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The invention relates to a transmitter and a receiver in a d1g1tal
transmission system for transnuttmg and recelvmg a wideband signal via a transmission

medium, and to a record carrier. .

5 EP 402.973 Al, Reference (2) in the list of References at the end of this
Application discloses a transmitter fora digital transmission system for transnﬁttirig a
wideband signal vig a transmission medium, which signal is sampled at a given
sampling frequency F,, for example a digital audio signal, which transmitter comprises.

; - an input terminal for receiving the wideband signal,
' 10 - signal splitting means for generating, in response to the wideband signal, a plurality of
| M narrow-band sub-signals at a decreased sampling frequency, for which purpose the
splitting means split up the wideband signal into consecutive sub-bands having band
numbers m which increase with the freque:icy, in which m complies with 1 < m < M,
a sub-signal being composed of consecutive signal blocks, each signal block comprising
15 g samples,
- .bit allocation means for generating bit allocation information indicating the quantity of

bits by which q samples of a signal block are represented in a sub-band, and for
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applying the bit allocauon information to

- quantizing means coupled to the signal splitting means and being adapted to quantlze
20 the M sub-signals in blocks in response to the bit allocation information of the bit

allocation means,

- means for accommodating the quantized sub-signals and the bit allocation information

in a frame of a second digital signal which is composed of consecutive frames,

- coding means for converting the second digital signal into a third digital signal so that
: ~ 25 it is suitable to be transmitted via the transmission medium, and _
- means for applying the third digital signal to the transmission medium. This is a
transmitter comprising a sub-band coder for sub-band coding the wideband signal. The
transmission medium may be a magnetic medium. The transmitter may then be a

magnetic recording apparatus of the DCC type as desciibed in more exiensjf\?e detail’in ! ;

T
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10 - second signal splitting means having an input coupled to the output of the signal
processing means for generating, in response to the processed digital signal of the signal
processing means, a plurality of M sub-signals at a decreased sampling frequency, for
which purpose the second spiitﬁng means split up the processed wideband signal into

* consecutive sub-bands having band numbers m which increase with the frequency, in

15 which m complies with 1 < m < M, in that the bit allocation means are coupled to the
second splitting means for deriving the. bit allocation information from the sub-signals
obtained from the processed wideband signétl, and in that the signal processing means
are adapted to process the wideband signal in dependence upon a signal processing
control signal which is applied to the control signal input of the signal processing

20 means.. | '

In the second proposal the transmitter is characterized in that it further
comprises
- correction means coupled to the bit allocation means and to the quantizing means,
which correction means have a control signal input, said correction means being adapted

25 to correct the bit allocation information of the bit allocation means in dependence upon
a signal processing control signal which is applied to the control signal input of the |
correction means and for applying the corrected bit allocation information to the
quantizing means. .

The invention is based on the following recognition.

30 Transmitter-receiver systems such as recording and reproducing apparatus

are generally formed in such a way that the total transmission chain has a flat transfer

characteristic as a function of the frequency.

Moreover, signal processors are increasingly being used in audio
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reverberation. If the reproduced signal is additionally proces:
will be given the impression of being in a concert hall or in a church. However, also
other types of signal processing operations such as frequency corrections are possible to
obtain a desired additional effect in the reproduction of, for example jazz, classical
music or disco music.

It is an object of the invention to adapt the information transmitted via the
transmission medium in such a way in the transmitter that normal transmission is
possible, at which the flat transfer characteristic is maintained, but that the additional
signal processing operation is also possible at the reproducing end. In fact, the invention
realises an optimization of the bit allocation in the transmitter in such a way that the
normal transmission remains possible, while moreover an optimum reproduction of the
speclal effects can be realised.

In the two above-mentioned proposals this is realised by taking the
additional signal processing operation which will be desired in the receiver already into
account in the bit allocation. In fact, in the.bit allocation a worst case situation is taken -
into account so that sufficient bits are allocated to realise a satisfactory reproduction in
both situations, viz. that of the normal reproduction and that of the reproduction with
the additional signal processing operation.

If the signal is amplified to a relatively larger extent in a given frequency
range when the additional signal processing operation is performed, this larger
amplification will have to be taken into account in the bit aﬂocation by applying more
bits to the samples in the signal in the relevant frequency range. After quantization, the
samples are then represeﬁted by more bits.

If all available bits are allocated in the normal mode of allocating bits, as
described in References (6a) and (6b), the extra allocation of bits to a number of
samples means that fewer bits should be allocated to other samples. This can be realised
by taking bits off those samples to which more than a required minimum number of bits
have already been allocated in the normal bit allocation procedure. If not all bits are
allocated in the normal bit allocation procedure, there are still bits left to realise the
extra allocation without taking bits off other samples.

The transmitters according to the invention may be further characterized
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10 performed on the .signal.

It is to be noted that document (2) describes how a frequency emphasis is
performed in the receiver on the audio information to be reproduced, so as to
compensate for a pre-emphasis already performed on the audio information at the pick-
up end. To render this frequency emphasis possible upon reproduction, information

15 indicating the type of frequency emphasis to be used is transmitted. This frequency

§ emphasis is thus intended to compensate for imperfections in the transmission channel.
Consequently, it is not information indicatir.lg that a signal processing operation must be
performed to obtain an additional effect such as, for example a spatial acoustic effect.

20 These and other aspects of the invention will be apparent from and
elucidated with reference to the embodiments described hereinafter.

In the drawings

Fig. 1 shows the transmitter in the transmission system,
Fig. 2 shows the secdnd digital signal generated by the transmitter,
25 Fig. 3 shows a part of a second embodiment of the transmitter according
to the invention,
Fig. 4 shows an embodiment of the correction means in Fig. 3, and

Fig. 5 shows an embodiment of a receiver.

30 Fig. 1 shows the coding device of the transmitter in Fig. 1a. A wideband
digital signal is applied to an input terminal 1. This may be an audio signal having a
bandwidth of approximately 20 kHz. The audio signal may be a stereo audio signal. In
that case only one of the two signal parts (the left or the right signal part) of the stereo
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Mor eover, signal processors are_increasingly being used_in audio )

This § s t he PREplityQf, terp,cviz. a low-pass ﬁltergl_ly, M-2 bandpass filters BP and a high-pass
filter HP. M is equal to, for example 32. The M sub-band signals are decreased in
sampling frequency in the blocks denoted by the reference numeral 9. In these blocks
the sampling frequency is decreased by a factor of M. The signals thus obtained are

10 presented at the outputs 3.1, 3.2, ..., 3.M. The signal in the lowest sub-band SB is
presented at the output 3.1. The signal in the lowest but one sub-band SB, is presented
at the output 3.2. The signal in the highest sub-band SB,, is present at the output 3.M.
The signals at the outputs 3.1 to 3.M are in the form of consecutive samples which are

_expressed in 16 or more, for example 24-bit numbers. In the relevant embodiment all

15 sub-bands SB, to SBy, have the same width.

However, this is not necessary. In the prior art publication (3), Krasner,

for example a division into a number of sul')—bands is given whose bandwidths

approximately éorrespond to the bandwidths of the critical bands of the human ear in
the respective frequency ranges.

20 The operation of the sub-band coder 2 will not be further explained
because it has already been described extensively. To this end reference is made to
References (1), (3) and (5) which, where necessary, are herein incorporated by
reference. '

The sub-band signals are combined ixi consecutive signal blocks of q

25 consecutive samples, see Fig. lc, and are applied to an associated duantizer Q; to Qp.
In a quantizer Q_, the samples are quantized to form quantized samples with a number
of bits n, which is smaller than 16.

Fig. 1 shows how the left sub-band signals are applied to an associated
quantizer Q,, in signal blocks of q consecutive samples. Similarly, the right sub-band

30 signals are aipplied to an associated quantizer (not shown) in signal blocks of q
consecutive samples. During quantization the signal blocks (groups) of q consecutive
samples of the sub-band signal parts are quantized to a smaller number of bits. q is
equal to, for example 12. The q samples in a signal block are first scaled. This scaling
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5 scaled samples, which are now within an amplitude range between -1 and +1, are

quantized.

Prior-art document (2) extensively describes this quantization, see Figs.
24, 25 and 26 and the associated description in this document.

The quantized samples in the sub-bands SB; to SBy are subsequently

10 presented at the outputs 4.1 to 4.M.

The input terminal 1 is also coupled to an input of signal processing
means 20. The signal processing means 20 perform a signal processing operation on the
input signal in such a way that the desired additional effect, as described hereinbefore,
is obtained. This may mean that the signal processing means 20 add, for example

15 reverberation to the audio signal, so that during reproduction a listener is'given the
impression of being in a concert hall or a qhurch. The signal processing means 20 may
also perform a frequency correction on the input signal, or a compression or expansion
of the dynamic range. Such signal processing operations are often used for jazz or disco
music. _

20 The signal applied to the input terminal 1 may be an analog signal. The
D/A conversion can only take place downstream of the processor 20. In that case a
second A/D converter is incorporated in the connection between the input terminal 1
and the input of the splitting means 2, and downstream of the branch to the signal
processor 20. The signal processor 20 is now analog. It is alternatively possible for the

25 A/D conversion to take place upstream of the signal processor 20, for example in the
connection between the input terminal and the input of the splitting means 2 and
upstream of the branch to the signal processor 20. In that case the processor 20 is
digital. |

The signal processor 20 has a control signal input 21 to which a signal

30 processing control signal is applied. Under the influence of the signal processing control
signal which is indicative of the type of signal processing operation which can be
performed on the input signal, the signal processor 20 processes the input signal in
accordance with this type of signal processing operation. The signal thus processed is
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10 band signal of the processed signal would have to be quantlzed in the sub-band with the

1

serial number of m. |

The bit needs b; to by, derived by the means 6 for determining the need
of bits, are applied to bit allocation means 7. Starting from the bit needs b, to by, the
bit allocation means 7 determine the real number of bits n; to ny, with which the q

15 samples of the corresponding signal blocks in the sub-band signals obtained from the
processed signal are quantized. Control signals corresponding to the numbers n; to my
are applied to the respective quantizers Q, 'to Q¢ via the leads 8.1 to 8.M. The special
feature thus is that the signal which is not processed in the signal processor 20 is
quantized on the basis of the bit allocation information n; to ny, obtained from the

20 signal processed by the signal processor 20. |

It is of course evident that due to the introduction of a correct delay in the
signal path of the unprocessed signal, or, in contrast, in the signal path of the processed
signal, viz. in the signal path having the shortest delay, it can be ensured that the bit
allocation .information for a given set of M corresponding signal blocks is available at

25 the outputs of the bit allocation means 7 at the instant when the relevant set of M
corresponding signal blocks is present at the inputs of the quantizers Q; to Q.

The documents (6a) and (6b) of the list of References extensively describe
how the means 6 for determining the bit needs and the bit allocation means 7 can
function.

30 The quantized samples in the signal blocks of the sub-band signals are
subsequently applied to inputs 4.1 to 4.M of a signal combination unit 14, The bit
allocation information, which is composed of the numbers n; to ny, is also applied after
a possible conversion to inputs 12.1 to 12.M of the combination unit lft. Document (2)
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the scale factors SF, to SFy, is also applied after a possible conversion to the inputs
5 11.1to 11.M of the combination unit 14.

