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PCT/ 1 B97/ 00325 Encoding of a plurality of information signals.

Various prior art transm ssion systens have been described in which a nulti
channel information signal, such as a nmulti channel :audio signal, is
transmitted vi a wo9mssesst r ansmi ssi on nedi um, Ceneral |y, use is npefmetoeszs
matrixing in order to obtain first and secohd conposite audi o signals

t hat can_be retrieved on.r t] eproduced as a stereo 5 audio
signal . Ref '&nv"giogarPE‘ﬁ’@ﬂ'fyn&ct‘ﬁfbg{"rg@%"gge}%}aisfo EP 678,226 Al. which is

S

docunent (8) in the list of related docunents. The
present invention, however, is not restricted to a transm ssion of nulti
channel information signals in matrixed from 10 Upon

encodi ng, the various information signals of the nulti channel information
sigral are data conpressed and conmbined into one serial datastream and
subsequently transmtted via the transm ssion nmedium Upon reception

of the. transnitted daygiousppio¥ aftitRiSmission sfifEn® KAVETBEES 8Qeribed AMVAREH 2 hulti
signals are retrieved and data expanded so as to obtain replicas 15 of the

ori gi nal i nfehenes!iiefarmation signal, such as a multi channel audigrsignab dp sansreiled vipgy  bi t

duci : - i - Li

o o B, BRSNSl 8 it o
docunent s ( 7eomposite i sigealp St cancbe retrieve apon weepsionrastiaepnodencd aFarsidney ,
ref erences s, RdgeL. kiflrdndld floehRIIged 96 186226 KE. IREHTERIEmER) 87 i

(10) int
the list of related documents.
The present invention, however, is not restricted to a transmission of multi

channel information signals in matrixed from,

10

Upon encoding, the various information signals of the multi channel information
signal are data compressed and combined into one serial datastream and subsequently
transmitted via the transmission medium. Upon reception of the transmitted data, the various
data compressed information signals are retrieved and data expanded so as to obtain replicas

15 of the original information sitgnals.

Compression means for bit rate reducing a signal has been described in
published European patent applications 457,390A1 (PHN 13.328) and 457.391Al
(PHN 13.329), the documents (7a) and (7b) respectively in the list of references. Further,
reference is made to two ISO/IEC standard documents, the documents (9) and (10) in the list

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

The documents cited above generally relate to data compression based on
subband coding. The invention is however not restricted to data compression based on
subband coding. Other data compression techniques, such as transform coding, are equaily
well applicable. |

25

The invention aims at providing further improvements to an encoder apparatus
for encoding a plurality of information signals.

In accordance with the invention, the apparatus for encoding a plurality of



20 . of related docunents, referred to as MPEG 1 and MPEG 2 standard
docunent s. The docunents cited above generally relate to
data conpressi on based on subband codi ng. The invention is however not
restricted to data conpressi on based on subband codi ng. O her data
conpr essi on teqhowm;;; such as transform codi ng, are equally PCTIIB%S%%
applicable. 25 The invéntion ainms at provi di ng er
i nprovenents to an en(;oder appar at us for encoding a plurality of

i nf or mat i ondigitalinformation signals, having at least) ; accordance with the invention,

t he appar at Ugirdt Ghpu® Mieafld 1ol réceRling & lirdt igial mformanon signal, WO 97/ 38493
2 - digital information signals, having at |east - first input

nmeans for re8eaopd ipul meppssor mcgmnﬂ a perppd ﬁﬁﬂ‘?bﬁf(%ﬂ'gﬁ'f%ﬂ signal,  _ second i nput
means for reggl\ 91 @onﬁﬁﬁd?ﬁ%ﬂ n%ﬂn%?&lcohﬁ rﬁﬁmtl%ﬁl% fﬂ?@ind second dtgiftdlr st
for e rst an cond

si gnal conbi nati oh Ining at 1east t
digital % mfo:mamn|stgnalsargrmtngaaﬂapméﬁmgemaé'mttcon@maeomslend first

Tbi nat i ) . ¢
conpr easi ng” I i seqond, daia colpRdss B R R Uabh o BE3TRE i HEF iF BOGd Gfpigl?' *
obtain fir sinfemhtmacsrgndl shedsato robdmcﬁdn dndjsécand dah osdweed digitali igfozination signals;
first, d o ked, t d, det t

first, secondrit secbi i {FE (et IEARlo el Hung BerB BT RFiPing firtinaesprd o)
second di gi hnd thirdf masked tiresheidg edpectivély frowl thd first,i seGondCdipitdl idformaioni sghals

respectiyvel .st. sel ecti on neans for deriving one masked
threshol% mﬁ%@ﬂb“fﬂgnﬂﬁ“@t% nY$Yor g masked threshold so as to

obtain a fit FrstSeleSidnefedB Toederiviipgeaitonskked BitedhbldSfrof At feaSif® e 2h& third
means bei ng adapted to carréhout a data conpression step on_the first

di gital i nfBagkad;threshold so a5 iheirain a first prlected m&sks%meshp&dsfhes@nseeatwomm

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

signal in response to said first selected masked threshold,
15 - formatting means for combining the first and second data reduced digital information
signals into a transmission signal suitable for transmission via a transmission medium.

