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An encoding system and an encoding method for encoding a digital
signal having at least a first and a second digital signal component. The
encoding system comprises splitter means (2, 12) for dividing the bandwidth
of the digital signal components into M successive frequency bands, and
generating in response to the digital signal components M sub signals (SBuy,
<Bny) for each digital signal component, each sub signal of a signal component

eing associated with one of the frequency bands (m), bit need determining
means (16) for determining bit needs for time equivalent signal blocks of the
sub signals, signal combination means (25, 26, 27) for combining, in 2 number
of at least one frequency bands, time equivalent signat blocks of corresponding
sub signals of the at least first and second signal component so as to obtain
a time equivalent signal block of a composite sub signal in each said at least
one frequency bands, quantizing means (Qmi, Qme, 32.j) for quantizing time
equivalent signal blocks of the sub signals in those frequency bands in which
no composite sub signal is available and for quantizing the corresponding
time equivalent signal blocks of the composite sub signal in said at least one
frequency bands in which a composite sub signal is available. Further, bit
allocation means (7) are available for deriving the allocation information (nmi,
njc) from bit needs obtained in the bit need determining means and from a
value B, where B corresponds to a number of bits in an available bitpool. The
bit need determining means (16) is adapted to determine a common bit need
bmc for a time equivalent signal block of & composite sub signal SBp, in a
frequency band m from the bit needs bmi of the time equivalent signal blocks
of the corresponding sub signals of the at least two signal components in that
frequency band from which the time equivalent signal block of the composite
sub signal has been derived, by taking the common bit need bmc equal to a
weighted sum of the bit needs bmi. The encoding system can be a subband
encoding system or a transform encoding system.

(57) Abstract

-

5379%@ A@IGW@%

(J.I IIUU "I LIL)

W’?%%Tp‘c’ﬁ'ﬁ'%“ F‘BSTa

1
v IN

3

B 1N

1P

Lid

95130286 e



an avail abl e bitpool, and wherein q is an integer larger than zero, [er#
are variables where [err] and [err] are greater than or equal to zero, Mis
a constant greater than zero, Bis an integer, and mis an integer such .
that 1<nkM and to an encodi ng net hod WO 95/ 30286

PCT/ 1 B95/ 00296 2 for encoding the digital signal. An encoding system as
given in the opening paragraph is known from EP 457,390 Al and EP 457, 391
A, the docunents (6a) and (6b) respectively in the list of related
docunents. 5. The prior art documents disclose an encoding
systemin which a digital signal, such as a stereo audio signal can be
encoded into a data reduced'digital audi o signal. Both signal conponents,
the left and right hand signal conmponents of the stereo audio signal, are
encoded separately. The splitter means in the prior art encodi ng systens
have been di scl osed 10 as splitter neans for dividing the bandw dth of the

digital signal conponents into a nunber of sub signals which are called
subband signals. The frequency ranges in such an encodi ng systemare call ed
subbands. Such an encoding is called . subband encoding. It should however be

noted that the invention is not limted to such subband encoding. Al so

ot her ki nds of encodi ng systens, such as a transform encoding 15 system in
which a transformencoding is carried out on the digital signal, is
possi bl e. Such transform encoding results in a nunber of transform
coefficients, each transform coefficient corresponding to a certain
frequency range. As a consequence g= 1 in that case. In the follow ng,

however, a discussion will be given on the basis of a subband encodi ng !
system 20 EP 402,973, docunent (2) in the list of relate
docunents, discloses the possibility that an intensity stereo encodi ng can

be carried out on the at |east two subband signal conponents in a subband,
in order to obtain an increased data reduction on the digital
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si gnal to wosnemded. This can be necessary if the transni SptpApds/ogege! Via
whi ch the data reduced information should be transmtted has a too snall

bandw dt h. 25 Anot her docunent relating to a switching

document SreokTB Al il ESRME G0 (PGB o Rl i roliph aflorsCa A Sy

i nt ensi ta/second digitahsigdélngpmponefite real i zed. The encodi ng systemin
accordance with the invention is 30 characterized in that the bit need
determ ning neans is adapted to determne a common bit need [err] for a

ti me equival ent signal block of a conposite sub signal [err] in a frequency
band mfromthe bit needs [err] of the tinme equival ent signal blocks of the
correspondi ng sub signals of the at |east two signal conponents in that

: band 1 ; . ; ; | . .
Sub si gnal "has been ihé thysfifor kotfied it Encolinglay I 0} SHEdailly gl ifiedl ARRP 1 ©
PCT/ | BOSHa o4 18aspacfits &d 3 séconé digital signalhcontponent, thdsighdl tconpofent§ havihg a

mul tiplied by a cqorresponding weighting factor, the bit allocation neans
bei ng adRe¢ifig samplieg freguency apd Width, comPrising: t he time equival ent signal
bl ocks of .44 ﬁié?n | ; : ' | clq}r;g& | L
sub si gna?pthll&gr avalfgg@lgl#g% %gﬁzﬁlhgggﬁj&g%g\%r@%gﬁ %b%nr%{hsp gtro t egﬁsgrrlge
equi val einequencynbands] and<génepdtinghie responss tnthie digital Isignal components Mrsabfsignglsency
band for_which a conposite sub sigpal,is available, fromthe.bit need

Lorr] avia Fagh GEitel SETR) compPRASterfc) SHD SiE2ak O & SiEPAliPamPOBERL REiRE 85505iRIed; gnal
i's avai |pith @ne Bl te'ReqilentPBRidsONe common bit need [err] Mre specifically,
the wei ghting factor porresponai ng to the largest of the bitneeds [err] is

| ar ger t-hkihnesdedetesmining rryeana fondetemmininghith neads fovtimeequivalent signalddecksafe

Che. br ¢ 1RE s halbyfhg stanal BlotRt e cofilhe BRIR A 8 ffhel € psTier B
fact oo ifor aaighal Bioek iof wesibisighal SBRA6L4 sighal EsmponehovinnGequefio@barid @n. The

prior art avallable, in which the option of intensjty-stereo_ is disclosed,
r emai ns <orrespandingoter thg apmbge pf bits by which the q samples in that signal block should be

represented, where b,; may vary for different signal blocks and different sub signals,
- signal combination means for combining, in a number of at least one frequency bands, time
equivalent signal blocks of corresponding sub signals of the at least first and second signal
15 component so as to obtain a time equivalent signal block of a composite sub signal in each
said at least one frequency bands,
- quantizing means for quantizing time equivalent signal blocks of the sub signals in those
frequency bands in which no composite sub signal is available and for quantizing the
corresponding time equivalent signal blocks of the composite sub signal in said at least one
20 frequency band in which a composite sub signal is available, each sample of the signal block
of a sub signal SB_; being quantized by n_; bits, where m denotes a frequency band in
which no composite sub signal is available, and each sample of the composite sub signai
SB, being quantized by n. bits, where m denotes a frequency band in which a composite
sub signal is available, |
25 - bit allocation means for deriving the variables n; and ny, from bit needs obtained in the
bit need determining means and from a value B, where B corresponds to a number of bits in
an available bitpool, and wherein q is an integer larger than zero, ny;, Ny, by, by are
variables where n_; and n_, are greater than or equal to zero, M is a constant greater than
zero, B is an integer, and m is arr integer such that | <m<M, and to an encoding method



an intensity-stereo node can be realized and how it should be inpl enented.

More 15woesmoeedsl cal ly, it is unknown how the bitneeds [ ep¢tagosinord6 CONPOSite
subband signal in a subband should be.,determ ned. In accordance with the .
invention, if for a certain subband it" is decided that the at |east two

he oS SEBRREHS clital Uendl. RRRENEHE Lo 39 IR S bl WiraBBR I T1l] "
[ err] kaownlfrano BPh4572800 Adrand EP 457,89k Ad{, theedouments (bay and (6b) respectively

correspgnding.tq the at | east two signal conponents in said subband. By
t aki ngpﬁﬁrdl?ﬁt%écﬁaﬁﬁ {A9CUMENS: e ght ed sum of the at |east two [err] val ues,
It has been ascertained that encoding the conposite signal assures the
correct quantization of the conposite signal in the quantization neans.

Fudther, it is unkidgrPrior®n documentsolisclose ancrngading systew intwhichegidigitah 25

proce [ S ' 0, ' odi | fl. de in
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conpoibettt sighal cohponernts,athe 1dft and righiisandssigral comporents, ofathe siepeccniiolsighali N an
intensity-stereo node in which an encoding of a conposite signal in [err]
subbaAtRsEnceded; separelYyt and a separate encoding is carried out in the
remaining [err] S“bﬁ@%ﬁmﬁ s in thegriorartencod %?Jtﬁszﬁavtemén disdfos&drcodi ng
systemis characterized I'n that it cOnprises - coffputation neans tor
colfputas splittervatane f@odividing theandwidtle of theddigital signal companentsfintoi 2 sumbeyui r ed

wh t e di ngthe ] ' t ‘sjgnal_bl ocks .of the.at |east
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fiySst sgserhy inl whichradransform encoding is carried out on the digital signal, is possible. Such
transform encoding results in a number of transform coefﬁcients, each transform coefficient

corresponding to a certain frequency range. As a conseqﬁehce q=1 in that case. )
_ In the following, however, a discussion will be given on the basis of a
subband encoding system. '

20 EP 402,973, document (2) in the list of related documents, discloses the
possibility that an intensity stereo encoding can be carried out on the at least two subband
signal components in a subband, in order to obtain an increased data reduction on the digital
signal to be encoded. This can be necessary if the transmission channel via which the data
reduced information should be transmitted has a too small bandwidth.