Fig. 1b shows the second part of the transmitter which in addition to the
combination unit 14 comprises a second coder 15 and means 16 for applying the signal
presented at its input to a transmission medium. This transmission medium is a
magnetic record carrier in this case. |

10 In addition to the samples, the bit allocation information and the scale
factor information for the left signal parts in the sub-bands, the samples, the bit
allocation information and the scale factor information for the right signal parts in the
sub-bands are of course also applied to the combination ﬁnit 14. The unit 14 combines
the signals and accommodates them serially in consecutive frames of a second digital

15 signal which is presented at its output 17.

Fig. 2 shows the format of this second digital signal. This format is
described extensively in publication (2) in tile list of References which, where
necessary, is herein incorporated by reference. Fig. 2 shows the second digital signal
with the consecutive frames j-1, j, j+1 and shows how a frame may be built up. The

20 frame comprises a first frame part FD1 which may comprise synchronization
information, a second frame pa.rt. FD2 which comprises the allocation information and a
third frame part FD3. This third frame part comprises the scale factor information first,
followed by the samples of the quantized signals in the sub-bands. For a further
description reference is made to publication (2).

I 25 The second digital signal is applied to the inpﬁt 18 of the second coder
15. In this coder 15 the second digital signal is coded in such a way that an error
correction of the received information is possible at the receiver end. To this end, for
example a Reed Solomon coding and possibly an interleaving is performed on the
second digital signal. The signal is further coded in such a way that the information to

30 be transmitted is suitable for transmission vig the transmission medium. To this end, for
example an 8-to-10 conversion may be performed on the 8-bit words constituting the
signal. Such an 8-to-10 conversion is described, for example in European Patent
Application 150.082 (PHN 11.117) in the name of the Applicant. In this conversion the
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Fig. 3 shows the ﬁfst part of a second embodiment of the transmitter

10 according to the invention. This; part could be used instead of the part shown in Fig. la
of the transmitter of Fig. 1. The part of Fig. 3 shows great resemblance to the part of
Fig. 1a, with the difference that the signal processing means 20 and the second splitting
means 2’ have been omitted, while a correction unit 45 is added between the bit
allocation means 7 and the leads 8.1 to 8.M to the quantizers Q; to Q. The inputs 5.1

15 to 5.M are further coupled in known manner to the outputs 3.1 to 3.M of the splitting
means 2. The device without the correction means 45 would code the input signal in
known manner, and this in such a way that.a possible additional signal processing at the
receiver end would not be taken into account. Under the influence of the signal
processing control signal applied to the control signal input 21, the correction means 45

20 now correct the bit allocation information of the bit allocation means 7 in such a way
that this signal processing operation at the receiver end is taken into account. In fact,
this means that the correction means 45 convert the bit allocation information of the bit
allocation means 7 to the allocation information n; to my4 as obtained by means of the
device of Fig. 1.

25 The correction means may be formed in the way as is shown in Fig. 4.
An input 46.m is coupled to an output 47.m via a combination unit 48.m. The control
signal input 21 is coupled to an input 52 of a microprocessor 49. Qutputs 50.1 to 50.M
of the microprocessor 49 are coupled to second inputs of the combination units 48.1 to
48.M.

30 Under the influence of a control signal which is presented at the input 21,
the microprocessor 49 generates correction values at one or more outpﬁts 50.1 to 50.M,
which values are applied to the combination units 48.1 to 48.M. Dependent on the type
of control signal, and hence dependent on the type of signal processing operation
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REROEY Sites in the mlcroprocessor and are read from _
associated memory sites when a control signal is applied. The correction values are, for
example values (in numbers of bits per sample) which must be added to the values
applied by the bit allocation means 7 to the inputs 46.1 to 46.M.

For "reverberation" this could mean, for example that a different set of
correction values must be generated each time for consecutive signal blocks of g
samples.

Fig. 5 shows diagrammatically an embodiment of the receiver according
to the invention. The receiver comprises means 30 for receiving the third digital signal
from the transmission medium. In this case the means 30 are formed as read means for

_reading the information from a magnetic record carrier. The third digital signal which

has been read is applied to an input 31 of error correction means 32. In the means 32 a
10-to-8 conversion is realised first. Subsequently, an error correction and a possible de-
interleaving operation is performed on the tnfonnaﬁon which has been read. The signal
thus decoded corresponds again to the digital signal as is shown in Fig. 2. This signal is
presented at an output 33, As is shown in Fig. 2, the means 35 derive the allocation
information, the scale factor information and the samples for each signal block in each
sub-band from the frames. After dequantization and multiplication by the scale factors,
the sub-band signals SB, to SBy, then appear at the outputs 37.1 to 37.M. These sub-
band signals are presented at inputs 39.1 to 39.M of synthesis filter means 36 which
compose the original digital signal again from the sub-band signals. The operation of
these synthesis filter means 36 has béen described extensively in publication (5) in the
list of References. The original digital signal is presented at an input 56 of signal
processing means 55 by means 36, possibly after D/A conversion. After processing in
the processing means 55 the signal thus processed is presented at an output 40 of the

-receiver. This is, for example the left signal part of the original signal. It is of course

evident that the means 35 have M outputs at which the sub-band signals of the right
signal part are available. Synthesis filter means (not shown) such as the filter means 36
are present to reconstruct the original right signal part from these sub-band signal parts.
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[ 3.2. The signa | n t he BMis e out put
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BS Whi Qihdf $he influence of the control signal applied to the display 59, the display shows
which type of signal processing operation has been performed on the audio signal by the

5 audio signal wll be‘hnsielsac,trHab eht her signal part is treated
I dent ifcal | y. @ _- recei ves, for exanple 16-bit sanples

processing means 55.
10 It is to be noted that the greater part of the description of the invention

refers to coding and transmission of a monosignal. However, the invention is not
limited thereto. The invention is also applicable to coding a stereo signal in which two
signal parts, viz. left and right are present in each sub-band. The invention is also
applicable to coding devices in which one or more of the sub-band signals can be coded

15 in a stereo intensity mode. For an explanation of the intensity mode coding reference is
made to publications (2) and (4) in the list of References. It is also to be noted that the
invention is not limited to a transmitter in v;rhich the splitting means split up the
wideband signal into sub-bands, but that instead a transform coding may alternatively be
employed in the splitting means.
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(4) Netherlands Patent Application no. 9100173 (PHN 13.581)
10 (5) European Patent Application no. 400.755 (PHQ 89.018A)
(6a) Netherlands Patent Application no. 90.01.127 (PHN
13.328)
(6b) Netherlands Patent Application no. 90.01.128 (PHN
13.329) _
15 (7) European Patent Application no. 150.081 (PHN 11.117)
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si gnal bl ock of the sub-band SBmyields the scal e factor

see docunent (2). Subsequently the anplitudes of the scaled
whi ch are now wthin an anplitude range between -1 and +1, are
quarfti zed.

1. A transmitter for a digital transmission system for transmitting a wideband
signal vig a transmission medium, which signal is sampled at a given sampling

frequency F,, for example a digital audio signal, which transmitter comprises

- an input terminal for receiving the wideband signal,

- signal splitting means for generating, in response to the wideband signal, a plurality of
M narrow-band sub-signals at a decreased sampling frequency, for which purpose the
splitting means split up the wideband signal into consecutive sub-bands having band
numbers m which increase with the frequency, in which m complies with 1 < m < M,
a sub-signal being composed of consecutive signal blocks, each signal block comprising
q samples,

- bit allocation means for generating bit allocation information indicating the quantity of
bits by which the q samples of a signal blo<.:k are represented in a sub-band, and for
applying the bit allocation information to '

- quantizing means coupled to the signal splitting means and being adapted to quantize
the M sub-signals in blocks in response to the bit allocation information of the bit
allocation means,

- means for accommodating the quantized sub-signals and the bit allocation information
in a frame of a second digital signal which is composed of consecutive frames,

- coding means for converting the second digital signal into a third digital signal so that
it is suitable to be transmitted via the transmission medium, and

- means for applying the third digital signal to the transmission medium,

characterized in that the transmitter further comprises

- signal processing means having an input coupled to the input terminal, an outputand 2 -
control signal input,

- second signal splitting means having an input coupled to the output of the signal
processing means for generating,. in response to the processed digital signal of the signal
processing means, a plurality of M sub-signals at a decreased sampling frequency, for
which purpose the second splitting means split up the processed wideband signal into

MR R
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frequency F;, for example a digital audio signal, which transmitter comprises

- an input terminal for receiving the wideband signal,

- signal splitting means for generating, in response to the wideband signal, a plurality of
M narrow-band sub-signals at a decreased sampling frequency, for which purpose the
splitting means split up the wideband signal into consecutive sub-bands having band
numbers m which increase with the frequenéy, in which m 6omplies withl <m <M,
a sub-signal being composed of consecutive signal blocks, each signal block comprising
q samples, .

- bit allocation means for generating bit allocation information indicating the quantity of
bits by which the q samples of a signal block are represented in a sub-band, and for
applying the bit allocation information to

- quantizing means coupled to the signal splitting means and being adapted to quantize
the M sub-signals in blocks in response to the bit allocation information of the bit
allocation means, _

- means for accommodating the quantized sub-signals and the bit allocation information
in a frame of a second digital signal which is composed of consecutive frames,

- coding means for converting the second digital signal into a third digital signal so that
it is suitable to be transmitted via the transmission medium, and

- means.for applying the third digital signal to the transmission medium,

characterized in that the transmitter further comprises

- correction means coupled to the bit allocation means and to the quantizing means,
which correction means have a control signal input, said correction means being adapted
to correct the bit allocation information of the bit allocation means in dependence upon
a signal processing control signal which is applied to the control signal input of the

correction means and for applying the corrected bit allocation information to the

—_—

g gy



A/ D gonversion to tak®his dbf the signal processor 20, for
exanmpl.e in the connect I nput term nal and the input of the
splifting neans 2 and branch to the signal processor In

t hat Jcase Iy ssor 20 is digi taI The signal pr 20
has cont :lﬂ'ﬁqg I nput 21 to which a lss i gnal processing contrﬁ@?éﬂg?
is applied. que @Qg?l nfl uence of the signal processing control signal
which is i G4 ‘the type of signal processing operation which can be

perf¢rmed gn the 'np!&u&isﬁﬂﬁénﬁélﬂnﬁd%etthﬁﬁqcﬁsﬁoéha?&tﬁiﬁ%m théie i nput
signdl in accordance with this type of signal processing operation, The

sign | t hudrapsmoites Serthergcomprises means for applying the signal processing control signal to

! the transmission medium.

5 4. A transmitter as claimed in Claim 1, 2 or 3, characterized in that the
signal processing control signal is in relation to a signal processing operation performed
on the wideband signal in such a way that a spatial acoustic effect is realised in the
processed wideband signal.

5. A transmitter as claimed in any one of the preceding Claims,

10 characterized in that the transmitter is in the form of a device for recording the third’
digital signal on a record carrier.