The invention is based on the following recognition. The invention resides in
the objective to provide a multi channel encoding apparatus which enables an undistorted
decoding in a corresponding decoding apparatus. The encoder apparatus encodes the multi

20 channel signals and the encoded muiti channe! signals will be received in the decoder
apparatus. This decoder apparatus may generally be capable of carrying out a matrixing
procedure so as to obtain at least one combination signal. In a 2-channel decoding apparatus,
matrixing results in the generation of two combination signals that can be reproduced as a
stereo signal via two loudspeakers positioned in a stereo setup. Experiments revealed that

25 during decoding sometimes an noise component became audible. Investigations resulted in
the recognition that those noise components became apparent because of the matrixing
process. More specifically, the noise components originated from quantisation noise that was
masked before the métrixing step could not be masked thereafter. By selecting another
masked threshold, this problem could be solved. More specifically, during encoding an

30 information signal, a choice is made for the masked threshold with which the information
signal in question must be data reduced. The choice is made between at Ieast two masked
thresholds, one of which is the masked threshold derived from the information signal itself
and one of which is the masked threshold derived from another signal, such as that

combination signal that includes the information signal in question.



15 - formatting nmeans for conmbining the first and second data reduced
diFgital information signals into a transm ssion signal suitable for
transm ssion via a transm ssion nmedi um The invention is
based on the follow ng recognition. The invention resides in t he

obj ective to provogzssssnul ti channel encodipg appar at us whi ch erciNpeH003Ls
undi storted decoding in a correspondi irg decodi ng apparatus. The

encoder appar at us -engQdes t.he nul t.] ch i. S . nco .
Tl ehanpal Cs1 e dhempoigEs Reoliedthovf SR Th yahGA s ASioh 15 ERE SBEas in
decodgr appaumisumiﬁ@g s@percaiio Yigival. mlthlh:g@tigo@lrobyﬂmgemluu Ianmmbgight hand I
procedure so.as.to obtaip.at. ] east one conbjnatjon signa n - channe

R ecogi g anpsetal Gamponent (R the, Satso AUALRDS] F1e hB SoRtrarsard ot wPseaugs

conbi nati on giifidded. Updh réRpLatt thefad domipdssad Ieft and rigltthand GighalQidfipoidnds dré0

| outispeakers positioned in a_stereo setup. Experjnents reveal ed that 25
during de8odsate exnandad; andcombined;seas 4o ablainan Mope sighal- QuUaRtERON PRjRewRY heromsns

resulted in aydiple e MidiR%iknal WithbltabplyliRSRe Hehfife HOIRBARMESWING BRTRvention.
appar ent bec%uuéeeof tehe mat r‘fa!(i ng E,pslg‘(rgocess. More specifically, tet?eIon

noi se conponents ori dgirrfad-ebannelgncading appasatise s 1a6ihgad sigaal opmponent (Lyra ightl

before the | Xd t V. A
anothor ol SEaAech ARl Spd R colfe HBRE SO EC) S the Penffflebliid Rgnal
speci fi cal | yarediata qompeessestiandgsubiseqaentlyi transmitgd i Ypors regaption, shecdatd campressed teft
for the sk . : | | | r ' | | . | on
mist bo B s e AR $hatchfpdfa ar e beb® Bl Clinponcn &t 46 exbdhaf Bl

t hr eshol ds, Iefichané sighildompenérh andrthekepdtre kigea roingosknt iaxeeshbiequentiynembined so as

i nformation signal itself, Teft sigd d one of V\Qihch.i th§ .na%ked thresﬂgld
derived froniCfR5IA&COTPYHIG et CRIRPRS an ‘“&ﬁﬁ’ﬁh $igBd corpregt anrhthe

i ncl udes t hecdnfreGigal comfponkstiant combiiieé 36 a9t obtain a composite right hand\Gighal/ 38493
3 N RCT/ 1 B97/ 00325. . o Thepgrobl ens
i dentified afyiREnER: Quantisation nQjsf™may BrromeAufible o Roth campasiie figgal Gomponents
transm t tlisngwahéit pSIging Uk ehessu@d il accdrdindeakith thanpveatigmal conponent (L) and
the right hand st gnal conponent, (R) of the ﬁtereo audi o signal are data