25 Anather document relating to a switching ové_r to an intensity stereo mode
is document (7) in the list of related documents.

The invention aims at providing an encoding system in which an intensity
stereo encoding can be realized. The encoding system in accordance with the invention is
30 characterized in that the bit need determining means is adapted to determine a common bit
need b, for a time equivalent si.gn.al'b'lbck of a composite Sub signal SB,, in a frequency
band m from the bit needs b,;,i of the time equivalent signal blocks of the corresponding sub
signals of the.at Jeast two signal components in that frequency band from which the time
equivalent signal block of the cémposite sub signal has been derived, such that common bit



t he signal womsbBeséi on neans bei ng adapted to conbine in a mutiss®iod err]
frequency bands, 5 tine equivalent signal 3bl ocks of corresponding sub
siegnal s of the at least first and second signal conponent in said [err]

frequencyndansls, §@qasl tb@h@BbmidF the bitMRedObli.V Alultilied! BJ R boltbpbidifg whighting
conmposi te_sub ®ignal in each sajd [err] f e uency bands, in response to
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[err] is an |nteger arger thaft'zero. 15 From't oregoing, It Is clear

that a casubusignal anavailableranddbe stileastongerommombitwieed bgr. t he nunber of bits
avail abl e jn the. for, the.encodin Loces ffl an.encaodi ng
"t he. t uMore sptinraliofe wREmin SR RomAthanafiea tne trkéd 5T e biviages B

deci ded tprgi Qﬁﬂ?tﬁehﬁelgmﬁigt faktos lceﬂaépoﬁamgqaqm othef aﬁleﬂstf’dhéfbxméed, rthat the

subbands in an i ntensi stereo or nore of a nunber of

r equi ABmeweighing fas@rmsmdu@cmdée\x#snsta}f thebispeeds Prsiscaqual tooene andctbe iothgr
20 shoul d t the said [err] subbands. In one
enbodi rren?tq%sﬁ%éﬁ'%&mgffgﬁo{]g g‘?r] Is calculated that are required when

an encodi ng in an inteMhetiyvention &obased onithe Collowingl revognition cThé pribr am [err]
subbands the at |east two signal conponents, 'q@iv bband are conbi ned. |If
isgisclosed,

[err] docavaiablecinc whishghe pptiompl indengityisiezep Fmaing,sileat abaus How such
said inte zﬂ?in%\sxé?tsﬁﬁ&f’ Rant Be réifized afld how'it SW(?BQ% efnénted. More

I n anot her e e encodi ng systemis her ar acteri zed I n that
t he cabpuspetificallyyeh msurikmwndrovb therytreeeldyb g dfora chmposite sabtiand signaf inr & subband

[err] bet err] and [err], the conparing neans being adapted to conpare
t he d|ffe§’§HE’elLTQ? ‘\RF‘Eh a first threshold value [err], the conmparing

means being adapt ed t 0gnRkdee it the SnveARbA.OI 51 §RahaiihaRbdndat iﬂslée‘cﬁreem
[err] exceeds the first threshold val ue, the combining control signa

gener at orthg@d amsb@vmggmmmnmm the mxbbg@moatdeb%mrw:ned,@e dumeed bag fOt
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wher e280 RrgeseaSth atéhsl B¥d b, Indtesiirespdidtg to the at least two signal components in
said subband. By taking b, equal to the a weighted sum of the at least two b; values, it has

been ascertained that encoding the composite signal assures the correct quantization of the
composite signal in the quantization means.
Further, it is unknown from the prior art documents how the decision

25 process is realized to decide between an encoding in a full stereo mode in which a fully
separate encoding of the at least two subband signal components in the various M subbands
is carried out, and an encoding in an intensity-stereo mode in which an encoding of a
composite signal in x; subbands is carried out and a separate encoding is carried out in the

~ remaining M-x,; subbands.

30 To realize this, the encoding system is characterized in that it comprises
- computation means for computing a value By, where By, corresponds to the number of bits
required when separately encoding the time equivalent signal blocks of the at least first and
second sub signals in all M frequency bands,

- comparing means for comparing the value B, with the value B, the comparing means being



B, not to carry out an intensity stereo encoding in the said [err]

subband&0 9$a@286oul d t hen WD 95/ 30286 PCT/IB95/00296

PCTI 1 B9510296 5 decide to carry out aryencoding in a full stereo node, - .
al t hough the bitpool is insufficient for such an encoding in a full stereo
node. P pererite; SHtoN Qi i‘w]eﬁ | LxcesdsOBEO €encoding node in
t he sai xl'_sgbbantg;ﬂiﬁggcthat gtgﬁgp#tp%lg?i 't. enrﬁog{:)l ng sg%’er to an intensity
st er eq GOPHENING CPRIFOY] signab BeArTator Meanyfor @anerating A fusronibining controlisignabini s

t hat ' t ' . i t i nt It

st o edEipRh@ to%ar 1R it BkreB o e B8 DB BT L' 200 b1 e Than he hi gher
quant ithesignal comibirationmeans beingtddapted ¢ combinetina duatter b'f'fx? fRgfenty/vandd,ed to
t he. vari ous .sybband sjgnals_.in the full stereo node. Further, the encoding
Sysk omeceqivalent gl bRSKS,f earrespending sybusignale of Miecitilenst 5% mashseasmdncr
conpr iRl sthpotieact i 8| Helehdy BRAGSsd & obbifih ﬁl‘h@%ﬁ%?ﬁkﬁi%@??focﬁ%f

situation between the co pondi ng tine equi val ent srgna I'n at

| east actempekite subiisigaaliip eachesaid g frequenty bands, finresponse toi said) first combinting
contraql sil nal .in the absence of an antiphase situation in at |east one of
t he [éf’w]ms ds, the conbining control signal generator neans.being

f ur t helie BidaNb@ioh MRS BeMgAdapted 16 derive Gﬁi&idaitﬁ‘gfdi% fiftle ﬁahﬂ;!a&ht Fx ngl€sponse
to at |east the occurrence of the first and fodrth control” signal.™ 15
AntQ piblasks of thesgamaposite suty signaly inisaitl iy frequencydbands,cini response; to therfustdy been

descri . ( | | St of related docunents. .
_ Encodicﬁg'gfdﬁ gﬁ%&ﬁéﬁg@%@@%ﬁ@éﬁ%ﬁ%&)tﬁhgl g&%ﬂé‘#& tfaﬁgf’ are in antiphase
Wi th elecquantibing, means deingrddaped ty qairrize ehatime eqaivalens siphali blodks of tE&T I ect '
encodi ng of, the sigpal] copponents, which results in large distortion

conpoFepes: r§ insajd &, frequency dangs by py. OIS, inj 1gspanse inihsrfimst s upon
decodich@bims c&gﬁﬂqj BE ankif ' R{g%%f bd b occurs in one or nore
of the [elrl%]r'g su an&(sﬂ_, ’iapai“gﬁg%?:? ?;%d no (l)a&g%rr-y- out "an intensity stereo
enkSo diFmomi the foregeing dit [ieclejr thabs zaldslatior isudarried) outntot deterinihé whetheretheencodi ng
to be_catri ut .0t h a| ] .subbands. The decision to gg.over to an
|t onSfbE SEp ) vainledf A€ biadeR 161 1 eRERItRE prooess suffices'rr'an Enchling

the full stereo mode. If it is concluded that it is not, it may be decided to encode the digital

signal components in a number of x, subbands in an intensity stereo mode. One or more of a

number of requirements.can be used to decide when an intensity'ste_reo_ mode encoding

20 should be carried out or not in the said x, subbands. In one embodiment, the number 6f bits
B, is calculated that are required when an encoding in an intensity stereo mode is carried
out, such that in x, subbands the at least two signal cdmpdhems in a subband are combined.
If B, does not exceed B, it can be decided to carry out an encoding in the said inﬁensity-
stereo mode in the said x; subbands.

25 In another embodiment, the encoding system is further characterized in
that the computation means further being adapted to determine the difference D, between B,
and B,, the comparing means being adapted to compare the difference D, with a first
threshold value T, the comparing means being adapted to generate a third control signal
when the difference D, exceeds the first threshold value, the combining control signal

30 generator means being further adapted to generate said first combining control signal in
response to at least the occurrence of the first and third control signal.

This offers the possibility to decide, in the case where B, exceeds B and B, does nor exceed
B, not to carry out an intensity stereo encoding in the said x; subbands. One could then
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conmbi ning control signal., in response.to at |east the detection of the.
Sbsence oF MG SYSIRT TS HOPRSGh APt Jeter g ing migans TOE feterifinihe an Satiphase

zero. B kuddfonservedncdeicheresponding tihe @quilvaleht sigkad ibfodka in least dheldfisgid [ut
to determ ne whether the nupber of bits available in the bitpool for_ the
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components in a subband that are in antiphase with each other, in an intensity stereo mode

can result in an incorrect encoding of the signal components, which resuits in large distortion
components occurring in the replicas of the two signal components upon decoding.

20 Therefore, if such antiphase situation occurs in one or more of the x, subbands, it is decided
not to carry out an intensity stereo encoding in the said x, subbands, resuiting in the full
stereo encoding to be carried out in the said x; subbands.

The decision to go over to an intensity stereo mode encoding in the x,
subbands can thus be determined by one or more of the above discussed requirements.