6. A transmitter as claimed in Claim 5, characterized in that the record
carrier is a magnetic record carrier.
7. A receiver to be used in combination with a transmitter as claimed in

15 Claim 3, comprising |
- read means for receiving the third digital signal from the transmission medium,

- decoding means for converting the third digital signal into the second digital signal,
- second means for deriving the quantized sub-band signals and the bit allocation
information from the frames in the second digital signal,

20 - synthesis filter means for constructing, in response to the respective quantized sub-
band signals, a replica of the wideband signal, said synthesis filter means combining the
sub-bands at an increased sampling frequency to the signal band of the wideband signal,
characterized in that the receiver comprises third means for deriving the signal
processing control signal from the information read from the transmission medium, in

25 that the receiver further comprises signal processing means for performing a signal
processing operation on the wideband signal, said signal processing means having a
control signal input which is coupled to the output of the third means, and in that the
signal processing means are adapted to perform a signal processing operation on the
wideband signal in dependence upon the signal processing control signal applied to the

30 control signal input.

8. A receiver as claimed in Claim 7, characterized in that the signal
processing means are adapted to perform a signal processing operation in such a way

that a spatial acoustic effect is realised in the processed wideband signal.
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10 12, A record carrier obtainable by means of the transmitter as claimed in

Claim 5 or 6, where appendant to Claim 3, characterized in that the signal processing

control signal is recorded on the record carrier.
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featpre thus is that ThigShes cenBeplededj s not processed in the signal )
procpssor 20 is quanti H i is of the bit allocation information _—
n[erf] to n[err] obtai i gnal processed by the signal p_rocessor‘

20. FHN 14_07# is of course evidentjsthat due to the introdyzopmey a
corrpct delay in the signal path of the unprocessed signal, or, in

contfast, | bgnal path of the processed signal, viz. in the signal
pat h havinéipg@EgE%Ttest delay, it can be ensured that the bit allocation
i nf of mat i o rdnsmiteergirsceives ahd aécobll carriee ipardigita) trangmidsiopl systes1.i s avai | abl e
at the outputs of the bit allocation neans 7 at the instant when the

rel epant set of M corresponding signal blocks is present at the inputs of
the puantizers Qerr] to qerr] The docunents (6a) and (6b)
of the list of References extensively describe how the neans 6 for
deteymning the bit needs and the bit allocation neans 7 can function.

The puanti zed sanples in the signal bl ocks of the sub-band signals are
subsequently applied to inputs 4.1 to 4. Mof a signal conbination unit 14.

The pit allocation ipflOraRdmiSion Witéh chinpsisdsro Gankmiittet her wanshening ubr] to
nferf], is also applied after a possible conversion to_i r;Put,s %2. 1tqQ.12. M
of the conbandacaded sigmat which idaccommodated in a second digital signal (Fig. 2) comprising

frames which incorporate allocation information, scale factor information and samples.
In order to perform an additional signal processing operation on the received signal at

5 the receiver end, the bit allocation information is already adapted for this purpose at the
transmitter énd. A signal processing control signal indicating which type of additional
signal processing operation will have to be performed may be transmitted along with the
information. Two possibilities of the way in which the bit allocation location

information can be used at the transmitter end are described.

10 (Figs. laand 3.)
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The cp trBIEP% ?H SHEm{S 21 |§ preffer ablsys al so coupl egl & JDET{\%NT i%“ SG

the u tDe_”Eﬂ“P"ﬂ‘fe H?ﬁ‘? %4 """"" dllso adapted to applyt &he. 3910 paged 2,
i Glaimdont rdtaggt 1o pRpe r% rt’

pr ocefd hé f’rames and to stor grﬂg\rﬁ i,0 ‘F‘q‘ Pgpaged . l2.
rel at i3 Rowitss cwatd 0} -4p B#RSA -rd frame part of t f,_gb X orihed abity paged .12
‘the f|EsAbstreatre peaged Fdi to paged .o Fih. 3 sho HES PR st p&ﬂtadk ta paged ..

SecoanEOGFnEBCEIHTthe t.r.ansm-t¢.gr according to tpe_ invention. This art
coul d-pa Y- fiero decelver land pecord shsrien ina digital ttams e ot ...
Fig. |I. The part of Fig. 3 shows great resenblance to the part of Frg. tra- —

with the difference that the signal processing means 20 and the second
splitting neans 2' have been omtted, while a correction unit 45 is added
between the bit allocation neans 7 and the leads 8.1 to 8. Mto the
quantizers Qerr] to Qerr]. The inputs 5.1 to 5 Mare further coupled in

known manner to the uts 3. Mof th ttr n rreans .2.. .,The device
Wit hout the correcti 8#’%%@%% @%B’ﬁ%‘ a digial s

manner, andirhfingisdion ffox‘"ﬁ-)ﬁ% nﬂ'ﬁ&%‘&ﬁsﬂﬁﬁf&i ng
at the receiver end W’é ot be taKen into a?count Und r the i nfluence of

t he signal meditiessandgocorecomd catigmal applied to the control si gnal i nput
21, the correction neans 45 now correct the bit allocation infornmation of
the bit allocation neans 7 in such a way that this signal processing

operation at the receEra02979 AE RefkRicd (B)dnaRE HSGf Réferendsd at thbiead HEaHis
that the correction neans 45 convert the bit allocation information of the
bi t Application discloses a transmitter for a digital transmission system for transmitting a
wideband signal via a transmission medium, which signal is sampled at a given
sampling frequency F,, for example a digital audio signal, which transmitter comprises
- an input terminal for receiving the wideband signal,
- éignal splitting means for generating, in response to the wideband signal, a plurality of
M narrow-band sub-signals at a decreased sampling frequency, for which purpose the
splitting means split up the wideband signal into consecutive sub-bands having band
numbers m which increase with the frequency, in which m complies with 1 < m < M,
a sub-signal being composed of consecutive signal blocks, each signal block comprising
g samples, )
- bit allocation means for generating bit allocation information indicating the quatxtity of
bits by which q samples of a signal block are represented in a sub-band, and for
applying the bit allocation information to
- quannzmg means coupled to the signal splitting means .and being adapted to quantize
the M sub-sxgnals in blocks in response to the bit allocation information of the bit
allocation means, . .
- means for accommodating the quantized sub-signals and the bit allocation information
in a frame of a second digital signal which is composed of consecutive frames, _
- coding means for converting the second digital signal into a third digital signal so that
it is suitable to be transmitted via the transmission medium, and _
- means for applying the third digital signal to the transmission medium. This is a
transmitter comprising a sub-band coder for sub-band coding the wideband signal. The
transmission medium may be a magnetic medium. The transmitter may then be a
magnetic recording apparatus of the DCC type as described in more extensive detail in
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allocation neans 7 to the allocation information n[err] to n[err] as

obt ai ned by neans of the device of Fig. 1: The correction

nmeans may be fornmed in the way as is showmn in Fig. 4. An input 46. mis

coupled to an output 47.mvia a conbination unit 48. m The control signal

input 21 is coupled to an input 52 of a nmiZzroprocessor 49. Qutputs 50.1 to

50. M of the m croprocessor 49 are coupled to second inputs of the

~ conbi nat i orEPA57S3908A 1 ahd EPB45.391 Al, the Referencen(ba) ahdh €6b)ninl the liseofdof a
control sigjgaﬂe which is presented at the input 21, the m croprocessor 49

gener at es COFFE®CHN values at one or nore outputs 50.1 to 50.M which

val ues are applied to the conmbination units 48.1 to 48. M Dependent on the

type of control signal, and hence dependent on the type of signal

processi ng operati on It is an object of the invention to provide two basic proposals for further

improving the transmitter so that an even better signal transmission can be realised.

In the first proposal the transmitter is characterized in that it further

_ comprises

- signal proceSsing means having an input coupled to the input terminal, an output and a
control signal input,
- second signal splitting means having an input coupled to the output of the signal
processing means for generating, in response to the processed digital signal of the signal
processing means, a plurality of M sub-signals at a decreased sampling frequency, for
which purpose the second splitting means split up the processed wideband signal into
consecutive sub-bands having band numbers m which increase with the frequency, in
which m complies with 1 < m <:M, in that the bit allocation means are coupled to the
second splitting means for deriving the bit allocation information from the sub-Signals
obtained from the processed wideband signal, and in that the signal processing means
are adapted to process the wideband signal in dependence upon a signal processing
control signal which is gpplied to the control signal input of the signal processing
means. .

In the second proposal the transmitter is characterized in that it further
comprises | _
- correction means coupled to the bit allocation means and to the quantizing means,
which correqﬁoh means have a control signal input, said correction means being adapted
to correct the bit allocation information of the bit allocation means in dependence upon
a signal processing control signal which is applied to the control signal input of the '
correction means and for applying the corrected bit allocation information to the
quantizing means,

The invention is based on the following recognition.

Transmitter-receiver systems such as recording and reproducing apparatus
are generally formed in such a way that the total transmission chain has a flat transfer
characteristic as a function of the frequency.

Moreover, signal processors are increasingly being used in audio
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10 performed on the audio information at the receiver end, other
correction values are supplied fromthe outputs 50.1 to 50.M The sets of
correction values for the different control signals, hence for the
di fferent signal processing operations, may be stored, for exanple in
associ ated nenory sites in the microprocessor 49 and are read fromthe
associ ated nmenory sites when a control signal is applied. The correction
val ues ar e, reproducingrapparatus, with whichrprotessars dhe taprodused sigrabiseadditionally must
be added to the values appliéd . b he bij allocation ans. 7 to the nputs
26.1 to ao.mposssed at 8 rBRiverega 6 i g desfies, Soatioh REDuSH Fifet. A7 SipRIE B
exanpl e t hafeyérbetatibf! Hthe &eﬁmlaﬁcea%grﬁm &Iaiﬁclsﬁamspr&a&edﬂﬁx mwa%t @6 1REasr
e I g.

time for consecutjve signal” bl ocks of g sanples: ) 5 shows
di agr anmat i will bg given dhe bupression of being in acconoest hall ool iarahurch. tHewever,calse on. -

Che ¢ ransm QufroNPRLO St HSestrit Speiatbn Helhe Syt oratelo? s pliite fd 0
for readi ngoptdift o désiredratidiiondlr effectin"ie eprodudtinOsf] fePexiniple jaA2¢ clabdical

digital signal which has been read is applied to an input 31 of error
correct i on musieor giscomusihe neans 32 a

It is an object of the invention to adapt the information transmitted via the
transmission medium in such a way in the transmitter that normal transmission is
possible, at which the flat transfer characteristic is maintained, but that the additional
signal processing operation is also possible at the reproducing end. In fact, the invention
realises an optimization of the bit allocation in the transmitter in such a way that the
normal transmission remains possible, while moreover an optimum reproduction of the
special effects can be realised.

In the two above-mentioned proposals this is realised by taking the
additional signal processing operation which will be desired in the receiver already into
account in the bit allocation. In fact, in the~bit allocation a worst case situation is taken
into account so that sufficient bits are allocated to realise a satisfactory reproduction in
both situations, viz. that of the normal reproduction and that of the reproduction with
the additional signal processing operation.