conpressed and subseqt hcfannel WH% APRaraips. ajst hapd sigpalicompopent (gl @ ight
conpressed | gidg Sl EdrtineaRy, & el sifrﬂ&@&ﬁ'ﬁd%ﬁt @) %nd 3 _suflRlifd SRR RERHorRf

conbined so as to obtain a nono signal- anti sation noi se may becone
(S) of the 4-channel audio signal are data compressed and subsequently transmitted. Upon
reception, the data compressed left and right hand signal components, the centre signal
20 component and the surround signal component are data expanded. The left hand signal
component, the centre signal component and the surround signal component are subsequently
combined so as to obtain a composite left signal component and the right hand signal
component, the centre signal component and the surround signal component are combined so
as to obtain a composite right hand signal component. Quantisation noise may become
25 audibie in both composite signal components without applying the measure in accordance
with the invention.
In a S-channel encoding apparatus, a left hand signal component (L), a right
hand signal component (R), a centre signal component (C), a surround left signal component
(S)) and a surround right signal component (S,) of the S-channel audio signal are data
30 compressed and subsequently transmitted. Upon reception, the data compressed left and right
hand signal components, the centre signal component and the surround left and right signal
components are data expanded. The left hand signal component, the centre signal component
and the surround left signal component are subsequently combined so as to obtain 2
composite left signal component and the right hand signal component, the centre signal



audi bl e in the nono signal w thout applying the neasure in accordance with

the invention. In a 3-channel encodi ng apparatus, a left
hand si gnal conponent (L), a right hand si gnal conponent (R) and a
centre signal conponent (C) of the 3-channel audi o signal are data

conpressed and wossegwgent |y transmtted. Upon reception, the d -
conpressed |eft 10 and right hand signal ®Tonponents and the cée %ﬁal

conponent are data expanded. The | eft hand signal conmponent and the
centre Si gn‘é’F“PGB?ﬂSGHQr'\'Ee syreouad sight,5igral LOMBRAEB! #8 FOoabingd so as fo PPk ai n a

conposite | QfpoSitedfight !ﬁﬁﬁl&%ﬂﬁrﬁonﬁi&ﬁerh hQudntiSdtion NG rdyIBbme ANRBRSAbodd t he

centre signal corrponent an nmbi'ned so as to obtain"a conposite right hand
si gnal coppapitniignal comapnentawithoyt Apniyieg theymensuisrie ageatiiasice with thoirnvention.
conposite signal conponents 15 w thout applying the nmeasure in accordance
wi th" the invention. In a 4-channel encodi ng apparatus, a
| eft han8l signal conponent (L), a right hand signal conponent (R), a

i | d f . th
e Channel “audi o o) oriitos e ofPEaspedi bER I Rhet 1) 6L ARBRTY rom s iioalee "
Upon r mmat withn refefencedt the embpdiaeae desceibed anthe Toiwing figdresdegdiivhion, in

conponents, h]g centre signal 20 conponent and the surround signal
conponent Vot o expanded. The | eft hand signal conponent, the

centre signal conporfgitire Anfows Bart Bf b Firsl EmboBindént 6PIKE RhEHer ﬁﬁlﬁm'iﬁkbl%?%&ﬂmgy

conmbined_so as to obtain a conmposite |eft signal conponent and the right
hand si ¢fala first and.g serond dhgital Hl@"é'&ﬁ‘??é’gg‘\‘gnal conponent and the surround

si ghal conponent ar &gReDishWs fbther partast tﬁ@eﬁm&&' dgpﬁ'aﬁ@m?‘?élnteel Tdndfyt hand
si gnal conponent. Quantisation nois econe audi bl € i n ‘bot h
@ﬁ?fi‘}g

conposi t e stoespondingsisreder apparals for the firslcandesgennd datareduced digitat e

with the i nyRMLOSH al In a 5-channel encodi ng apparatus, a
| eft hand si gnaFl coﬁ%r(l)nsent (L), a right hand si gnal conponent (R), a

centre signal conporfegure @Gﬁowapumnfemnﬂ sﬂlbogihgnmf tho ependenapparatus iS[ err])
and a SYEr o [.e
ol gnal * 35 ¢ 480 gt bVl GRDRR Rbadh o} seRina ab8 A" pFUFUAE, it aion
reception, sigml,data conpressed left and right hand si gnal conponent S,
t he centre signal r n e n h gnal
conponents are dat a%&gs}ga‘% %ﬁ&pﬁe‘%ﬁ q{qﬁdg@"m{r‘l‘&ﬁ& grﬁ%ﬁee?\‘t andt fe centre
si gnal conpeomesponding deaodertapparaws,y ound | eft si gnal corrponent are
"~ subsequent |y conbin 0.as to o in.a .conpQsi te ft signal
conponent and the r |‘S§ﬁm ﬁa‘?fﬂwﬁ’ Q?ag%’ﬁbﬁ'ﬂg‘?ﬂ",m?' "Iéeeﬂlc er APRRfALus. for
20 encoding four digital information signals,
figure 6 shows another part of the encoder apparatus of figure 5, and a
corresponding decoder apparatus,
figure 7 shows part of a fourth embodiment of the encoder apparatus, for
encoding five digital information signals,
25 figure 8 shows another part of the encoder apparatus of figure 7, and a
corresponding decoder apparatus, and

figure 9 shows the encoder apparatus included in a recording arrangement.