25 The encoding system may be further characterized in that in response to a
second combining control signal the signal combination means is further adapted to combine,
in a number of x, frequency bands, time equivalent signal biocks of corresponding sub
signals of the at least first and second signal component in said x, frequency bands so as to
obtain a time equivalent signal block of a composite sub signal in each said x, frequency

30 bands, the bit allocation means being adapted to derive variables n,, for the time equivalent
signal blocks of the composite sub signals in said x, frequency bands, in response to the
second combining control signal, where j denotes one of the x, frequency bands,
the quantizing means being adapted to quantize the time equivalent signal blocks of t_he
composite sub signals in said x, frequency bands by n; bits, in response to the second



decision to go over into an intensity stereo node encoding in the x2
subbandswo $§r30286 Preferably, the [err] subb3ggfpdiddehe [err]
hi ghest subbands. This for the reason Bhat t he phase sensitivity of the ear,
is smaller for higher frequencies. The 'clainms 24 to 43 are the subject of

t he e”&ﬂﬂl&iﬂﬁﬁg%ﬁ%ﬂs&ﬂl encoding the digital signal into an intensity
stereo encodng node~in’ one or nore of the subbands. 20
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mode in the x, subbands. (

One or more of the requirements discussed above can also be used for the
decision to go over into an intensity stereo mode encoding in the X, subbands.
15 - Preferably, the x, subbands are the x, highest subbands. This for the
reason that the phase sensitivity of the ear is smaller for higher frequencies.
The claims 24 to 43 are the subject of the encoding method for encoding
the digital signal into an intensity stereo encoding mode in one or more of the subbands.

20 These and other aspects of the invention will be further explained with
reference to some embodiments of an encoding system in the following figure deécﬁption, in
which ' '

figure | shows part of the encoding systém for encoding a stereo audio
~ digital signal, | -

25 figure 1a shows subsequent time equivalent signal blocks of the 2M
subband signals present in the M subbands, when encoding the digital signal in a full stereo
mode, | ' '

figure 2 the remaining part of the encoding system of figure 1 for
carrying out the encoding in an intensity stereo mode, '

30 figure 3 shows subsequent time equivalent signal blocks when encoding
the digital signal in an intensity stereo mode,

ﬁgure'4 shows a flow diagram of the functioning of the encoding system,
and ' |
figure 5 shows another flow diagram of the functioning of the encoding
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The signals are also in the formof sanpl es having identical nunbers of

bits wi t Highest sslbgm whigh: bas,thedndax mmMe Tihp signals. af theoupmis k. 1 ted. Mmalvstt@
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conbi ned_to g-sanple signal blocks of as is apparent fromFig. |la. For
exanpl e, arpde%?nceg 1fi].

20 16-bit samples of the right signal component of the audio signal are

presented with a 44 Khz sampling frequency at input 11. The signal is applied to a subband
splitter 12 which distributes the right audio signal component over M subbands by means of
M filters which are identical with the filters in the splitter 2 as regards their filtering
function. Subsequently, the sampling frequency of the M right subband signal components is
25 reduced in the blocks referenced 19. The signals thus obtained are presented at the outputs
13.1 to 13.M. At the output 13.1 there is again available the subband signal SB,, from the
lowest subband with index m=1, and at the output 13.M the subband signal SB),, from the
highest subband is available. The signals are aiso in the form of samples having identical
numbers of bits with the signals presented at the outputs 3.1 to 3.M of the splitter 2. The
30 samples are referenced rfk].

Fig. 1a shows the two signal components in each subband plotted against
time. The signal stream of the successive samples in the two signal components in each
subband are combined to g-sample signal blocks of as is apparent from Fig. 1a. For
example, q is equal to 12. -
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t he samkq?pm@uanwmfeahed@ﬁacm uant I zed .to quanti zed sanpl es conpri sing
a nunber of bits [err] where [err]. enerally smaller than 16. Prior to

qualfti zation, the q Biergsreesponding E‘B@“H dilogks 9f 1@ suceessive samples o theslelt. Thi s

nor mal i | dulakl les b
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t he si rovi des the scal ac ocunment :
Su:)se?g‘gﬁ’tbﬁﬂ gﬁ%ﬁ?np‘g;"ﬁ&ee 1Heen #gq”g?,blléarrpl es, whi ;: are now
situated in an anpli a m@,gg or-ar
docunent (2) thi rsmqus;e{ntiﬁgl t?lg%olhge exter%tsfiglﬁll lo(fﬁggﬁsse ths§ anhrhxﬁfal

15 components are applied to the associated quantizers QI, to Q- In a quantizer Q, the

samples in a signal block are quantized to quantized samples comprising a number of bits
Ny, Where ng, is generally smaller than 16.
Prior to quantization, the q samples in a signﬁl block are first normalized.
This normalization is effected by dividing the amplitudes of the q samples by the amplitude
20 of the sample having the largest absolute value in the signal block. The amplitude of the
sample having the largest amplitude in the signal block proiride_s the scale factor SF, cf.
document (2). Subsequently, the amplitudes of the normalized samples, which are now
situated in an amplitude range from -1 to +1, are quantized.
' In prior-art document (2) this qué.tiﬁzation is extensively discussed, ¢f.
25 Figs. 24, 25 and 26 and the associated descriptions in that do_cdment.

The quantized samples of the left signal components in the M subbands
are thereafter presented at the respective outputs 4.1 to 4.M. The quantized samples of the
right signal components in the M subbands are presented at the respective outputs 14.1 to
14.M. | | | o

30 The outputs 3.1 to 3.M are further coupled to the respective inputs 5.1 ‘0
5.M of the unit 16 which function as the bit need determinihg means. Furthermore, the
outputs 13.1 to 13.M are coupled to the respective inputs 15.1 to 15.M of the unit 16. The
unit 16 determines the bit needs by, and b, for g-sample signal blocks corresponding with
time of the left and right subband signal components in the M subbands. The bit needs by,
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[err] ar&ﬁﬁﬁh@h@%l@tlﬁs&ﬁﬂcﬁhﬁ’ﬂb&?@?%ﬁer s [err] to [err] over the li nes
18.1 to 18. so that al so these quantizers are capable of quantizing the
sanpll®s of t he ri ght ThgdetumentpHadand (6B)df the discofr referenqes estensivelfy disouss
how the bit need determining means 16 and the bit allocation means 7 may function.

The documents (6a) and (6b) explain how the powers v; and the
magnitudes w,,, may be derived from the samples in the corresponding signal blocks of the
left subband signal components, and how the bit needs b, may be derived from the

20 magnitudes w,, and the scale factors SF;. The magnitude w,, then represents the power of
the masked quantization noise in a signal block of the left subband signal component in the
subband SB,,. Similarly, the unit 16 derives the powers v, and the magnitudes w_ . from the
samples in the corresponding signal blocks of the right subband signal components, and the
bit needs b, from the magnitudes w,. and the scale factors SF,. The magnitude w,;, then

25 represents the power of the masked quantization noise in a signal block of the right subband
signal component in the subband m.

The documents then describe the bit allocation as performed in the bit
allocation means 7. The bit allocation is mainly described for 2 mono signal. In the described
bit allocation algorithm for the left signal componeni of the audio signal, the available

30 number of bits B, starting from the calculated bit needs b;, to byg, are distributed over the
samples in the time equivalent signal blocks in the M subbands so as to obtain the
magnitudes n; to ny. In the described method always the largest bit need by is determined
in a numuer of cyclic steps, after which a number of bits p per sample are allocated to the
time equivalent signal block in the subband j, which subband was the subband of the time
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[err] to [err], are distributed over the sanples in the tinme equival ent

si dAal evident ithatiin thmnregmg ¢B3eaiugishalfthecnumbes of availablecbitseareitakencfor [Befor Jthe; o
Lot o rraldladdiCof 2 §f B0 THE LY rale!ARe hARpEACORAUAE bid SR deSisbd g .,

sanpl ebiaakocatibnca tiedrigint subbarid mﬂﬂfdr\u&aim"hg&hﬂwhedoﬁ ednjp. the subband j,§{

whi ch subband was the subband of - th WO 95/ 30 86
PCT/ | B95/ 00296 10 edlfQniradigtion; Qjﬁé‘f ﬁﬁt@ekoﬁawumchﬂ@ftmm@ Bited. In

the 11 ucainsof SRR igH? sabipng' Spralds i Weoonid (fton e 20 b EA Gy o O
t o 15 hebygj grdabl,bb befs arerappliedga lablahdllqcaaOn anit aimilar<to amit, 7. (In\this| unitethe 2M
smal | efuniied ¢ n'lzlot{'; n%an'alnh td’ nWI at erxlx%gd ?t%n? ﬂ\%axlalt t?un%ber' of available bits B in
a manner similar to that described in the two documents with r’espet:t to mono signals.
Figure 2 shows the remaining circuit part of the encoding system of figure
1, which is the circuit part that realizes the encoding in an intensity stereo mode. Figure 2
20 'again shows the subband splitters 2 and 12, with their outputs 3.1 to 3.M and 13.1 and 13.M
respectively for supplying the 2M subband signals. | _
Signal combination means are presént, denoted by the reference numerals
25, 26 and 27. X, outputs of the subband splitter 2 are coupled to corresponding x, inputs of
a signal combiner 25. The x, outputs of the splitter 2 are the outpﬁts 3.M-x;+1 to 3.M, on |
25 which the subband signals in the x, highest subbands of the left hand signal component are
available. x, outputs of the subband splitter 12 are coupled to corrésponding X, other inputs
of the signal combiner 25. The x; outputs of the splitter.. 12 are'the outputs 13.M-x,+1 to
13.M, on which the subband signals in the x; highest sut:bands_ of the right hand signal
component are available. The signal cqmbinet 25 is adﬂpted to combine time equivalent
30 signal blocks of corresponding subband sighals of the left and right hand signal. component in
a subband so as to obtain a time equivalent signal block of a composite subband signal in
each said x; subbands. '
' For example, the subband signals at the outputs 3.M and 13.M of the
. splitters 2 and 12 respecnvely, "are added and divided by 2 S0 as to obtain a composite
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the 20 subband signal SB,, for the subband with index m, where m runs from m=M-x,-x,+1 to
m=M-x,. In this way x, composite subband signals are obtained, which will be available at

X, outputs of the signal combiner 26. Those outputs are denoted by 30.1 to 30.x,, where the
composite subband signal in the subband m=M-x, is available at the output 30.1 and the
composite subband signal in the subband m=M-x;-x,+1 is available at the output 30.x,.