If the signal is amplified to a relatively larger extent in a given frequency
range when the additional signal processing operation is performed, this larger
amplification will have to be taken into account in the bit allocation by applying more
bits to the sainples in the signal in the relevant frequency range. After quantization, the
samples are'then represented by more bits.

| If all available bits are allocated in the normal mode of allocating bits, as
deséribed in References (6a) and (6b), the extra allocation of bits to a number of
samples means that fewer bits should be allocated to other samples. This can be realised
by taking bits off those samples to which more than a required minimum number of bits
have already been allocated in the normal bit allocation procedure. If not all bits are
allocated in the normal bit allocation procedure, there are still bits left to realise the
extra allocation without taking bits off other samples. |

The transmitters according to the invention may be further characterized

This is the replacement sheet
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10-to-8 conversion is realised first. Subsequently, an error correction and
a possible de- interleaving operation is perfornmed on the information which
has been read. The signal thus decoded corresponds again to the digital
signal as is shown in Fig. 2. This signal is presented at an output 33. As
Is showmn in Fig. 2, the nmeans 35 derive thge allocation information, the
scale factor information and the sanples for each signal block in each

sub-band fr gimtab thef tri¥afitter’ édnfprisds meand f : %mé dl ippbdessihg @Ontibl sigial
(0]

scal e factors, the sub-band signals SB[err BM t hen gppear at the
outputs 37. 1o the transmissioremediyms This ereates shenpessibility nf dstacting the sigpglut s 39. 1
to 39. M of ﬁ}( gi tal

si gnal agai 0 éét ﬁorﬁto&gfg&%ﬂ%a@ﬁé%%m #ﬁ@%g%psgsﬁ?gﬁgggb églzéggir%t hesi s

filter meanprotessirfiSopetiorifsthe irbcived ehe an \be!ralised RulImatichlly wif. By applying
|ist of References. The original digital signal is presented at an |Input 56
of signal pkhecdstestedysigpal processing cantsolsignal to)thessignal precessingmeans Al hesi on.

Af ter proce?e%'b in the processing neans 55 the signal thus processed is
presented at an output 40 of the receiver. This is, for exanple the left
signal part of the orTig sighaly rmkmglcbnﬂrclsi Ueaddldmallytdmhedlmearreans

are avai | abRPLRAt e tcstver Uader s duoence Of Abs %5125 the SpIRY 722 s
gﬁbaggngr gfgiralhi.ﬂz% irnﬁgaai%ﬁﬁéﬁ‘ﬁf the tGpObf Eie"ﬁdxﬁd:ﬂi‘hgﬁél%&esﬁﬁé lopkftidht hese
performed on the signal.

It is to be noted that document (2) describes how a frequency emphasis is
performed in the receiver on the audio information to be reproduced, so as to
compensate for a pre-emphasis already performed on the audio information at the pick-
uﬁ end. To render this frequency emphasis possible upon reproduction, information
indicating the type of frequency emphasis to be used is transmitted. This frequency
emphasis is thus intended to compensate for imperfections in the transmission channel.
Consequently, it is not information indicatil.1g that a signal processing operation must be
performed to obtain an additional effect such as, for example a spatial acoustic effect.

These and other aspects of the invention will be apparent from and
elucidated with reference to the embodiments described hereinafter.
In the drawings
Fig. 1 shows the transmitter in the transmission system,
Fig. 2 shows the second digital signal generated by the transmitter,
" -Fig. 3 shows a part of a second embodiment of the transmitter according -
to the invention,
Fig. 4 shows an embodiment of the correction means in Fig. 3, and

Fig. 5 shows an embodiment of a receiver.

Fig. 1 shows the coding device of the transmitter in Fig. 1a. A wideband
digital signal is applied to an input terminal 1. This may be an audio signal having a
bandwidth of approximately 20 kHz. The audio signal may be a stereo audio signal. In
that case only one of the two signal parts (the left or the right signal part) of the stereo
This is the replagement sheet
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The neans 35 possibly also derive the signal processing control signal from
the frames and apply this control signal to an output 60 which is coupled
tb a control signal input 57 of the signal processing neans 55. The
operation of the signal' processing neans 55 is identical to the operation
of the signal processing neans 21 as descrd bed with reference to Fig. |a.
The output 60 nmay be further coupled to an i nput 58 of a display 59. Under

t he i nfl ueraydiosigaslevidbbe descrived;rBhe afber siguali part isdrestedhidegtictlly. t he di spl ay

S i {3, o, Syl 8RN JREhRIe P0ul n LR Ak B8 14"
signal part of the audio signal at a sampling frequency of 44 kHz. The audio signal is
applied to a sub-band coder 2 which comprises splitting means. The splitting means in
the sub-band coder 2 distribute the audio signal over M sub-bands by means of a
plurality of M filters, viz. a low-pass filter LP, M-2 bandpass filters BP and a high-pass
filter HP. M is equal to, for example 32. The M sub-band signals are decreased in
sampling frequency in the blocks denoted by the reference numeral 9. In these blocks
the sampling frequency is decreased by a factor of M. The signals thus obtained are
presented at the outputs 3.1, 3.2, ..., 3.M. The signal in the lowest sub-band SB; is
presented at the output 3.1. The signal in the lowest but one sub-band SB, is presented
at the output 3.2. The signal in the highest sub-band SB), is present at the output 3.M.
The signals at the outputs 3.1 to 3.M are in the form of consecutive samples which are
expressed in 16 or more, for example 24-bit numbers. In the relevant embodiment all
sub-bands SB, to SB)4 have the same width.

However, this is not necessary. In the prior art publication '(3), Krasner,
for example a division into a number of suf:-bands is given whose bandwidths
approximately correspond to the bandwidths of the critical bands of the human ear in
the respective frequency ranges.

' The operation of the sub-band coder 2 will not be further explained
because it has already been described extensively. To this end reference is made to
References (1), (3) and (5) which, where necessary, are herein incorporated by
reference. | o

" The sub-band signals are combined in consecutive signal blocks of q
consecutive samples, see Fig. 1c, and are applied to an associated ﬁuantizer Q; to Q.
In a quantizer Q,, the samples are quantized to form quantized samples with a number
of bits n, which is smaller than 16.

. Fig. 1 shows how the left sub-band signals are applied to an associated
quanﬁzer Qp, in signal blocks of q consecutive samples. Similarly, the right sub-band
signals are applied to an associated quantizer (not shown) in signal blocks of q
consecutive samples. During quantization the signal blocks (groups) of q consecutive
samples of the sub-band signal parts are quantized to a smaller number of bits. q is
equal to, for example 12. The q samples in a signal block are first scaled. This scaling
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It is to be noted that the greater part of the description of the invention
refers to coding and transm ssion of a nonosignal. However, the invention
is not limted thereto. The invention is also applicable to coding a stereo
signal in which two signal parts, viz. left and right are present in each
sub-band. The invention is also applicableéto coding devices in which one
or nore of the sub-band signals can be coded in a stereo intensity node.

For an expl fsneffected infthé biockrdenotedity 10by dividingghe ainphamee of sheqdamples by

bl t 2 4 the |ist of Ref | t td
Phat the | niherataliodes o e sAmpie bavits h ergsscatsDie vale Jh Eas Ml gRk (H6ng

e 1 R B A S P
SB_, yields the scale factor SF,,, see document (2). Subsequently the amplitudes of the
scaled samples, which are now within an amplitude range between -1 and +1, are
quantized.

Prior-art document (2) exten_sively describes this quantization, see Figs.
24, 25 and 26 and the associated description in this document.

The quantized samples in the sub-bands SB, to SBy, are subsequently
presented at the outputs 4.1 to 4. M.

The input terminal 1 is also coupled to an input of signal processing
means 20. The signal processing means 20 perform a signal processing operation on the
input signal in such a way that the desired additional effect, as described hereinbefore,
is obtained. This may mean that the signal processing means 20 add, for example
reverberation to the audio signal, 'so that during reproduction a listener is. given the
impression of being in a concert hall or a c_hurc-h.' The signal processing means 20 may
alSo perform a frequency correction on the input signal, or a 'cbinpression or expansion
of the dynamic range. Such signal processing operations are often used for jazz or disco
music.

The signal applied to the input terminal 1 may be an analog signal. The
D/A conversion can only take place downstream of the processor 20. In that case a
second A/D converter is incorporated in the connection between the input terminal 1
and the input of the splitting means 2, and downstream of the branch to the signal

_processor 20. The signal processor 20 is now analog. It is alternatively possible for the
A/D conversion to take place upstream of the signal processor 20, for example in the
connection between the input terminal and the input of the splitting means 2 and
upstream of the branch to the signal processor 20. In that case the processor 20 is
digital.

* The signal processor 20 has a control signal input 21 to which a signal
processing control signal is applied. Under the influence of the signal processing control
signal which is indicative of the type of signal processing operation which can be
performed on the input signal, the signal processor 20 processes the input signal in

accordance with this type of signal processing operation. The signal thus processed is
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12 References (1) European Patent Application no. 289.080 (PHN 12.108)
(2) European Patent Application no. 402.973 (PHN 13.24 1) (3) | EEE | CASSP
80, vol. 1, 327-331, April 9-11, 1980 M A. Krasner "The critical band
coder ... Digital encodi ng of speech siﬂgal s based on the perceptual -
requi renents of the auditory systenm'. (4) t herl ands Pat ent Application

no. 9100173 (P,HN 13 58 1£ éS) Eur opean Pat ent Applicatign no. 400.755 (PHQ
89. 018A) ( 6applied stcend Spifsing ssans 2’ Mduchyaresimilar;tq thegplitting imeans g)

e, e B
the outputs 22.1 to 22.M.

' The outputs 22.1 to 22.M are coupled to the inputs 5.1 to 5.M,
respectively of means 6 for determining the need of bits. The means 6 for determining
the need of bits determine the bit need b, for signal blocks, which correspond to one
another with respect to time, of qQ samples of the sub-band signals of the processed
signal in the sub-bands SB, to SBy,. The bit need by, is a number which is in relation to
the number of bits with which the q samples in a signal block of q samples in a sub-
band signal of the processed signal would have to be quantized in the sub-band with the
serial number of m.

The bit needs b, to by, derived by the means 6 for determining the need
of bits, are applied to bit allocation means 7. Starting from the bit needs b, to by, the
bit allocation means 7 determine the real number of bits n, to ny; with which the q
samples of the corresponding signal blocks in the sub-band signals obtained from the
processed signal are quantized. Control signals corresponding to the numbers n; to my
are applied to the respective quantizers Q; to Qy via the leads 8.1 to 8. M. The special
feature thus is that the signal which is not processed in the signal processor 20 is
quantized on the basis of the bit allocation information n, to ny, obtained from the
signal processed by the signal processor 20.

It is of course evident that due to the introduction of a correct delay in the
signal path of the unprocessed signal, or, in contrast, in the signal path of the processed
signal, viz. in the signal path having the shortest delay, it can be ensured that the bit
allocation infbrmation for a given set of M corresponding signal blocks is available at
the outputs of the bit allocation means 7 at the instant when the relevant set of M
corresponding signal blocks is present at the inputs of the quantizers Q; to Q.

