) if the second set of prediction filter coefficients is the set of filter coefficients for the 

second time equivalent signal block, and the first or the second set of filter coefficients is the 

set of filter coefficients for the third time equivalent signal block. then the fourth and fifth bit 

"in the second mapping infonnation indicating whether the set of prediction filter coefficients 

for the founh time equivalent signal block is the first, second or the third set of prediction 

30 filter coefficients, 

(c4) if the second set of prediction filter coefficients is the set of filter coefficients for the 

second time equivalent signal block, and the third set of filter coefficients is the ·set of 

prediction filter coefficients for the third time equivalent signal block, then the fourth and fifth 

bit in the second mapping information indicating whether the set of prediction fitter 
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coefficients for the fourth time equivalent signal block is the first, second, third or the fourth 

set of filter coefficients. 

37. Apparatus as claimed in claim 33, wherein the first probability table is allocated 

5 to the first of said n time equivalent signal blocks, said first mapping information being devoid 

of mapping information for mapping said first probability table to said first time equivalent 

signal block of said n time equivalent signal blocks, 

(a) the first bit in said first mapping information indicating whether the probability table for 

the second time equivalent signal block is the first probability table or a second probability 

10 table, 

(bl) if the first probability table is also the probability table for the second time equivalent 

signal block, then the second bit in said first mapping information indicating whe!her the 

probability table for the third time equivalent signal block is the first probability table or the 

second probability table, 

15 (b2) if the second probability table is the probability table for the second time equivalent 

signal block, then the next two bits in the first mapping information indicating whether the 

probability table for the third time equivalent signal block is the first, the second or the third 

probability table, 

(c 1) if the fitst probability table is the probability table for the second and third time 

20 equivalent signal block, then the third bit of said first mapping information indicates whether 

the probability table for the fourth time equivalent signal block is the first or the second 

probability table, 

(c2) if the first probability table is the probability table for the second time equivalent signal 

block and the second probability table is the probability table for the third time equivalent 

25 signal block, then the third and fourth bit in said first mapping infonnation indicating whether 

the probability table for the fourth time equivalent signal block is the first, the second or the 

third probability table, 

(c3) if the second probability table is the probability table for the second time equivalent signal 

block, and the first or the second probability table is the probability table for the third time 

30 equivalent signal block, then the fourth and fifth bit in the first mapping infomiation indicating 

whether the probability table for the fourth time equivalent signal block is the first, second or 

the third probability table, 

(c4) if the second probability table is the probability table for the second time equivalent signal 

block, and the third probability table is the probability table for the third time equivalent signal 

.· .. :-./;,,,.. 
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block, then the fourth and fifth bit in the first mapping infonnation indicating whether the 

probability table or the fourth{ time equivalent signal block is th~ first, second, third or the 

fourth probability table. 

5 38. Apparatus as claimed in clair_n 19, wherein said decoding means are adapted to 

decode the encoded data infonnation into n time equivalent signal blocks, one for each of then 
channel signals, the retrieval means being adapted to retrieve a first indicator word (w,) from 

said side infonnation, said first indicator word being of a first value, indicating that the 

mapping infonnation for the probability tables is different from the mapping information for 

I 0 the sets of prediction filter coefficients and, when being of a second value, indicating that the 

mapping infonnation for the probability tables is the same as for the prediction filter 

coefficients, that the retrieval means is further adapted to retrieve only one mapping 

information from the side information in the latter case. the reconverting means being further 
adapted to copy the mapping infonnation retrieved in the case that the first indicator word has 

15 the eighth value. 

39. Apparatus as claimed in claim 19, wherein said decoding means are adapted to 

decode the encoded data infonnation into n time equivalent signal blocks. one for each of the n 
channel signals, the retrieval means being adapted to retrieve a second indicator word {ws) 

20 from said side information, said second indicator word, when being of a third value. indicating 

that the time equivalent signal blocks all have the same mapping infonnation for the prediction 
filter coefficients and, when being of a fourth value, indicating that the time equivalent signal 

blocks have each a different mapping information for the prediction filter coefficients, that the 

retrieval means are further adapted to retrieve second mapping infonnation for only one time 
equivalent signal block in the case that the fifth indicator word has the third value and is 

adapted to retrieve second mapping information for each of the time equivalent signal blocks 

in the case that the fifth indicator word has the fourth value. 