25 _ X, outputs of the subband splitter 2 are coupled to corresponding x5 inputs
of a signal combiner 27. The X, outputs of the splitter 2 are the outputs 3.M-x;-X>-x3+1 to
3.M-x;-X,, on which the subband signals in the x; again next lower subbands of the left hand
signal component are availablé. x4 outputs of the subband splitter 12 are coupled to
corresponding x4 other inputs. of the signal combiner 27. The x; outputs of the splitter 12 are

30 the outputs 13.M-x,-Xy-X3+1 to 13.M-X,-X,, on which the subband signals in the x, again
next lower subbands of the right hand signal component are available. The signal combiner
27 is adapted to combine time equivaient signal blocks of corresponding subband signals of
the left and right hand signal component in a subband so as to obtain a time equivalent signal
block of a composite subband signal in each said x, subbands, having indexes m=M-x;-X,-



splitters 2 and 12 respectively, are added and divided by 2, so-as to
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subband n=M[err] iIs avai I abl e at the output 30.
input 35. The control signals supplied to the signal combiners arrive via control lines denoted

by the encircied D. The way in which the control signals are generated will be explained
later.

20 _ The x, outputs of the signal combiner 25 are each coupled to an input of a
corresponding quantizer, denoted by 32.1 to 32.x1 respectively. In the same way, the x,
outputs of the signal combiner 26 are each coupled to an input of a corresponding quantizer,
denoted by 32.x1+1 to 32.x1+x2 respectively. In the same way, the x; outputs of the signal
combiner 27 are each coupled to an input of a corresponding quantizer, denoted by

25 32.x1+x2+1 to 32.x1+x2+x3 respectively. At the outputs of the quantizers 32.1 to
32.x,+x,+x, are available the quantized versions of the composite subband signals in the
subbands of index m, where m runs from M downwards to M-x,-X,-x3+1.

In order to carry out quantization on timg_equivalent signal blocks of a
composite subband signal in a subband m, bit allocation information in the form of an np,

30 value should be available. This bit allocation information is presented to the quantizers via
the control signal lines denoted by the encircled A, for the quantizers 32.1 to 32.x;, via the
control lines denoted by the encircled B, for the quantizers 32.x,+1 to 32.x,;+x;, and via
the control lines denoted by the encircled C, for the quantizers 32.x; +x,+1 to
32.x,+x,+x4. The control sighals arriving via the control lines A, B, C'and D in figure 2
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The signal conbin®F 25 is controlled to conbi ne correspondlndﬁtlne
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out a full stereo encoding will lead to a too rough quantization of one or more of the subband
signals, which can lead to audible quantization noise upon decoding. In that situation, the
20 subband signals in one or more of the subbands are combined so as to obtain a composite
subband signal for each of said subbands.
An example of a calculation that can be carried out to identify whether the
bitpool is insufficient to carry out a full stereo encoding, is as follows.
The bitneeds b, and b, as determined in the prior art publications (6a)
25 and (6b) are relative figures on a dB scale and have a relation to the signal-to-mask ratio for
the left and right hand signal component respectively. Dividing the bitneeds by 6 results in
the number of bits needed to cover the signal range over the masking curve. Division by 6 is
carried out, for the fact that each bit covers 6 dB. By adding all the 2M bit needs divided by
6 results in a value B, for the required number of bits for a full stereo encoding. This value
30 can be compared to the bitpool B, which is the number of bits available for encoding. If B,
exceeds B, there are insufficient bits to code the signal in a full stereo mode.
Going over to an intensity sterec mode in which the left and right hand
subband signals in each of one or more subbands are combined as given above so as to
obtain a composite subband signal in each said Subbands can lead 1o a situation where the



i nfluence of a second control signal supplied to its control signal input
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In the example of the embodiment of figure 2, it is decided that an
intensity stereo mode can be carried out in which in the x, highesf subbands the subband
signals are combined so as to obtain x, compusite signals. This reSults in x; values by,

20  where j runs from M-x,+1 to M, one for each of the subbands with index M-x;+1 to M.
Dividing the 2M - x, bitneeds by 6 and adding the results, offers a value B,, which indicates
the number of bits required for an encoding in which fhe-sepafate subband signals.in each of
the 2M-x, lower subbands and the composite subband signals in the x, highest subbands are
encoded. If B; does not exceed B, such encoding is poss1ble if other reqmrements are

25 preferably also fulfilled.

Suppose that a decision is taken to carry out an intensity stéreo encoding
in the x, highest subbands. A first control signal is now geﬁerat_ed by the means 16, which
control signal is applied to the output 55. This control signal is applied to the input 56 of the
means 7, as well as to the control signal input 33 of the signal combiner 25. The x, values

30 b are supplied to X, outputs of the bit need determining means 16, denoted by the reference

_ numeral 50, and are supplied to x, inputs of the bit allocauon means 7, denoted by the
reference numeral 51, so as to enable a bit allocation leading to M-x, values for ng;, M-x,
values for n_, and x, values for N, under the inﬂuenée of the first control signal applied to
the control sigual input 56. Those X, values for n; being applied to X, outputs of the bit

+
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exceeds B, there are i suff I ent hit Si full stereo
node. Going over to a Eqrvpgp b(i.%ctkrrb@ce)g‘lahh fﬁgﬁ ﬁeﬂfee?’ioc?ﬁcf OpfRHes
hand 20 in block 112, in whxch the b;, values are calculated for the x,, in this case the 16, highest

subbands, in the way explained above. Next B, is calculated, being the number of bits

required when separately encoding the subband signals in the 16 lowest subbands, and

-

encoding the composite subband signals in the highest 16 subbands, see block 114. Next, a

comparison is made between B; and B, block 116. If B, is smaller than or equal to B, the
25 process continues in block 118, where the difference D, between Bi and By is determined,

and in block 120 where it is determined whether the difference exceeds a certain threshold

T,. If not, it is decided that the *profit’ in number of bits is too low to justify an intensity

stereo encoding, instead of a full stereo encoding. This for the reason that intensity stereo

encoding can lead to artifacts that can become more annoying than an increased quantization
30 noise in the case of full stereo encoding with a too low number of bits in the bitpool.

If it is decided that the gain in number of bits is too low, the process
continues via the line 128 to block 108. If the gain exceeds the threshold T, the process
continues to block 122, where it is determined whether an antiphase situation occurs in one
of the subbands 17 to 32. An antiphase situation occurs if the left signal component in a



subband signals in each of one or nore subbands are combined as given above
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[err] does not exceed B, such encoding IS possible if ot her requirenents
are 15 16 lowest subbands, and on the composite subband signals, one in each of the 16 highest

subbands. .

If it is determined in block 116 that B, exceeds B, the process continues
in block 132, in which the b;; values are calculated for the x,, in this case the 4, next lower
subbands, in the way explained above. Next B, is calculated, being the number of bits |

20 required when separately encoding the subband signals in 'the 12 lowest subbands, and
encoding the composite subband signals in the highest 20 subbands, see block 134. Next, a
comparison is made between B, and B, block 136. If B, is smaller than or equal to B, the
process continues in block 138, where the difference D, between B, and B, is determined,
and in block 140 where it is determined whether the difference exceeds a certain threshold

25 T,. If not, it decided that the ’profit’ in number of bits is too low to justify an intensity
stereo encoding in the 20 hxghest subbands. This, again, for the reason that intensity stereo
encoding in the 20 highest subbands can lead to artifacts that can become more annoying
than an increased quantization noise in the case of an intensity stereo encoding in the 16
highest subbands or in the case of a full stereo encoding, both with a too low number of bits

30 in the bitpool.

If it is decided that the gain in number of bits is too low, the process
continues via the line 148 to block 118. If the gain exceeds the threshold T, the process
continues to block 142, whére it is determined whether an antiphase situation occurs in one
of the subbands 13 to 32. If so, the process continues via the line 148 to block 118. This for
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The x,(=16) values n;; derived for the highest subbands are supplied to
20 the output 52 of the means 7, and the xy(=4) values n;, for the x, next lower subbands are
supplied to an output 62 of the means 7. Those values are supplied via the lines denoted by
the encircled A and B to the quantizers 32.1 to 32.x;+x,, so that the quantization of the
composite subband signals can be carried out.
If it is determined in block 136 that B, exceeds B, the process continues
25 in block 152, in which the by, values are calculated for the x3, in this case the 4, next lower
subbands, in the way explained above. Next B, is calculated, being the number of bits
required when separately encoding the subband signals in the 8 lowest subbands, and
encoding the composite subband signals in the highest 24 subbands, see block 154. Next, a
comparison is made between B; and B, block 156. If By _i‘s'_‘stmaller than or equal to B, the
30 process continues in block 158, where the difference D5 between B, and By is determined,
and in block 160 where it is determined whether the difference exceeds a certain threshold
T;. If not, it decided that the profit’ in number of bits is too low to justify an intensity
stereo encoding in the 24 highest subbands. This, again, for the reason that intensity stereo
encoding in the 24 highest subbands can lead to artifacts that can become more annoying