The documents (6a) and (6b) of the list of References extensively describe
how the means 6 for determining the bit needs and the bit allocation means 7 can
function. |

The quantized samples in the signal blocks of the sub-band signals are
subsequently applied to inputs 4.1 to 4.M of a signal combination unit 14, The bit
allocation information, which is composed of the numbers n,; to ny;, is also applied after
a possible conversion to inputs 12.1 to 12.M of the combination unit lt}. Document (2)
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REPLACEMENT SHEETS SG 1. Atransmtter for a digital

transm ssion systemfor transmtting a w-deband signal via a
transm ssi on nmedi um which signal is sanpled at a given sanpling
8

indicates that the numbers in the bit allocation information indicating the number of bits
by which samples are represented are converted to y-bit bode words in which y is equal
to 4, see Fig. 9 in document (2). The sca'le.factor information, which is composed of
the scale factors SF, to SF), is also applied after a possible conversion to the inputs
11.1 to 11.M of the combination unit 14.

| Fig. 1b shows the second part of the transmitter which in addition to the
combination unit 14 comprises a second coder 15 and means 16 for applying the signal
presented at its input to a transmission medium. This transmission medium is a
magnetic record carrier in this case. |

In addition to the samples, the bit allocation information and the scale
factor information for the left signal parts in the sub-bands, the samples, the bit
allocation information and the scale factor information for the right signal parts in the
sub-bands are of course also applied to the combination unit 14. The unit 14 combines
the signals and accommodates them serially in consecutive frames of a second digital
signal which is presented at its output 17.

Fig. 2 shows the format of this second digital signal. This format is
described extensively in publication (2) in tile list of References which, where
necessary, is herein incorporated by reference. Fig. 2 shows the second digital sign_al
with the consecutive frames j-1, j, j+1 and shows how a frame may be built up. The
frame comprises a first frame part FD1 which may cdmprise synchronization
information, a second frame part FD2 which comprises the allocation information and a
third frame part FD3. This third frame part comprises the scale factor information first,
followed by the samples of the quantized signals in the sub-bands. For a further
description reference is made to publication (2).

" The second digital signal is applied to the input 18 of the second coder
15. In this coder 15 the second digital signal is coded in such a way that an error
correction of the received information is possible at the receiver end. To this end, for
example a Reed Solomon coding and possibly an interleaving is performed on the
second digital signal. The signal is further coded in sﬁch a way that the information to
be transmitted is suitable for transmission vig the transmission medium. To this end, for
example. an 8-to-10 conversion may be performed on the 8-bit words constituting the
signal. Such an 8-to-10 conversion is described, for example in European Patent

Application 150.082 (PHN 11.117) in the name of the Applicant. In this conversion the
This is the replacement sheet
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frequency F[err], for exanple a digital audio signal, which transmtter
conpri ses - an input term nal for receiving the w deband signal,

- signal splitting neans for generating, in response to the w deband
signal, a plurality of M narrow band sub-signals at a decreased

sanmpl i ng frequency, for which purpo@e the splitting.means split up
the wi deband signal into consecutive sub-bands ._havi ng band nunbers m

whi ch i ncr dafosmatiem words anecqpnuertsd from §ubitciedewardn e é@-bmeqdemvords [err] m
[err] M a sub-signalypehag rq%gglg&’g%ﬁ&@h%%ﬁ%&‘i&bg&;ﬁkg gﬂ»&okﬁﬁéw SR

si gnal bl ock comnpri si neans

for gener atgusutl19tis zblpled to die inphoimeansnld wiichadre farrhédbas recording aeians ¥6 of
bits by which the q sa Les.of a.signal block are represented in a
sub- band, for recogding thg igital pignal op 2 magnesic JecQsd Gamis mati on to -

quanti zi ng neans (Q g% g] controt si I;@&ﬁgﬁﬂ%@%ﬁbﬁ E;j}ﬁs Ig@gl 0 % 'th#&t 1'390%@”5

and bei ng adapted to quant the sub-si‘gnha n response
to the bit umitl bl aflieamit 14 is thlenfatsormpmd tofapplyethb isignal pxwessmmcommhs;gnal to

- neans Oor, acco datln n ub-signhals and.th
al | ocati on the frames apd ¢ ?Ff}’ a@@éﬁg@sﬁpﬁﬁ“ﬁ’ nfﬁdﬂélf%? chis

ggmgf??ng t he secolﬁtigY T It aﬁabl‘glr gna ﬁirsntt%mgepﬁili?ﬂ) digginfglnsm gn;f)r so
Fig. 3 shows the first part of a second embodiment of the transmitter
according to the invention. This part could be used instead of the part shown in Fig. la
of the transmitter of Fig. 1. The part of Fig. 3 shows great resemblance to the part of
Fig. 1a, with the difference that the signal processing means 20 and the second splitting

means 2’ have been omitted, while a correction unit 45 is added between the bit
allocation means 7 and the leads 8.1 to 8.M to the quantizers Q, to Q. The inputs 5.1
to S.M ai'e further coupled in known manner to the outputs 3.1 to 3.M of the splitting
means 2. The device without the correction means 45 would code the input signal in
known manner, and this in such a way that a possible additional signal processing at the
receiver end would not be taken into account. Under the influence of the signal
processing control signal applied to the control signal input 21, the correction means 45
now correct the bit allocation information of the bit allocation means 7 in such a way
that this signal processing operation at the receiver end is taken into account. In fact,
this means that the correction means 45 convert the bit allocation information of the bit
allocation means 7 to the allocation information n; to Ny as obtained by means of the
device of Fig. 1.

“ The correction means may be formed in the way as is shown in Fig. 4.
An input 46.m is coupled to an output 47.m vig a combination unit 48.m. The control
signal input 21 is coupled to an input 52 of a microprocessor 49. Outputs 50.1 to 50.M
of the microprocessor 49 are coupled to second inputs of the combination units 48.1 to
43.M. |

Under the influence of a control signal which is presented at the input 21,

the microprocessor 49 generates correction values at one or more outputs 50.1 to S0.M,
which values are applied to the combination units 48.1 to 48.M. Dependent on the type
of control signal, and hence dependent on the type of signal processing operation
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that it is suitable to be transmtted via the transnission nedi um and

- neans for applying the. third digital signal to the transm ssion
medi um characterized in that the transmtter further conprises
- signal processing neans having an i nput coupled to the input term nal,
an out put and a control signal inpugQ - second signal splitting
nmeans havi ng an input coupled to the output of the si gnal processing

nmeans for g‘gé}ﬁfrﬁieﬁ ro@, the ab@iviafsrtation b thelfeosi®as@ll, Gtldri ddirrection values greal
ce

fromthe pr

ssing neans, a plurality of Msub signals at a decreased
supplied fr%m the outputs I%0.1 to 50.M. The sets of cor(i:‘]ection ues for the dalfferent

control signals, hence for the different signal processing operations, may be stored, for
example in associated memory sites in the microprocessor 49 and are read from the
associated mémory sites when a control signal is applied. The correction values are, for
example values (in numbers of bits per sample) which must be added to the values
appﬁed by the bit allocation means 7 to the inputs 46.1 to 46.M.

For "reverberation” this could mean, for example that a different set of

correction values must be generated each time for consecutive signal blocks of q

samples.
Fig. 5 shows diagrammatically an embodiment of the receiver according

to the invention. The receiver comprises means 30 for receiving the third digital signal
from the transmission medium. In this case the means 30 are formed as read means for

_reading the information from a magnetic record carrier. The third digital signal which

has been read is applied to an inplit 31 of error correction means 32. In the means 32 a
10-to-8 conversion is realised first. Subsequently, an error correction and a possible de-
interleaving operation is performed on the information which has been read. The signal

*thus decoded correSponds' again to the digital signal as is shown in Fig. 2. This signal is

presented at an output 33. As is shown in Fig. 2, the means 35 derive the allocation
information, the scale factor information and the samples for each signal block in each
sub-band from the frames. After dequantization and multiplication by the scale factors,
the sub-band signals SB; to SB), then appear at the outputs 37.1 to 37.M. These sub-
band signals are presented at inputs 39.1 to 39.M of synthesis filter means 36 which
compose me-'brigina.l digital signal again from the sub-band signals. The operation of
these synthesis filter means 36 has béen described extensively in publication (5) in the
list of References. The original digital signal is presented at an input 56 of signal
processing means 55 by means 36, possibly after D/A conversion. After processing in
the processing means 55 the signal. thus processed is presented at an output 40 of the
receiver. This is, for example the left signal part of the original signal. It is of course
evident that the méans 35 have M outputs at which the sub-band signals of the right
signal part are available. Synthesis filter means (not shown) such as the filter means 36
are present to reconstruct the original right signal part from these sub-band signal parts.
This is the replacement sheet
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14 sampling frequency, for which purpose the second splitting nmeans split
up. t he processed w deband signal into consecutive sub-bands having band
nunbers m which increase with frequency, in that the bit allocation neans
are coupled to t he output of the second splitting nmeans for deriving the
bit allocation information fromthe sub siignals and in. that the signa
processing neans are adapted to process the w deband signal in dependence

upon a signal processThe meafi®B$ lp@ksxlﬁy@mﬂdeﬂiﬁe(lhe sifgnﬁ!pﬂobﬁilﬂg%dnhel sighalr ol
signal input of the signal processi ng \ggtlr ansmtter

for a digit &fom ﬂmqmg%mamlxtt@mcpwolmmﬂémanmgmamwshmw ghwayia a
Florr], T or Coftighsiay Mhe 37 34r 8y MERENRE tack 5, 158 bfiion U e bgli°""
an i nput teprécagding meanseSPisvidestidah o Wedspepatibnsofohe signal processing means 21 as
described with reference to Fig. 1a.
The output 60 may be further coupled to an input 58 of a display 59.
Under the influence of the control signal applied to the display 59, the display shows
which type of signal processing operation has been performed on the audio signal by the

processing means 55.
It is to be noted that the greater part of the description of the invention

refers to coding and transmission of a monosignal. However, the invention is not
limited thereto. The invention is also applicable to coding a stereo signal in which two
signal parts, viz. left and right are present in each sub-band. The invention is also
applicable to coding devices in which one or more of the sub-band signals can be coded
in a stereo intensity mode. For an’explanation of the intensity mode coding reference is
made to publications (2) and (4) in the list of References. It is also to be noted that the
invention is not limited to a transmitter in ».vhich the splitting means split up the |
wideband signal into sub-bands, but that instead a transform coding may alternatwely be
employed in the splitting means.
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- signal splitting nmeans for generating, in response to the w deband
signal, a plurality of M narrow band sub-signals at a decreased sanpling
frequency, for which purpose the splitting neans split up the w deband
signal into consecutive sub-bands having band nunbers m which increase
with the frequency, in which mconplies with i [err] m[err] a sub-signal
bei ng conposed of consecutive signal bl ocks, ach signal bl ock conpri sing
g sanples, - bit_allocation neans for generating bit allocation

i nformation indBQEﬂﬂE@ithe gquantity of bits by which the g sanples of a
signal block are represented in a sub-band, and for applying the bit
allocation information to - quantizing neans coupled to the signal
splitting means(lynButopeay PattapApplication o 289 H80t(REIN/I2 98} gnal s i n bl ocks

in response to the _bit allocation.informatj f [ al  ocati on neans,
- means for acc@ﬁwﬁ&’é&m&’f“ﬁ@t é@%ﬁ“ﬁ’@d‘(’sﬁgggb@n@}&?aﬁ;ﬂl%e bit allocation
information in iﬁmcgjgs@ 'g‘@%m_dl,dj;gj.gyj, @mnga.luy\,{pfgw is conposed of

consecutive frames, - coding neans for converting the second digital
signal into a thirM.AL &raster $The gritical handtcoden ..i Digitalt abl e to be

i g tal signal to SIEARETapRed SR e Ot SRR o (R that thes
transmtter furthefeqaiREiEntS ¥F the auditory system”. |