40. Apparatus as claimed in claim 19, wherein said decoding means are adapted to 
30 decode the encoded data infonnation into n time equivalent signal blocks, one for each of the n 

channel signals, the retrieval means being adapted to retrieve a plurality of sets of prediction 

filter coefficients from said side information and to retrieve an array of bits from the second 

mapping information, the apparatus further comprising allocation means for allocating the first 
set of prediction coefficients to the first of said n time equivalent signal blocks, 
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(a) the allocation means further being adapted to allocate the first set of prediction filter 

coefficients to the second time equivalent signal block in response to the first bit in the array 

of bits being of a first binary value and being adapted to. allocate the second set of prediction 

filter coefficients to the secondtime equivalent signal block in response to the first bit being of 

5 the second binary value, 

(bl) if the first set of coefficients is also the set of filter coefficients for the second time 

equivalent signal block, then the allocation means is further adapted to allocate to allocate the 

first set of prediction filter coefficients to the third time equivalent signal block in response to 

the second bit in the array of bits being of a first binary value and is adapted to allocate the 

1 O second set of prediction filter coefficients to the third time equivalent signal block in response 

to the second bit being of the second binary value, 

(b2) if the second set of coefficients is the set of filter coefficients for the second time 

equivalent signal block, then the allocation means is further adapted to allocate either the first 

or the second or the third set of prediction filter coefficients to the third time equivalent signal 

15 block in response to the values of the next two bits of the array of bits,, 

(cl) if the first set of filter coefficients is the set of filter coefficients for the second and third 

time equivalent signal block, then· the allocation means is further adapted to allocate either first 

or the second set of filter coefficients to the fourth time equivalent signal block in response to 

· the value of the third bit of said array of bits, · · 

20 (c2) jf the first set of prediction filter coefficients is the set of filter coefficients for the second 

time equivalent signal block and the second set of filter coeffitients is the set of filter 

coefficients for the third time equivalent signal block, then the allocation means is further 

adapted to allocate either the first, or the second or the third set of prediction filter coefficients 

to the founh time equivalent signal block in response to the values of the third and fourth bits 

::!5 in said array of bits, 

(c3) if the second set of prediction filter coefficients is the set of filter coefficients for the 

second time equivalent signal block, and the first or the second set of filter coefficients is the 

set of filters for the third time equivalent signal block, then the allocation means are adapted to 

allocate either the first, or second or the third set of filter coefficients to the fourth time 

30 equivalent signal block in response to the values of the fourth and fifth bit in the array of bits 

(c4) if the second set of prediction filter coefficients is the set of filter coefficients for the 

second time equivalent signal block, and the third set of filter coefficients is the set of filters 

for the third time equivalent signal block, then the allocation means are adapted to allocate 
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either the first, or the second. or the third or the fourth set of filter coefficients to the fourth 

time equivalent signal block in response to the fourth and fifth bit in the array of bits. 

41. Apparatus as claimed in claim 19, wherein said decoding means are adapted to 

5 decode the encoded data information into n time equivalent signal bJoc.ks, one for each of then 

channel signals, the retrieval means being adapted to retrieve a plurality of probability tables 

frQm said side information and to retrieve an may of bits from the first mapping information, 

the apparatus further comprising allocation means for allocating the first probability table to 

the first of said n time equivalent signal blocks, 
. . 

IO (a) the allocation means further being adapted to allocate the first probability table to the 

second time equivalent signal block in response to the first bit in the array of bits being of a 

first binary value and being adapted to allocate the second probability table to the second time 

equivalent signal block in response to the first bit being of the second binary value. 

(bl) ifthe first probability table is also the probability table for the second time equivalent 

15 signal block. then the allocation means is further adapted to allocate the first probability table 

to the third time equivalent signal block in response to the second bit in the array of bits being 

of a first binary value and is adapted to allocate the second probability table to the third time 

equivalent signal block in response to the second bit being of the second binary value, 

(b2) if the second probability table is the probabiHty table for the second time equivalent 

20 signal block, then the allocation means is further adapted to allocate either the first or the 

second or the third probability table to the third time equivalent signal bJock in response to the 

values of the next two bits of the array of bits, 

(cl) if the first probability table is the probability table for the second and third time 

equivalent signal block, then the allocation means is further adapted to allocate either first or 

25 the second probability table to the fourth time equivalent signal block in response to the value 

of the third bit of said array of bits, 

(c2) if the first probability table is the probability table for the second time equivalent signal 

block and the second probability table is the probability table for the third time equivalent 

signal block, then the allocation means is further adapted to allocate either the first, or the 

30 second or the third probability table to the fourth time equivalent signal block in response to 

the values of the third and fourth bits in said array of bits. 

(c3) if the second probability table is the probability table for the second time equivalent signal 

block. and the first or the second probability table is the probability table for the third time 

equivalent signal block. then the allocation means are adapted to allocate either the first. or 
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second or the third probability table to the fourth time equivalent signal block in response to 

the values of the founh and fifth bit in the array of bits 

(c4) if the second probability table is the probability table for the second time equivalent 

signal block, and the third probability table is the probability table for the third tj,me equivalent 

5 signal block, tl:)en the allocation means are adapted to al1ocate either the first, or the second, or 

the third or the fourth probability table to the fourth time equivalent signal block in response to 

the fourth and fifth bit in the array of bits. 