15 stereo encoding can be carried out. This results in the derivation of

32 val uewdesrsofsérr] and 32 values for nm in the bit all geavBoesioo®ans, see
bl ock 108. The process ends in block 14@ This is followed by a full stereo-«
encodi ng of the 2M subband signals in the 2M quanti zers shown in figure 1.
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that cadlepP@e®PalGey ﬁr&nnﬁﬁd ﬂg 'f&iﬂﬂe %ﬂowaﬁrsﬁmﬂs @hd e 2ZaVAa1a8s 130 for@e2d i n
t he case of full stereo encoding with a too | ow nunber of b|t§|nthe

bi t pBol highest sybbaadsere; desiyed. hétthm soggzelrsignal inunaye seasrated which is gupplisdto t he
i csnord pme 5 of fhe il defminity nbal 16, 00 122, where 1t 15 deter Efned‘
whet her an anti phaseAsiregazds the emcodmg sysuemrcﬁ ﬁglurd handablﬂalmwmaomn An
e e
the | padkeats %ﬁ??%?‘?%“‘ﬁﬁ“é’é’%t%o%‘?‘“ﬁﬂf‘;‘“%?@ﬁé‘?Sgﬁ‘éﬁpﬁat  Sleeas 8

st el®o msomlxeg tovan igpitiHiinof the ditallocatiorameansoh nurthess Masyrey-op(e8) valugshase
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quanti z
The allocation means 7 derive the 8 values np,, the 8 values Ny, and the 24 values for n;,

from the bitneed values received, and in response to the third control signal applied to its
input 56. Further, the third control signal is applied via the lines denoted by the encircled D

20 to the combining units 25, 26 and 27, so that x1(=16) eerhpesite signals are generated by the
combining unit 25, the x,(=4) composite signals are genexeted_-by the combining unit 26,
and the x(=4) composite signal are generated by the cemb'ining unit 27, in response to the
third control signal. '

The x,(=16) values n; derived for the highest subbands are supplied to

25 the output 52 of the means 7, the xz( =4) values n for the x, next lower subbands are
supplied to an output 62 of the means 7, and the x,( -4) values for n;, for the again next
lower subbands are supplied to an output 67 of the means 7. Those values are supplied via
the lines denoted by the encircled A, B and C to the quantizers 32.1 to 32. X, +X5+X3, SO
that the quantization of the compos1te subband signals can be carried out.

30 The process now ends in block 166. The process can be continued from
block 156 via line 170, if B, exceeds B. If there is no further elgnal path for a further
increase of the number of subbands in which an intensity stereo encoding can be carried out,
the block 156 can be left out. |

~ The method descnbed in figure 4 can have some of the blocks at other
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above. Nexk,B2 is calculated, being the nunber of bits 20 required when
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encodil®g t he conposi te&mﬁhbandsﬁd@mhésxotad thitte ih nire simplé neettiddannst, albthe
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20 That means that for the lowest M-x;(=16) subbands the separate subband signals are present,
whereas in the highest subbands, for m=16 to m=32, a composite subband signal, having
samples c[1], c[2}, ..., c[q], is available. The next macroblock MB3 shows a composite
signal in the 20 highest subbands, whereas the macroblock MB4 (only a part of the
macroblock is shown) shows a composite signal in the 24 highest subbands.

25 Figure 5 shows another embodiment of a method for encoding a digital
signal in an intensity stereo encoding mode.

The method starts in block 100 and continues via the blocks 102, 104 and
106, in the same way as shown in figure 4. The branch including the decision process that
leads to a full stereo encoding via the blocks 108 and 110, is fully equivalent to the branch

30 including the same blocks in figure 4.

If By is larger than B, the program continues via block 200, in which a
value BT is made equal to By, to block 202. In this block 202 it is determined whether an
antiphase situation exists in one or more of the (in this case) eight highest subbands. If not,
the program proceeds to block 204 in which the values b;, for the eight highest subbands are
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of the subbands 13 to 32. If so, the process continues via the line 148 to
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signals in a subband that have opposite phase lead to |larger artifacts in
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Lorr] R 6. fing ¥, B 0 i 2ecind 0o 2 U832 DB 200 A eférerg A 115
now gertetwéendB, wid B is calculgedi ed to the output 55 of the bitneed

detef mi ni ng neans 16 r rds the encodi ng systemof figure 1 and 2,
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out put 60. The x2’ bit needs [err] are"supplied to an input 61 o

al | ocateight hghestsubbamkis; blosk 21fe Mdregver,1in) block 22 thecvalije Biids téplaced bysthgerr ],
for the 12 | owest nds...a S lied tp the bit allpcatipn ns 7. The
al | ocatqrgﬁ"arlré'\éﬁ? fﬁé@? ﬁ%‘ Y’ng'%}e @@féﬁfé*se ue hgaslbfegépﬁw%raf‘ﬁﬁﬁd the 20
val ues defermined in'B16eK DF6 WhetheEBTViashaBer AR oY @gual 360 B. 1N 6,008 PRGgraO t he
second control signal aﬁ lied to.its input 56. Further, the second control

15 1@; gientinyes vip e pah ¢ 4 19 Rlock236s injwhish dbe wgluesBncare idetermined fop t he
gener at 545 24 Bad B iudth, 58 dgnindl forig3 <% 32 AP RAR, 3h Wil Midieg .
gener atmodebgncoliimgde chwried ot imthe éight highesesybbands.t o t he second control
BT 0T L8L ey  a dof
oo e pip, SHORRSEs B OE y k2100 BB an ) PTRA"S [
t helyjudanger thag B2 see block10] thesprogtam cortiaues viatthe path@ 8ab bivnk 222xin bothe
subband. gl g 'ﬂgliﬁteﬁﬁ{} Q&é%&ee&c%}sg will take placé in the eight highest subbands.
‘Further, if BT appears to be larger than B in block 216, the program also continues via the
path 218 to block 222. In this situation, however, it has been deéided, in block 214, to carry
out an intensity stereo mode encoding in at least the eight highest subbands. |
20 In block 222 it is determined whether an antiphase situation exists in one
or more of the (in this case) eight next lower subbands, for which it hoids that 17<j<24. If
not, the program proceeds to block 224 in which the values b;, for the eight next loWer
subbands are calculated. Next, the required number of bits B,, when encoding the subbands
m, with 1 Sm<16 and 25<m <32, in a full stereo mode and the subbands j, with
25 17<j<24, in an intensity stereo mode, is calculated in block 226, using b; for 1<m=<16
and 25 <m =32 and b, for 17<j524. |
In block 228, the difference D, between B, and B, is calculated.
In block 230 it is determined whether D, is larger than a first threshold
value T,. If so, it is decided that a intensity. stereo mode coding will be carried out in the
30 eight next lower subbands, block 234. Moreover, in block 232 the value BT is replaced by
the present value for BT from which the difference value D, has been subtracted, and it is
determined in block 236 whether BT is smaller than or equal to B. If so, the program
continues via the path 217 to block 256, in which the values ny; are determined for
1<m<16, the values n;, are determined for 17<j<24. Furtﬁer, if the program has avoided
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not, the process continues to block 164, in which in the bit allocation
step the I8 this| suatiqny thowevers dtihasbeen slecided. @ blogle334,51019BEH AHL 2R dntepsityostereo
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equivalent to the two branches already discussed above.
Figure 5 shows the last, or i-th, branch which starts with the block 242,
which is equivalent to the block 222. Blocks equivalent to the blocks 224, 226 and 228 are
20 also present in the last branch. In block 242 it is decide whether an antiphase situation exists

in one or more of the subbands 5 to 8. If so, the program proceeds to block 256 and no
intensity stereo mode encoding is carried out in the subbands 5 to 8. In block 250 it is
determined whether D;, relating to the difference between By and B; is larger than T;. If not,
again no intensity stereo mode encoding is carried out in the subbands 5 to 8. If so, the

25 program proceeds to block 254 and 256, resulting in an intensity stereo mode encoding in at
least the subbands 5 to 8.

In the embodiments discussed hereinbefore it has been assumed that in all
cases it was a matter of coding a wideband digital signal constituted by first and second
signal components, for example a stereo signal constituted by a left and a right signal

30 component. The wideband digital signal, however, may also be constituted by three or more
signal components. With three signal components one may think of a left, a centre and a
right component. With four signal components one may think of, for example, a left, centre,
right and surround signal. With five signal components, one may think of a left, centre,

right, left surround and right surround signal.
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di fferent overall functioning. As an exanple, the block 122 for determ ning
t he anti phase situation, can be located in the branch 107 coupling the 'no'
out put of the block 106 with the block 112. In this situation, when
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the bl ock 152. 10 Further, it shoul
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As an exanple, if the requirenent that the 'profit

shoul d exceed a certain threshold value, such as the values [err] and T3,
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macr obl oclgymsgnesgpﬁﬁ fRed Si gnal in the 20 highest subbands wher eas
t he macrobl ock MB4 (onl eg&%ggdrr{dgof t he macrobl ock is shown) shows a
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figure 4. The branch including the deci si on process that |eads to a full

st ereo en€OHFIRYn(ing toithe nvmbkrsoflw by, whichcthe jgssamplesyinthati sign aéhlockcshewé be
b h 30 _.1 |d.| B,
t[lgngrogre{ contl huese}glsa‘sﬁlgg W%Sﬂlff&%ﬂgﬁﬁgf?& imga"lfkl S nagesﬁ%{(?&gln to

Bo, to bl ecignaD2ombinatiéri melhsofor cambiriing, in aimimberiofex ledseohecfrequency bands, time
equivalent signal blocks of corresponding sub signals of the at least first and second signal

1S component so as to obtain a time equivalent signal block of a composite sub signal in each
said at least one frequency bands,