(4) Netherlands Patent Application no. 9100173. (PHN 13.581)

(5) European Patent Application no. 400.755 (PHQ 89.018A)

(6a) Netherlands Patent Application no. 90.01.127 (PHN

13.328)
(6b) Netherlands Patent Application no. 90.01.128 (PHN

13.329)
(7) European Patent Application no. 150.081 (PHN 11.117)
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15 - emfsrsg&mg@ mﬁ&e@oupl ed to the bit allocation means and to the

quant|2| h correction nmeans have a control signal input, said
correcti adapted to correct the bit allocation infornmation of
the bit ns i n dependence upon a signal processing control

si gnal mhlch |s applled to the control siddal input of the correction means
and for applying the corrected bit allocation information to the quanti zing
means. 3. CLAIMS: A transmitter as claimed in Claim1 or 2,
characterized in that the transmtter further conprises nmeans for applying
t he signal processing control signal to the transm ssion nedi um

1. A transmitter for a digital transmission system for transmitting a wideband
signal vig a transmission medium, which signal is sampled at a given sampling
frequency F,, for example a digital audio signal, which transmitter comprises

- an input terminal for receiving the wideband signal,

- signal splitting means for generating, in response to the wideband signal, a plurality of
M narrow-band sub-signals at a decreased sampling frequency, for which purpose the
splitting means split up the wideband signal into consecutive sub-bands having band
numbers m which increase with the frequency, in which m complies with 1 < m < M,
a sub-signal being composed of consecutive signal blocks, each signal block comprising
q samples,

- bit allocation means for generating bit allc_;cation information indicating the quantity of
bits by which the q samples of a signal block are represented in a sub-band, and for
applying the bit allocation information to

- quantizing means coupled to the signal splitting means and being adapted to quantize
the M sub-signals in blocks in response to the bit allocation information of the bit
allocation means,

- means for accommodating the quantized sub-signals and the bit allocation information
in a frame of a second digital signal which is composed of consecutive frames,

- coding means for converting the second digital signal into a third digital signal so that
it is suitable to be transmitted vig the transmission medium, and

- means for applying the third digital signal to the transmission medium,

characterized in that the transmitter further comprises

- signal processing means having an mput coupled to the mput terminal, an output and a
control signal input,

- second signal splitting means having an input coupled to the output of the signal
processing means for generating, in response to the processed digital signal of the signal
processing means, a plurality of M sub-signals at a decreased sampling frequency, for

which purpose the second splitting means split up the processed wideband signal into
This is the replagement sheet
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4 This Shebt Hids B8&MReplhcdd as clained in aim1l, 2 or 3, characterized in

that t he si g control signal -is in relation to a signal
processi ng ormed on the w deband signal in such a way that a
spatial aco : s realkised in the processed w deband signal. 5.

A transnmitter as clainmed in any one of thd&preceding dainms, characterized
in that the transmtter is in the formof a device for recording the third
di gital si (eeasecytive sprbards haxingchandmumbers m which increasenwithithe frequencyaimed

in daimb5,_ char " it (e ' .l '

car i or Ty whidR R SRRREE by ' 2 N, LG fhe Gl Gncarion siealE ARE bl e

i nf or mat i onsegbthsplithing ifedths fo2 Wevivingothe bt @lBcaGo thfomektion fromtthe silpsighals a
transm ssion signal, the receiver con£r| sing - read nmeans for receiving the

‘transni ssi cbtaineth from F*’Grﬁmﬁq#éed( Wéﬂ??ﬁ@ signal apddn thqt the d@@é’dpﬁ‘iﬁeﬁfﬂ’@n@ms TRy
oo oS B SE ELO00 Ty e L R
i nf or mat i orsigrabwictaisespplied kol drccantrol bignaleinpoteof the 3ignal pricessing mears,
| 2. A transmitter for a digital transmission system for transmitting a wideband
signal vig a transmission medium, which signal is sampled at a given sampling |
frequency F,, for example a digital audio signal, which transmitter comprises
- an input terminal for receiving the wideband signal,
- signal splitting means for generating, in response to the wideband signal, a plurality of
M narrow-band sub-signals at a decreased sampling frequency, for which purpose the
splitting means split up the wideband signal into consecutive sub-bands having band
_numbers m which increase with the frequenéy, in which m éomplies withl < m < M,
a sub-signal being composed of consecutive signal blocks, each signal block comprising
q samples, . '
- bit allocation means for generating bit allocation information indicating the quantity of
bits by Which the q samples of a signal block are represented in a sub-band, and for
applying the bit allocation information to _
'~ quantizing means coupled to the signal splitting means and being adapted to quantize
the M sub-signals in blocks in response to the bit allocation information of the bit
- allocation means,
- means for accommodating the quantized sub-signals and the bit allocation information
in a frame of a second digital signal which is composed of consecutive frames,
- coding means for converting the second digital signal into a third digital signal so that
it is suitable to be transmitted via the transmission medium, and
- means for applying the third digital signal to the transmission medium,
characterized in that the transmitter further comprises
- correction means coupled to the bit allocation means and to the quantizing means,
which correction means have a control signal input, said correction means being adapted
to correct the bit allocation information of the bit allocation means in dependence upon
a signal processing control signal which is applied to the control signal input of the

correction means and for applying the corrected bit allocation information to the

O
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- synt h&bis SheétiHat Béen sq for constructing, in response to quantized .
L !ﬁgﬂm& the w deband signal, said synthesis filter neans

sub- S|gn
conbi nin
band of t

s at an increased sanpling frequency to the signal
formation signal, - an output term nal for supplying

-an out put S|gnal characterized in that tH& deriving neans-is further

adapted to derlve a signal processing ,
16 cont r ol qeingizing meanh t he |nforrrat|on received fromthe transm ssion

medium in ghat the . yansmitter as claimed in Claim 1 or 2, characterized in that the

transmitter further comprises means for applymg the signal processing control signal‘to
the transmission medium. -
4, A transmitter as claimed in Claim 1, 2 or 3, characterized in that the

signal processing control signal is in relation to a signal processing operation performed
on the wideband signal in such a way that a spatial acoustic effect is realised in the
processed wideband signal. _ '

5. A transmitter as claimed in any one of the preceding Claims,

characterized in that the transmitter is in the form of a device for recording the third
digital signal on a record carrier.

6. A transmitter as claimed in Claim 5, characterized in that the record

carrier is a magnetic record carrier.

.7.' A receiver to be used in combination with a transmitter as claimed in

Claim 3, comprising

- read means for receiving the third digital signal from the transmission medium,

- decoding means for converting the third digital signal into the second digital signal,

- second means for deriving the quantized sub-band signals and the bit allocation
information from the frames in the second digital signal,

- synthesis filter means for constructing, in response to the respective quantized sub-
band signals, a replica of the wideband signal, said synthesis filter means combining the
sub-bands at an increased sampling frequency to the signal band of the wideband signal,
characterized in that the receiver comprises third means for deriving the signal
processing control signal from the information read from the transmission medium, in
that the recéiver further compﬁses signal processing means for performing a signal
processing operation on the wideband signal, said signal processing means having a
control signal input which is coupled to the output of the third means, and in that the
signal processing means are adapted to perform a signal processing operation on the
wideband signal in dependence upon the signal processing control signal applied to the
coﬁtrol signal input.

8. A receiver as claimed in Claim 7, characterized in that the signal
processing means are adapted to perform a signal processing operatioxi in such a way

that a spatial acoustic effect is realised in the processed wideband signal..

T Spa acos This is the replasement sheet
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recei verTlfuLShbé\elasmm'i.epﬂasels si gnal processing neans for performng a

si gnal operation on the signal applied to its input so as
to genera

gnal at the output term nal which is a
ocessed version of sai d w deband digital information signal, said
S|gnal processi ng neans having a controlniégnal I nput which is
coupl ed to an out put of the deriving and in that the signa

processi ng ans are ad t ed t,o erfor. he si gna ro oper.ati on
in defrendence aélc&ﬂ@ 58%&517 95 8, Gﬂ%‘i‘ﬁ‘iegé?‘g a’aéﬁtﬂ F%E?}‘"Fro‘s
the contr olinShgRéim 'OPB.LHevme for r&ﬁxﬁg the third d}gnﬁl 5ighAll ff6th PhecbtditdBidr.i N T aim

7, characterized in tnat the signa ocesSing neans are adapted to
performa sl@nal procesedeingr @aselainesd in Olmsuﬁhclmramgnzed in that theaecond samxier al
acoustic effect is reali aed Ln the processed wi deband digital information
si gnal . is a gagnetic recor “eceiver as clained in aim?7 or 8,

characteri Z?ﬂ in thatAtr&%nf&?(iS'cY&xhed% dla{imt’ﬂeSf@bi’“lgf cﬁarﬂ&!hﬁ& fnoﬂxafméd' ng
the transm ssion signal froma record carri er.

recei ver asrec¢ivemeamprisesiazdisplay having acoatrob signal rxnputavmches c«mphdjtq:w ougput

is a magnet i d car receiver. a
Gaim 7. otcinb SR R pacin et thg qispliy, i adapted 6 TEEYEL i JenendtolE b the,
di splay havdigyhl precessing bo:ﬁicﬂfsi’% nal ﬁﬁdént&h h€thel confBLISIERA ihput! fige gp&rwtspaual
of the deriving neans and at "the display is adapted to indicate, in
acoustic effect realised by the signal processing means.
12. A record carrier obtainable by means of the transmitter as claimed in
Claim 5 or 6, where appendant to Claim 3, characterized in that the signal processing

control signal is recorded on the record carrier.
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dependendmsemmgs@gengie naI processi ng control signal presented at the
m the type of spatial acoustic effect realised

control

by the si ,MM, cessi ng neans. 12. An apparatus for
encodi ng a sanpled at a given sanpling frequency
Flerr], for exanple a digital audio signal, the apparatus conprising

- an input term nal for receiving the wtieband signal, - signal

splitting neans for generating, in response to the .w deband signal, a
plurality ofABSTRACTy band sub-signals at a decreased sanpling frequency,

for which gEtgr Qsethe spllttlng rreanss lit up the w deband signal
into consecJiraRsad ¥er and record capgier inga digital PO SYS%®h i ncr ease
with the frequency, in which mconplies with I - [err] m[err] M a

sub-si gnal being conposed of consecutive signal bl ocks, each signa
bl ock conprising g sanples,

The transmission system comprises a transmitter for transmitting a sub-
band-coded signal which is accommodated in a second digital signal (Fig. 2) comprising
frames which incorporate allocation information, scale factor information and samples.
In order to perform an additional signal processing operation on the received signal at
the receiver end, the bit allocation information is already adapted for this purpose at the
transmitter end. A signal processing control signal indicating which type of additional
signal processing operation will have to be 'perfoi'med may be transmitted along with the
information. Two possibilities of the way in which the bit allocation location
information can be used at the transmitter end are described.