- quantizing means for quantizing time equivalent signal blocks of the sub signals in those
frequency bands in which no composite sub signal is available and for quantizing the
corresponding time equivalent signal blocks of the composite sub signal in said at least one

20 frequency band in which a composite sub signal is available, each sampie of the signal block
of a sub signal SB,,; being quantized by n,; bits, where m denotes a frequency band in
which no composite sub signal is available, and each sample of the composite sub signal
SB,,. being quantized by ng bits, where m denotes a frequency band in which a composite
sub signal is available,

25 - bit allocation means for deriving the variables n_; and n,. from bit needs obtained in the
bit need determining means and from a value B, where B corresponds to a number of bits in
an available bitpool, and wherein q is an integer larger than zero, ng;, Ny, by, by are
variables where n; and N, are greater than or equal to zero, M is a constant greater than
zero, B is an integer, and m is-an integer such that l<ms<M,
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32. As aresult, an intensity stereo node encodinhg is carried out in the

ei ght Isubsigaal isuyBilahle and the; dtdeash oae varable nyy; forrbe itimesequivalens signabblockiat an

ol ol 3330 it BpbelIn cfosl o SR pus 1RO A &R ik SRt BT ° | o
210, t havaifubderfeom ahe bitmeeds b cavailable fomthdsdfrequenty bindd¥or whicho®s Cofipesis, no

I nt ensi tg/ stereo npde encoding will take place in the eight highest
s

subband¥P siggak isavailable prd theatdeast pge E‘éfnmf‘d’é'rnqeﬁehth in block 216, the {
I t t
program al so conti ntg,g:n eoamnge%gel nab ait Zgjgimhppkcra%edigdtl}p il’lé uati on,

however, it has bee , to carry out an |nten5|ty
st er eo weightingrfactor egrrespoading da dhe langestof)the Yitngedssh,; 55 kavgercdthan @ weighting _
In k 222 it is.dete atiphase situation exists in one
Eo a‘if‘r”f%‘“{’?‘#‘{‘%t‘%i’t‘a@@}’%ﬁhﬂ%& ®ner subbands. for whioh it hol ds
that 13.< j < 24. | fEfQHin tdy@eﬁrmémmanﬁmﬁﬁztambdcwﬁeazﬁtm thhi ch the

val ues [err for the ei ght next | ower
weighting factor corresponding to the largest of the bitneeds b,,; is equal to one and the other

at least one weighting factor is zero.
4. The encoding system of claim 1, 2 or 3, characterized in that it compriseS
20 - computation means for computing a value By, where B, corresponds to the number of bits
required when separately encoding the time equivalent signal blocks of the at least first and
second sub signals in all M frequency bands,
- comparing means for comparing the value B, with the value B, the comparing means being
adapted to generate a first control signal at an output when B, exceeds B, -
25 - combining control signal generator means for generating a first combining control signal in
response to at least the occurrence of the first control signal, |
the signal combination means being adapted to combine in a number of x, frequency bands,
time equivalent signal blocks of corresponding sub signals of the at least first and second _
signal component in said x; frequency bands so as to obtain a time equivalent signal block of
30 a composite sub signal in each said x, frequency bands, in response to said first combining
control signal, |
the bit allocation means being adapted to derive variables n;, for the time equivalent signal
blocks of the composite sub signals in said x, frequency bands, in response to the first

combining control signal, where j denotes one of the x, frequency bands,
T
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subbands g@i ylated. Next, the required number of bits ﬁi’ﬂ
encodi ng the subbands m vmth1<m< 16 nd 25 <32, inaf stereo node
and the subbands j, with 25 17<j <24, |ﬁ an intensity stereo m)de |s

[CfallrﬁJI ?gﬁ-ﬁi A ‘%gknﬁzf%g ﬁmgla@ggégé%]q ﬁmgﬂ‘?f‘gﬁ”e“'ﬂ\ﬁgﬁgﬁéﬁeen o and B2 is

cal cul at edmpbsatem:b naB0ini daid %, ﬂeqmaymﬁuwwanpebﬁtsm fespdnse gethet fish a first
t hreshol d vaI ue [err I f s@ I's decided that a. ntensity stereo node

codi ng wePmbinng egnty diggak ai‘ﬁ Wll?ée ¥ 10y HYtege s JAIBeT, ehothen Z&%bands, bl ock 234.
Moreover s in block 2321‘He@1cg§ihg‘§6§gxﬁ'a§ diiRled G Lt 4, %a%é’?ﬁ@& nY?HaFeinf or BT

fromwhi ch the difference v been subtract’ed, and
det er 5i neespomseltbabé o2dBrenhe bfi the f¥Et contsolwignal, the anmputaeqm aieaxx-'oals furtherso

Lorr] or eaed R rotins §rvaple S, (Biete B Gobboiind fo FpyrlriBH A bAfral i

< | < 24endddind Edrrespbndife tilieOd uWﬂéh@&g@ﬁDbldelﬁk of coffpdifié 3@ Signals in said x,
PCT/IBQS/ 00296 21 the bl ock 214 a full stereo encqding EVFJ?‘ be c rried out

in the eiftgquencydrands and saparately en mf he gosessponding, pmeLqpivalent sigpal P‘éﬁ&m{t ed

for 25 <. m < .32 e

stereo milfed telﬁ%%&rﬁg"\aﬁe?&@gg@a@r ?%?'Ha‘?mm E} ?%ést gﬁgﬁ‘?ﬂn ,

that 100 toMptifE neddbeihg Gurties aﬂ@teldaso tempdre fthe valte B, Jmﬂsmeawaiuesal thcl at ed
As a result, an |ntenS|ty stereo node enc d|n C o] in eith

the ei ghtcoﬁﬁ?@“&ﬂ@ﬁ%sr being pdapted E?rg‘?“ﬁﬁt‘%ési‘ﬁ’ g‘?t B’g H?Fst‘??é ot
that it iBs decided in block 222 that an anti phase situation is present, the
program continues via the path 238 to a branch (not shown), such as the
branch i B¢l udi ng t he Whecémsoding syslem% clmmedhe claimeS, m;mctemed it thapthe ar ger

than T2 bl ock 230, 1 th o the
sai d braﬁeﬂgml‘?g B é%‘@ggaﬁfﬁ?(ﬁ ?@P@g%@w‘}g@&% W ffﬁ's ake

pl aces n cb&ﬁnﬁﬂ@@éﬂtﬂﬂ%ﬁgnhpﬂﬁesﬁd!ﬁbwdﬁleaﬁlthé bedurrente BT tiepfisaand seohéd coatrgler
than B in block 236, the program al so continues via the path 238 to the

sai d br asignal.
7. The encoding system as claimed in claim 4, characterized in that the

computation means further being adapted to determine the difference D, between B, and By,
the comparing means being adapted to compare the difference D, with a first threshold value
20 T;, the comparing means being adapted to generate a third control signal when the difference
D, exceeds the first threshold value, the combining control signal generator means being
further adapted to generate said first combining control signal in response to at least the

occurrence of the first and third control signal.
8. The encoding system as claimed in claim 4, characterized in that the
25 encoding system further comprises antiphase determining means for determining an antiphase
situation between the corresponding time equivalent signal blocks in at least one of said x;
frequency bands and for determining a fourth control signal in the absence of an antiphase
situation in at least one of the x, subbands, the combining control signal generator means
being further adapted to generate said first combining control signal in response to at least
30 the occurrence of the first and fourth control signal.
9. The encoding system as claimed in claim 6 and 7, characterized in that
the combining control signal generator means being further adapted to generate said first
combining control signal in response to at least the occurrence of the first, second and third

L

control signal. .



" starts

In this situation, however, it has been decided, in block 234, te carry out
an i nt e 25/30%8ecr eo node encoding in at |east the ei ght pewiBos009é

subbands. 15 _ In the sgg d branch, for a nunber of next .
| ower subbands it is decided whether an intensity stereo node encodi ng

shoul dig.ake pl ace. The eR¢clims §ystitn a$ claithéd/incélainy 8aRA18, lcRarhbteritatOinhanches
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Co 3 bl ock 250 o€ PR RETL A SRUPALI QSR 7 '35 & Shermgetiand et
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intensity stereo nopde encoding is carried out in the subbands 5 to 8. If
so, t heombiningcepiralsighal de sesponse to|agdeaspthe acqurrence of (the firsti third andafourth
intens&&‘ymfglgﬁﬁo nmode encoding in at |east the subbands 5 to 8. 1In the
enbodi ment's di scussed hereinbefore it has been assuned that in all cases it
was adrmjtter of codu‘hgeacom;ngeQQtuhd?glhhmdmi@ﬂﬁi §@a|§ta'm,ea1_ amcta(‘jﬂze@b ﬁnalndf
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15 14.° The encoding system as claimed in claim 5, characterized in that in

response to a second combining control signal the signal combination means is further

adapted to combine, in a number of x, frequency bands, time equivalent signal blocks of
corresponding sub signals of the at least first and second signal component in said x,
frequency bands so as to obtain a time equivalent signal block ofa coxhposite sub signal in

20 each said x, frequency bands, the bit allocation means being adapted to derive variables I
for the time equivalent signal blocks of the composite sub signals in said x, fiequency bands,
in response to the second combining control signal, where j denotes one of the X, frequency
bands, '
the quantizing means being adapted to quantize the time equivalent signal blocks of the

25 composite sub signals in said x, frequency bands by n;. bits, in response to the second
combining control signal,
that the combining control signal generator means being further adapted to generate said
second combining control signal in response to at least the detection of the absence of the
second control signal, wﬁerg X, is an integer larger than zero.