(Figs. la and 3.)
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17 - bit allocation neans for generating bit allocation information
indicating the quantity of bits by which the g sanples of a signal block
are represented in a sub-band. and for applying the bit allocation
information to - quantzing nmeans ({ err] Q@ err]) coupled to the signal
splitting neans and being adapted to quantize the M sub-signals in

bl ocks in response to the bit allocation information of the bit allocation

means, characterized in that the apparatus further conprises - signal
processi ng nmeans havi ng-an i nput coupled to the input term nal, an
out put and a control signal input,
2 g |
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- second signal splitting nmeans havi ng an i nput
t he si gnal processing neans for generating,
processed digital signal fromthe processing
signals at a decreased sanpling frequency,
splitting neans.split up the
sub- bands havi ng band nunbers m
the bit allocation neans are coupled to
splitting neans for deriving the bit allocation

" pm——

coupl ed to the output of
In. response to the
means, a plurality of Msub

for which purpose the second
processed w deband si gnal
mhichzincrease with frequency,

i nto consecutive
i n that

t he out put of the second

information fromthe sub

signals in that the signal} processing ndans are adaptdd to procesg the
wi deband si gngg,in depengence, upon a, s rocess ontrol ... hignal,
which is appﬁ?%h to the-gbpfr si-ghnal q%ﬁnfpnf the Sais $ %3__
| l |
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aeans. 13. An apparatus for encoding a w deband signal sanpl ed
at a given sanpling frequency Flerr], for exanple a digital audio signal,
the apparatus conpri sing - an input t er mi nal for receiving the w deband
si gnal , - signal splitting means for generating, in response to the

wi deband signal, a plurality of M narrow band sub-signals at a decreased
sanpling frequency, for which purpose thg splitting neans split up the

wi deband signal into consecutive sub- ban@s havi ng band nunbers m whi ch
increase with the f e ncy in which mconplies with 1 [err] m[err]M a

sub-si gnal bei pg_c f cogﬁecutﬂQF si gnal bl ocks, each signal blfik
conprising q shnpl : ' :
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18 - bit allocation neans for generating bit allocation kg ormation

indi cating the quantity of bits by which the g sarrpl es of a signai bl ock
are represented in a sub-band, . and for applyingtfe ﬁ :!ccat:““
AHFMENISHERTS | g

splitting means ~and being adapted to quantlze t HeDsicsn 0%1%&[19 -itg pa ged -----
blocks in response to the bit allocatiog infor o@aﬁiﬁ 5} he PAged a1 tocpaged 2.
nmeans, . char acterl zed in that- the apparat SerIé \Jcoﬁ!ﬁpﬁﬁsesto paged .....
cotrection means  ‘coupled to the bi tCBAIMSAti O petract

gquantizi hg means, whi.ch correction nmeans have a ¢ontrol signal |nput

said correctlon means. bei ng adapted to correct.t heDATE @F REGHIPD..... g_lj}[fl_q ______

information to - quantizing n'eans(qerr] q rglett

processi.ng control signal which is applied to the control signal |nput
of the correction meaAsransmiwet fooe digipl wangnishencsostemcioedrdmsmutahi acwitieland

signal vig a transmission medium, which signal is sampled at a given samplmcr
. frequency F,, for example a digital audio signal, which transmitter compnses :

- an input terminal * . for receiving the wideband signal,

- signal splitting means  for gemerating, in response [0 the wxdeband sxznal a
plurality of M narrow-band sub-signals at a decreased samplmg frequency, for which
purpose the splitting means split up the wideband signal into consecutive sub-bands
having band numbers m which. iﬁcr-ease with the frequency, in which m complies with 1 .
< m < M, a sub-signal being composed of coasecutive signal blocks, each signal
block comprising q samples,
*- bit allocation means B for'generating_ bit allocation information indicating the
quantity of bits by which the q samples of a signal block are represented in a sub-band,
and for applying the bit allocauon mformauon o

- quantizing means (Q,, v Qu) coupled to the signal splitting means  and being
adapted to quantize the' M sub-51gnals in blocks in response to the bit allocation
information of the bit allocation means, _

- means = _ for accommodating the quantized sub-signals and the bit allocation

information in a frame of a second digital signal which is composed of consecutive

(

frames,

- coding means  for converting the second digital signal into a third digital ;ignal so
that it is suitable to be transmitted via the transmission medium, and

- means - for applying the. third digital signal to the transmission medium,
characterized in that the transmitter further comprises

- signal processing means . having an input coupled to the input terminal, an
output and a control signal input,

- second signal splitting means having an input coupled to the output of the

signal processing means for generating,in response to the processed digital

signal from the processing means, a plurality of M sub signals at a decreased

”!II“J I"IILI “In" "IISI " I!Il ‘ _ This is the replasement sheet
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- information to the quantizing neans. 14. An appar at us f or
~ decodi ng an wi deband digital information signal . encoded into an encoded
- ¥nformation signal, the apparatus conprising - deriving neans for deriving

quanti zed sub signals and bit allocation information fromframes included
in the encoded information signal, - Zlynt hesis filter neans for
constructing, in response to quant-i zet 4sub- si gnals, a replica of the

 deband si e e Selich LEr e mhi pijag the sub- bands at
W deband si oadplisg tibaRKAL] R which i dBAE $RSDI Bhnd e sube pands ot an

i ncreased sanpl i ng fregque

' signal, - anpeodessed wilebanadlsi : | et wiput . signal , characterized
fin th'at”t.he'_geri.vi ng rredaﬁﬁg&isgﬂml? B’r%h%éd'ap?gguﬁg’ag§§Mﬁ&%“ﬂrﬂmbﬁ%gbssi ng

.
s
L4
}

cont r o} “si gnahidh mcredse vei‘m(ﬁiaﬂ hé ' A . | the a rat us
further .conprises signal pr 'ocesgi ﬁ%oirlr{e%%isﬂ?o@{ gjelra a&dﬁ%&ﬁé gﬁg%"wfto
processi ng ofreutpeinobthet seeond splittingdleass! forodd-ivin HRE bif MGRtiby Iener at e

i an output signal at the output terminal which is a processed version of the

! 'sai d wi debarHiiemmation from thersub signalsgaml in that thessignal PRIRSAHAS nREndRANS

.haw g adapted to process the wideband éignal in dependence upon a signal processing
control signal which is applied to the control signal input of the signal
' processing means. : . - :
2, A transmitter for a digital transmission system for transmitting a- wideband
: Y ' signal vig a transmission medium, which sfgnal is sampled at a given sampling

frequency F, for example a digital audio signal, which transmitter comprises
-an input terminal for ;receiving the wideband signal, _
- signal splitting means for generating, in résponse to the wideband signal, a plurality of
M narrow-band sub-signals at a decreased sampling frequency, for which purpose the
splitting means split up the wideband signal into consecutive sub-bands having band
numbers m which increase with the frequency, in which m complies with | < m < M,
a sub-signal being composed of consecutive signal blocks, each signal block cbmprising
- q samples, '
- bit allocation means for generating bit allocation information indicating the quantity of
bits by which the q samples of a signal block are represented in a sub-band, and for
- . applying the bit allocation information to |
- quantizing means coupled to the signal splitting means and being adapted to quantize
the M sub-signals in blocks in response to the bit allocation information of the bit |
alloc_ation means, '
- means for accommodating the quantized sub-signals and the bit allocation information
in a frame of a second digital signal which is composed of consecutive frames,
- coding means for converting the second digital signal into a third digital signal so that
it is suitable to be transmitted vig the transmission medium, and
- means for applying the third digital signal to the transmission medium,

characterized in that the transmitter further comprises

- e ——
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é control signal input which is coupled to an output of the deriving neans,
and in that the signal processing neans are adapted to performthe signal
processi ng operation in dependence uponﬁ%{e si gnal processing control
'signal applied to the control signal in )

19 15. A nethod of/ transmtting a w deband signal via a.t.r LSSion
medi um  whi eitrestigmaeans coupipd taithetbiballpcrBan NP} H@‘? p‘éq‘u‘éﬂﬂf}“gﬁe;wr r‘f’, for
exanpl e ? dv'vﬁllcﬁal ecatlljéjf{ %&gﬁgﬁ'aavle’a é&?xoﬁfﬁgﬁinﬁgmdséd?&cﬁm nSaftP Being adapted

corr
to correct the bit allocation information of the bit allocation means in dependence upon

. asignal processing control signal which is applied to the control signal input of the
" correction means and for applying the corrected bit allocation information to the
ﬁuantizing means. _ .

3. A transmitter as claimed in Claim 1 or 2, characterized in that the
transmitter further comprises means for applying the signal processing control signal‘to
the transmission medium.

4. - A transmitter as claimed in Claim 1, 2 or 3, characterized in that the

. signal processing control signal is in relation to a signal procéssing operation performed

- U on the wideband signal in such a way that a spatial acoustic effect is realised in the

prbc;ssed wideband signal. |

5. A transmitter as claimed in ariy one of the preceding Claims,

characterized in that the transmitter is in the form of a device for recording the third’

digital signal on a record carrier.