30 15, The encoding system as claimed in claim 7, characterized in that in
response to a second combining control signal the signal combination means is further

~ adapted to combine, in a number of x, frequency bands, time equivalent signal blocks of

corresponding sub signals of the at least first and second sigxial_ coiriponent in said x,
frequéncy bands so as to obtain'a time equivalent signal block of a composite sub signal in
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di gi tal siogtbiring comteolesigreal,i thathblcombiring comtrdl signat) generstob aredns beingl further
generating in response to the digital si gnaLI components M sub signals for
each di gia%apteé itQBeneTais FpidnieRend eombiningcoditrgh signdrin fespogseato @dm%mﬁetmoﬂg
associ at | t f b rxie BR G gqu%Q& | J-l1J MEans
for det e%ﬂ#%lé&eﬁf?oﬁéhg&?ﬁ ?S&Wﬁ%’u%g@e’(ﬁtm% tétrl]%g bl 6c ?{dg}&t& e sub

si gnal®, léhe signal bl Dhkencoding sysietmaasclaimey incolgie8, diaracterideddnghatlip a bit

e henibrtie % ot JSBbin e it esuaD ohBiplog s sSiber,
whi ch t hadgpted i®kembing, ihahumberat x Pfreqiens) ®ahds, itne &gﬁﬁ?&ﬁt al BidekLodm
may vary for different signal blocks and different sub signals,
corresponding sub signals of the at least first and second signal component in said x,
frequency bands so as to obtain a time equivalent signal block of a composite sub signal in
15 each said x, frequency bands, the bit allocation means being adapted to derive variables n,,
for the time equivalent signal blocks of the composite sub signals in said x, frequency bands,
in response to the second combining control signal, where j denotes one of the x, frequency
bands, _
the quantizing means being adapted to quantize the time equivalent signal blocks of the
20 composite sub signals in said x, frequency bands by n; bits, in response to the second
combining control signal, that the combining control signal generator means being further
adapted to generate said second'combining control signal in response to at least the detection
of the absence of the fourth control signal, where x, is an integer larger than zero.
17. The encoding system as claimed in claim 14, 15 or 16, characterized in
25 that the computation means are further adapted to compute a value B,, where B, corresponds
to the number of bits required when encoding corresponding time equivalent signal blocks of
composite sub signals in said number of x, frequency bands and separately encoding the
corresponding time equivalent signal blocks of the at least first and second sub signals in the
remaining M - x, frequency bands.
30 18. The encoding system as claimed in claim 17, characterized in that the
comparing means being further adapted to compare the value B, with the value B, the
comparing means being adapted to generate a fifth control signal when B, does not exceed B.
19. | The encoding system as claimed in ciaim 18, characterized in that the
combining control signal generating means is further adapted to generate the second
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equi val.ent signal blocks of the sub signals in those frequency bands in
whi ch mﬁ posite sub signal is available and for quantizing the
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the bi _ o oy . ¢
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T ROTU I AU MR R W LRI e P
PCT/ | Bt Wﬂﬁip%&sec&ﬂéxﬂﬁﬁiﬁé'rﬁ%s'afb hurber hdprdd fo d%iﬁﬁk%@nﬂbﬁﬂe”ea_“s IS
adapted to determ ne a common bit need [errs{ for a tine equival ent signal

bl ock situationhepwesint the catrespogdiag tire equivalent signal;bleaks/invatricastrone ofrsaiieybit
needs Qo of th i equivalent signal blocks of.the rrespondi sub
CF ona) SPogpioxpisid pE i UMarRIRAR 4 el ol StanRl in 48 <bRkS SR30 ShBAS¢, ore
whi ch siteation!iR ab leagtionecofothe x5 isgblinds)| the icombiningecormrad ignhlegenetator @egis has
been derjved, such that common bit need [err] Is equal to the sumof the
bi t19ne Oeidgfurtheradapted, to ggnerpte said,secand, combinigsangmel signalrif alsp the presence of
al | ocayiengvERAtont?6l AgnAHaPbEch dQeded.! ve the variables [err] for the tine

22. The encoding system as claimed in claim 20, characterized in that the

second threshold value T, which is larger than the first threshold value T,.

23. The encoding system as claimed in claim 14, characterized in that the x,

20 subbands are the next lower x, subbands. '
24. An encoding method for encodingh digital signal having at least a first

and a second digital signal component, the 'signal components having a specific sampling

)

frequency and bandwidth, in which the bandwidth of the digital' signal components are
splitted into M successive frequency bands, and M sub signals are generated for each digital

25 signal component in response to the digital signal components, each sub signal of a signal
component being associated with one of the frequency bands, bit needs for time equivalent
signal blocks of the sub signals are determined, the signal blocks each containing q samples
of a sub signal, a bit need bmi for a signal block of a sub signal SB,; of a signal component i
in frequency band m corresponding to the number of bits by which the q samples in that

30 signal block should be represented, where b,; may vary for different signal blocks and
different sub signals, time equivalent signal blocks of c'orr&sponding sub signals of the at
least first and second signal component in a number of at least one frequency band may be
combined so as to obtain a time equivalent signal block of a composite sub signal in each
said at least one frequency barids, time equivalent signal blocks of the sub signals in those

A AR T




e.qui val ent 'gga‘i | ocks of the sub si gnals in those frequeng ands in
whi ch no co‘r?gom 2(gg)sub signal is avail abl %9and the at |east © HP922%) e
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E:orrp fSi t e comesprindingl time eqzi&glenbﬁgnairlﬂodkb@f ahEe; ﬁogglﬁdsite rss&l; ?‘(egﬁﬁll;iéh %fda?tgee?ﬂ io;xe

err]. . A 20 )
claimi1, dFEapeRaychanddp which gtdmpgsite,sibsignal ds F‘é?é‘lagg' HP@gl’f?Sﬂad?aﬁﬁ samplef
l'ar gest ofthd 5igndli B1661€6Fa k6t SignalSSB artedig §bmbizéd 6y gﬁ{ 816, Ivittrd T dértitésd

corresponding to the other at |east one Ditneed.” Encodi ng
syst emJas fraquenaycband in|vehieh no comppsits subi signal iinavailable; hnd vashgiampie)of thet or

correspond] : e . t t | S rl..l I n he
other ot 1engpk WiCpRl AR, ting Qb BYHo, B Wndid of Qebeed § ARG R o
syst em of wiieti a\cdmpdsi sub, sigriad ivavaglables the varlabRs n_| an® D[ afeederdied from bit
conput ati on peans, for caonputing a val ue Bo, wher e Bo corresponds, -to the

nunber of MEedssobtaiged Ard) frpALA vallis B, where B pemsespands; t9ca pumbercef bits-inantavailahle |
bl ocks of a L irs Lghal § 1 nyal Ve
bands, - é’g alf%xrl]%%n%{z’frléhf%tﬁnggﬁﬁarl t he %/e;?’gﬁ]e‘mBo ’n?q‘f’ltbﬁélvla%/%l ue &%??%e
conpar ithg ngeand nhe areggredtep than arcequehtr zere, M isia eanstaoh greater shaynzero,aB isan

out put when Bo ex(?eeds 25 - C@g‘ﬁ%@ n%#ontrol si gnal generator neans
for gener &t'FFY- 87¢ M1 2% SRR O8ht =P Sc¥'gnal in response to at |east the
occur r encgharactefied inf fhht & @Oinhfdh it A6 b [ {00 aStife GuivREHY figial BRockRFS bei ng
adapted to conbine in a nunber of [err] frequency bands, Tinme equival ent

si gnal bl cemposite subrsignabSBgi. iy adoegueneynband myris datermined Srom the big needsd, g of dhed

signal comy . | ds...s | tl:

equi val ent sl %ﬂ%‘fﬂ%\t(%g?%oﬁ% %.i @‘gtr]r'%g'% é‘gg{%b&g i ‘3% S %’ﬁmggg?&gtaﬁf %lg?arl ]

f r equelicy components in thas frequency dandifronf whivh the time équivaten isignal Blogikaf thet he
bit allocation nmeans being adapted to derive variables [err] for the tine

equi val enCOBmPRsitel sup) signal has besndesiyed by taking thecogagnsbit need g pqual fo the sum

denat o ot M nedis PRI b porrésDondiff Welltibe F80Hb, tna ShitHie vaitilies |

ny,; for the time equivalent signal blocks of the sub signals in those frequency bands in which
no composite sub signal is available and the at least one variable n_ for the time equivalent
20 signal block of the sub signal in those at least one frequency band for which a composite sub
signal is available, are derived from the bit needs b,,; available for those frequency bands for
which no composite sub signal is available and the at least one common bit need b,.
25. Encoding method as claimed in claim 24, characterized in that the
weighting factor corresponding to the largest of the bitneeds b, is taken larger than the
25 weighting factor corresponding to the other at least one bitneed.
26. Encoding method as claimed in claim 25, characterized in that the
weighting factor corresponding to the largest of the bitneeds b is taken equal to one and the
other at least one weighting factor is taken equal to zero.
27. The encoding method of claim 24, 25 or 26, characterized in that a value
30 B, is computed, where B, corresponds to the number of bits required when separately
encoding the time equivalent signal blocks of the at least first and second sub signals in al M
frequency bands, the value By, is compared with the value B and a first control signal is
generated when B, exceeds B; a first combining control signal is generated in response to at
least the occurrence of the first control signal, that, in response to the occurrence of the first
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25 the A0skd)d nmeans being adapted to quantize the ti | ent
bk FErABot R

si gnal S of the conposite sub si |s in said [err] bands by
[err] bits, in response to the first conbining control signal, and where

[err] éﬁn@ﬁng%ﬁggfﬂ ahger than zero. 5. The encodi ng system
rmed IR C

as cla I aim424, characterized in that, in 5 response to the -
occur reincenunbemef £, frequeocybansls, timgrequjvalene signaiphlocitsi afrconespomdingesubur t her

adapted to c u alue . [err],.where [err]..corresponds to the nunber of
bits rY ﬁgg%ﬁughﬁﬁéﬁﬂ‘b%ﬁé%&ﬁ&? et in i Ky SPOHRRC PBRA 218) ocls of
CONMPos¢ontbifieddsaPidodttaint Gk @qlivaleht §ipfdl WIRKof R b1 s66 Bipnal il eackncodi ng
t he_correspondi ng time equi val ent signal blocks of the at |east first and

secdncsaid, k) SPgHRACY baRdS he remmining M- [err] frequency bands, the 10
i no i 00 n - f ]l with th
om0 B, St U e 3 1,

val ue B, the céhparing me el n apted to gent ; con r ol
si gnal frequency bands ade generated ewhere déno®s one of the x; frequenty bamdspdi ng system as

clainmed.,in, claim char eriz in that the .conbining cantrol signal
gener at B¢ "rPé%F&“‘B’j?’H ‘3"5’?&?@*‘5 858&995’@6“%%\“&?&% £ ?H“%ﬂlag%i ni ng -
CONt I Ofre Yulthtided Uy ,;.egﬁp,;ﬁ,g wieré, i€ &F intd, Erl{al Yefo. Oof the first and

second control sign& e encoding systemas clainmed in

cl 8 m28. charact eri 7B éncodingtmethed avelpimest inaalaime 2hscharactarized lie thag, iadapt ed
to determne. t | f n ] [err] and [err], the conparing
means %‘g‘ﬁ%@%%%&u{%&c&%ﬁerr{tﬁggg'{)l}'\ﬁgﬁaéhce [err] with a first threshold
val ue 28 valeB,lis compurd)Whéie B, ofidl 100hé Aamberiof BitPfqaired whent hi rd
control signal when the difference, errlﬁgexceeds ‘the first threshold val ue,

the coSPHING FORGFRONINgSHMEA sAUiyRIsRY ugnal bincks of sempesite subsignalsdapaidcrt o
ccur oAb badds S SoRRaely GhebBil B obispiiBnain s Biferk gt bioEt of 1
entHdi thg at jeastcfirstiand: sewond: dub signalaiimrthe, reaiaining M - ixz dfcequendyhiends,ne 25
ot or i A AR Befs qopiaet SHiR i FAHE BeAos SephE cOBFRICUEH I FgeRALwhen
equi vamleaées&iar@abeeblmcks in at | east one of said [err] '
29. The encoding method as claimed in claim 28, characterized in that said
first combining control signal fs generated in response to at least the occurrerice of the first
20 and second control signal. | | | |
30. The encoding method as claimed in claim 27, characterized in that the
difference D, between B, and B, is determined, the difference D, is compared with a first
threshold value T, and a third control signal is generated when the difference D, exceeds the
first threshold.value, and that said first combining control signal is generated in response to

25 at least the occurrence of the first and third control signal.
31. . The encoding method as claimed in claim 27,'characteﬁzed in that an
antiphase situation is determined between the corresponding time equivalent signal blocks in
at least one of said x, frequency bands and a fourth control signal is generated in the absence
of an antiphase situation in at least one of the x, subbands, and that said first combining

30 control signal is generated in response to at least the occurrence of the first and fourth
control signal, | | ' |
1. The encoding method as claimed in claim 29 and 30, characterized in that
said first combining control signal is generated in response to at least the occurrence of the

first, second and third control signal.
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f'requency wawsomed for deternini ng a fourth control signal p¢ctmoksubsence
of an antiphase situation in at |east ongjof the [err] subbands, the
gonbi ni ng control signal generator means being further adapted to generate

said firs3, conbining quelentbdifig giddhod 43 aﬁwnﬁ%ﬁﬁ ﬁaddeslﬁtch%&cz&a& m that
occurrence f the first and fourth control signal. 9.

encodi ngs&9 %r?P&@“BP&Fﬁ%‘EPlH%'@F i genGTatedin response 4@ akleastdhe pecurrence Pﬁ@e
conbi ni Nirst, %FB means being further adapted to generate
said first co rnr ng cont srgnaf in response to at | east t-he occurrence
of the f34.st, second The entoding oethodads claigred|in claim\30 &fd 31 2h@racterized in that
PCT/ |

95/ 0 Th di | d lai m 6
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bei ng fUﬁishethxra%Btf@drtﬁQomedig’ﬁaﬁ said first conbining cont roI Si gnal in
response to at | east the occurrence of the first, second and fourth control

si gnal . 35. The encodieg methedi asglaimed dmclaim29:ande30 and al,a¢ham8

furt her efg&é%é’sgaﬂ“ﬁsﬂééﬁ@ og 808 il I dchiimt RS B BePlenliels F30E0 e
to at | efisst, debénd)ahird afd dourt cédimol fsignal., third and fourth control signal.
The encoding_ system.as clained in cl ar m6 and 7 and 8,

char 48t e34-zed in 10 t B epeding F@fh@mlﬂﬂﬁ@ ip GlaimA8 §PW"6@18¥@@5¥“ means
bei ng fu&&m RE&Shdt i rst conbining control signal in
response t'o t ggoccurre%ggﬁgﬁé?hg‘r |r afl second, third and fourth control

si gnal . - in a number of x, frequency bands, time equlvalent sxgnal blocks of correspondmg subd 13.
The encodil%gshSé em.as Iar d in.clai 4, characte d in t& the [err]
f r equencyBEh ek theat lﬁ% n? “'b% TeaPENey \pands. atency
bands. I&mbided so as to obtam a iR Qﬁ%ﬁhﬂﬁgﬁ%%@éﬁ éfa %ﬁb@ﬁé sub stgrdl i each

characterized in that in response to a Second conbi ni hg control signal the

si gn&d ceitbxpirequencydands.i s furt her

- variables n;, for the time equivalent signal blocks of the composite sub signals in said x,

frequency bands are derived, where j denotes one of the x, frequency bands,
- the time equivalent signal blocks of the composite sub signals in said x, frequency bands
are quantized by ny; bits,

20 and that said second combining control signal is generated in response to at least the
detection of the absence of the second control signal, where x, is an integer larger than zero.
37. The encoding method as claimed in claim 30, characterized in that in
response to a second combining control signal,
- in a number of x, frequency bands, time equivalent signal blocks of corresponding sub

25 signals of the at least first and second signal component in said x, frequency bands are
combined so as to obtain a time equivalent signal block of a composite sub signal in each
said x, frequency bands,
- variables n; for the time equivalent signal blocks of the composite sub signals in said x,

. frequency bands are derived, where j denotes one of the x, frequency bands,

30 - the time equivalent signal blocks of the composite sub signals in said x, frequency bands
are quantized by e bits,
and that said second combining control signal is generated in response to at least the
detection of the absence of the third control signal, where x, is an integer larger than zero.
38. The encoding method as claimed in claim 31, characterized in that in
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adapted to conbine, in a hunber of x2 frequency bands, tine equival ent

si gnal bwo®E30286 correspondi ng sub signals of the at | eavicTfiBsswozesnd second
signal conponent in said x2 frequency #mnds so as to obtain a tine
equi val ent signal block of a conmposite sub signal in 20 each said x2
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[err] for the tine equival ent si .naF
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si gnal .8 oM EPM& G d%pe; [z Ng means
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cont r ol varfidbMéd n,l, For' he RipSEquivaléit sighab blobkofifhe iripasitedfubt ﬁ@a&é)ﬁﬁ%fo&xzif the

second control %&i gnal , where x2.is an integer 'l arger than zero. 5.
The enfreauengy bandscare slerived,i where jj denotes aneyof thea,fsequencybands, t hat in
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bands by [err] bits, in response to the second _ .

15 number of x, frequency bands and separately encoding the corresponding time equivalent
signal blocks of the at least first and second sub signals in the remaining M - x, frequency
bands. | - '

40. The encoding method as claimed in claim 39, characterized in that the
value B, is compared with the value B, and that a fifth control signal is generated when B,

20 does not exceed B. | - -

41. The encoding method as claimed in claim 40, characterized in that the
second combining control signal is generated only if alsb the présenee of the fifth control
signal has been detected.

42. The encoding method as claimed in claim 39, chafacterized in that the

25 difference D, between By and B, is determined, the difference D, is compared with a second
threshold value T,, a sixth control signal is generated when the difference D, exceeds the
second threshold value, and that said second combining control signal is generated only if
also the presence of the sixth control signal has been detected.

43, The encdding me_thod as claimed in claim 36, 37 or 38, characterized in

30 that an antiphase situation is determined between the correspondmg time equivalent signal
blocks in at least one of said x, frequency bands and that a seventh control signal is
generated in the absence of an antiphase situation in at least one of the X, subbands, and that
said- second combining éontrol signal is gexierated if also the presence of the seyenth control

signal has been detected. i |
-
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28 conbining control signal only if also the presence of the fifth control

signal has been detected. 20. The encoding systemas clainmed in
claim 17, characterized in that the cqarqaation nmeans further being adapted
to determine the difference D2 between {err] and [err], 5 the conparing
nmeans bei ng adapted to conpare the difference D2 with a second threshold
value [err], the conparing nmeans being adapted to generate a sixth control
signal when the. difference D2 exceeds the second threshold val ue, the

conbi ning control signal generator nmeans being further adapted to generate
sai d second conbining control signal only if also the presence of the sixth
control signal has been detected. 10 21. The encodi ng system
as claimed in claim 14, 15 or 16, characterized in that the antiphase
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