6. A transmitter as claimed in Claim S, characterized in that the record

carrier is a magnetic record carrier . -
7. A receiver for receiving a wideband digital information signal transmited

via a transmission medium in the form of a transmission signal, the receiver comprising
- read means for receiving the transmission signal from the transmission
medium,

- decoding means for converting the transmission signal into a decoded
transmission signal, ' '

- deriving means for deriving quantized sub signals and bit allocation information

from frames included in the decoded transmission signal,

- synthesis filter means for constructing, in response to quahtized sub-signals,

a replica of the wideband signal, said synthesis filter means combining the

* sub-bands at an increased sampling frequency to the signal band of the wideband
" information signal, '
- an output terminal for supplying an output signal,

characterized in that the deriving means is further adapted to derive a signal processing

[
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- receiving the wi deband signal, --generating, in response to the w deband
signal, a plurality of Mnarrow band sub-signals at a decreased sanpling

\f?equency, by splitting up the w deband signal i nto consecutive sub-bands
havi ng band nunbers m whi.ch i ncrease é frequency, in-which mconplies

with 1 [err] mc M a sub-signal bein\si conposed of consecutive signa

bl ocks, each signal block conprising q sanples, - generating bit

al | ocat i oncdnafodsizasl fromi theliitfattnaipnt feeeiged front the afankimissidnymediugh it Hat ¢he

sanpl es of a signal block are regresented in a su quanti zing the

M sub:'s :j gn@F%“’?rnﬁ’ﬂbGE KQMPFses Sigsh BEOCEASHBEMSt  al F%cpffg’mm o8RRI on, -
accommoda [ I | 1|on
RO bl iiE ARG B ekl R (O 1l oD ok B oRAR! Bou PR

franes, -a:ahdﬂmenput mgrrmﬂaé seowinidh ds gprmclesssdgmfshon of o aaithwidebandydigipl si gnal
SO that it i.s suitable to, be ransm:tted via.the transm.ssion nedium and

- appl'yi nginfor@aban signal, j‘?‘{daﬁl"%ﬁ FrAeSSI IRR0% hayiag,a SORtY! SiERR! Rt
o Signal praShdcbIM I PRRICT | B RSk APiRS; | hutd BSache SighRD! V1 10
' processinc means are adapted to perform the signal processing opefation in
dependence upon the signal processing control sxgnal applied to the control signal input .
8. A receiver as claimed in Claim 7, characterized in tnat the signal
processing means are adapted to perform a signal processing operation in such a way -
that a spaual acoustic effect is realised in the ‘processed wideband dxgxtal mformatlon
9.s tgnal A receiver as claimed in Clmm 7 or 8, characterized in that the receiver is
in the form of a device for reading the. transmission signal from a record carrier.
.10. A receiver as claimed in Claim 9, characterized in that the record carrier
Cisa magnetic record carrier. '
.11. A receiver as claimed in Claim 7, &, 9 or 10, chamctenzed in that the
..recewer cocnpnses a display having a control signal input which is coupled to the output
of the deriving means and in that the display is adapted to indicate, in
dependence upon the signal processing control signal presented at the control

signal input, the type of spatial acoustic effect realised by the signal

processmg mears. ) |
12. An apparatus for encoding 2 wxdcband signal sampled ata <r1ven samphn‘-’
frequency 'F,, for example a digital audio signal. the apparatus comprising
- a.n.input terminal | for receiving the wideband signal,
- signal splitting means for generating, in response to the u_/ideband signal, a '
plurality of M narrow-band sub-signals at a decreased sampling frequency, for which
purpose the splitting means split up the wideband signal into consecutive sub-bands

| having band numbers m which increase with the frequency, in which m complies with 1

< m < M, a sub-signal being composed of consecutive signal blocks, each signal
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- signal processing-the w deband signal in dependence upon the signal
pr.ocessing control signal, - generating, in response to the processed

wi deband signal, a plurality of M narrow band sub-signals at a decreased
sanpling frequency, by splitting up the processed w deband signal into

consecutive sub-bands having band nunber whi ch increase with the
frequency. - deriving the bit allocation information fromthe split up
processed w deband  signal. ' .

20 " - bit allocation’ means . for generating bit allocation information indicating the

_ -q‘uantitj of bits by which the q samples of 2 signal block are represented in a sub-band.
aﬁd for applying ~che bit allocation information to
- qﬁamizing means (Q,, .. Qw cdupled tc the signal splitting means - and being
adapted to quantize the M sub-signals in blocks in responsé to the bit ,allocatién
inforfnation of the bit allocation means, characterized in. that the aﬁparatus further

- comprises _ )
- signal processing means . having an input coupled to the input terminal, . an
ourput and a control signal input, ' '

W, . - second signal splitting means having an input coupled to the outi)ut of the
signal processing-means for generating, in response to the processed digital
signal from the processing means, a plurality of M sub signals at a decreased
sampling frequency, for which purpose the second splitting means split up the
processed widebana signal into consecutive sub-bands having band numbers m
which increase with frequency, in that the bit allocation means are coupled to
the output of the second splitting means for deriving the bit 'allocation
information from the sub signals in that the signal processing means are adapted
to process the wideband signal in dependence upon a signal processing control
signal which is applied to the; control signal input of the signal processing
means. |
13. . An apparatus for encoding a wideband signal éarﬁpled at a given sam_pling

. frequency F,, for éxample a digital audio signal, the apparatus comprising
- an input terminal  for receiving the wideband signal,

- signal splifting means for generating,_in' response to the wideband signal, a
plurality of M narrow-band sub-signals at a decreased sampling trequency, for which
purpose the splitting means split up the wideband signal into consecutive sub-bands
having band numbers m which increase with the trequency, in which m complies with {
<mz< M, a_sub-sigﬁal being composed of consecutive signal blocks, each signal

block comprising q samples,
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16. A nmethod of transmtting a wi deband signal via a transm ssion
medi um which signal is sanpled at a given sanpling frequency F[err] for
exanple a digital audio signal, the nmethod conprising the steps of -

recei ving the w deband signal, - generajgng, in response to the w deband
signal, a pl ural ity of M narrow band sub- si gnal s at a decreased sanpling

f requency, b I tt.ing up the w deband sign I nt.o onsecuti ve sub-bands
havi ng banq g8t ﬂ?\?\?ﬁ'@ﬁ i ncr éﬁ%eew"c“l‘fﬂ%rﬁ%al qcéﬁ%ﬁﬁgrm?tf?" \Rﬁﬁcﬁrﬁnwﬁhe
conpl i es..wi tqfaaﬂfli@rdf]bxm d)ﬁcvhichahéﬂth.%bae%'r abgd Y bfd&'ﬂ‘Pﬁé eeprefent@inaclib-bed,
si gnal .bl ocks; -each signal blo onprising q sanples. - generating bit

al | ocati-on mddﬁhﬁmmbw |th§1|bda‘tll|0m}ldnhef0cqmamn t9 of bits by whi ch the q
sanpl es. of a s al rer t u s qu zing the
REfe MERK (O ¢ SRLEBRuGH b pRad '*8 R

M sub- si.gnal’s! | Yesp Foca R
accommodat i Rg,dbe 14l é’iﬁdz%%ﬂe%k‘ %: g,éb it_allocation information in a
frame of a seé:ond gl gital si glr%‘zﬁglﬁﬂﬁ ik ?@ Son'f?é%?P%f"é%%B’é@ PFEf r anes.
=" converti ngnfohmasecohthedvigaliadation grahs, i nt o athird digital signal -so that
it is suitable to be
- chamctenzed in rhat the apparatus further comprises
- correction means - coupled 1o the bit allocation means _ and to the quantizing
means, which correction means have a control signal input, said correction means
_being adapted to correct the bit allocation information of the bit allocation means in
\_  dependence upon a signal processing control signal which is applied to the control signal
" input of the correction means - ‘and for applying the corrected bit allocation

information to the quantizing means.

4. An apparatus for decoding an wideband digital information signal encoded
into an encoded information signal, the apparatus comprising _
- deriving means for deriving quantized sub signals and bit allocation
information from frames included in the encoded information signal,
- synthesis filter means for constructing, in response to qnantized sub-signals,
a replica of the wideband signal, said synthesis filter means comblmng the sub-
bands at an mcreased sampling frequency to the signal band of the wideband
. information signal, |
- an output terminal for supplying an output signal,
characierized in that the deriving means is-farther.- adap ed tc.derive a signal -
- processing contro! signal from the encoded-information sigral, in-that the
apparatus further comprises signal prucessing means for performing a signal
processing operation on the signal applied to its input so as to generate
an output signal at the output terminal which is a processed version of the said
wideband digital information signal, said signal piocessing means having
a control signal input which is coupled to an output of the deriving means,
and in that the signal processing means are adapted to perform the signal -
processing operation in dependence upon the signal processing control signal
applied to the control signal inpﬁt.
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transmtted via the transm ssion nmediumand - applying the third digital
si.gnal to the transm ssion nmedium characterized in that the.nmethod
further conprises the steps of - applying a signal processing control
signal. - correcting the bit allocation information derived in the -bit
al | ocation generation step in -.dependence upon the signal processing
control signal - quantizing the sub-si gndps in response to the corrected
bit allocation information. -
15. A method of transmitting a wideband signal via a transmission medium,
whxch signal is sampled at a given sampling frequency F,, for example a digital
audxo signal, the method comprising the steps of |
- recemng the wideband signal, _
- generatmg, in response to the mdeband signal, a plurality of M narrow-band
sub-signals at a decreased samplmg frequency, by splitting up the wideband
signal into consecutive sub-bands having bsnd numbers m which increase with
frequeﬂcy, in-which m complies with 1 < m < M, a sub-signal being
_ composed of consecutive s1gna1 blocks, each S1gnal block -comprising q
- samples L
- generating bit allocation informarion indicating the quantity of bits by which 'the q
samples of a signal block are represented in a sub-band,
. - quantizing the M sub-signals in blocks in response to the bit allocation information,
- accommodating the quantized sub-signals and the bit allocation information in a frame
of a second digital signal which is composed of coesecutive frames,
- converting the second digital signal .iI_ltO a third digital signal so-that it is suitable o be
transmitted vig the transmission medium, and
- applying the third digital signal te the transmission medium,
characterized in that the method further comprises the steps of
- applying a signal processing control signal,
- signal processing the widebend signal in dependence upon the signal processing

control signal,
- generating, in response to the processed w1deband sxgnal a plurality of M

narrow-band sub-signals at a decreased sampling frequency, by splitting up the
processed wideband signal into consecutive sub-bands having band numbers m

which increase with the frequency.
- deriving the bit allocation information from the split up processed wideband

_signal.

—_— | |
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- 16. " A method of transmitting a wideband signal viv a ransmission medium,
which signal is sampled at a given sampling frequency F,, for example a digital audio
signal, the method comprising the steps of B
.- x'ecaivincr the wideband signal,
- generating, in response to the wideband snanal a pluraluv of M narrow-band sub-
signals at a decr&sed sampling rrequencv, by splitting up the wndeband signal into
consecutive sub-bands havm° band numbers m which increase with the rrequencv in
which m complies with | < m < M, a Sub-signal being composed of consecutive
signal biocks, each signal-block compnsmo q samples.
- generating bit allocation mrormanon indicating the quantity of bits bv which the q
samples of a signal block are represented in a sub-band.
- quantizing the M sub-signals in biucks in response to bit allocation information,
- accommodating the quantized sub-signals and bit allocation information in a frame of a
second digital signal which is composed of consecutive frames, )
- converting the second digital signal into a third digital signal so that it is suitable to be
transmitted vie the transmission medium, and |
- applying the third digital signal to the transmission medium,
characterized in that the method further comprises the steps of
- épplying a signal processing control signal.
- correcting the bit allocation information derived in the bit allocation generation step in
dependence upon the signal processing control signal |

- quantizing the sub-signals in response to the corrected bit allocation information.
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. Transmitter, receiver and record carrier in a digital transmission system.

. _ The transmission system comprises a transmitter for transmitting a sub-
band-coded signal which is accommodated in a second digital sigrial (Fig. 2) comprising

frames which mcorporate allocation information, scale factor information and samples.

In order to perform an ‘additional signal processing operation on the received signal at

the receiver end, the bit allocation information is already adapted for this purpose af the

transmitter end. A signal processing control signal indicating which type of additional

signal processmg operation will have to be performed may be transmitted along with the

 information. Two possibilities of the way in which the bit allocation location

information can be used at the transmitter end are described. '

(Figs. la and 3.)
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