30 Figure 1 shows a portion of a first embodiment of the encoder apparatus and
figure 2 shows another portion of the encoder apparatus of figure 1. The encoder has a first
input terminal 1 for receiving a first digital information signal, such as the left signal
component L bf a stereo auﬁio signal, and a second input terminal 2 for receiving a second

digital information signal, such as the right signal component R of the stereo audio signal.
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PCT/ 1 B97/ 00325 conponent and the surround right signal conponent are
conbined so as to obtain a conposite right hand signal conponent.
Quanti sati on noi se may becone audible in both conposi te signal
conponents w t hawdogagisyi Nng the nmeasure in_accordance w th the peyv@sisdss
These and ot her aspects of the invention wPl | be apparent from and

el uci dat ed. . further wiith reference t he enbodi nents de i bed dn the
fol l owing f i@ﬁr‘@‘ﬂé‘gﬁ?qabtli%ﬁ?“ﬂ?‘?p to mputw:ﬁ) Eh‘xrsei\ data compressor uni{ ?fﬁ @ %P J{rgl

shows part QhasRed thieshol@ MBRAMIRY ubi 14.1ane i A0 RpuBEPAEIghA) ombinadiow ol Q. K2
a first and a second digital information si

! . ! . gnah . figéjrez
shows anot hdrpysagrmingl 2tih coupledo@dppulh ph? 88980 GMACORRFSESOF, uniinty-4 and 2 seco

cor r espondi F}Hasﬁémﬁiésﬁolammm &R( 1412 GREAGdt? ihpui BF uRNHgdaf eoRBinAB it 10.
redyced digita I nformati on signals fi ureqjﬁ6 shows
'@gﬂfb

part of a5 sevpaulpetmidhs signal combining wnit Hisrcoupled fae rd magied 4 QFIifing

t he i nventi Qhit 1f405 encoding a first, second and a third digital information
si gnal , . figure 4 shows another part of the enbodi nent of
figure 3. and a Outpute ehHthe diatacrodpeesserr unigs d Arlaands) 2.2 are coupled to

figure 5 shows part. of a third enbodinent of encoder _appar at for 20
encodi ng foJP“ﬁ?@f’%’ﬁ? "?R’i‘l‘so&n%?%aﬁ%gﬁ'gﬁ'é&s?ml 18, hﬁ‘e C%O(gr ap paorglu? fsgféﬁgerG shows
anot her par tprovidédwitle selediion unjtpabdtand 6{2. Thguelection anitl1G] has inpanrcoaplpd Riliheg
decoder par at us figure.7 o] t of a fourth.
rbod el GREROLIHE Siskedhsshald deermpinfhe'hind 181085, A5 bndlneieigfieg oni 16.2
i nformati on iak @paksscoupled to the outputs of the nidsked reShald Aeermindigherits Qa2 andf 14, e
encoder apparatus of 1IhiF%§re 7, and

[

a . __correspondi.ng decoder appar at us,
and CRls” BPREFSHE RTS8 SRIEPVSs i HIECRTERENT HEPRsiFBERL e
recordi ng argigR0esRblhation unit 10 combines the signals L and R by adding them in order to obtain a
combination signal M, that is:
15

M=L+R. (Eq.])

_ The masked threshold determining units 14.1, 14.2 and 14.3 generate a masked
threshold mt,, mt, and mt; respectively, from the signals L. R and M respectively, applied

20 to their respective inputs. The masked thresholds are required to enable a data compression
step to be carried out on the two information signals in the data compression units [2.1 and
12.2. The generation of a masked threshold from an information signal is well known in the
art and needs no further explanation. For a further description, reference is made to various
prior art documents.

25 One data compression technique for realizing a data compression on the two
information signals is the subband coding data compression technique, as applied in MPEG-1
and MPEG-2 and DAB. Documents describing the subband coding data compression
techniqhe are the documents (3), (4). (6), (7a), (7b), (9) and (10). In this data compression
technique, signal components in the information signal lying below a masked threshold are

30 left out.

In accordance with the prior art, the masked threshold derived from the first
. digital information signal L, that is the masked threshold mt, derived in the masked threshold
determining unit 14.1, is used for data compressing this first digital information signal L,

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



30 . Figure 1 shows a portion of a first enbodi nent of the
encoder apparatus and figure 2 shows another portion of the encoder
apparatus of figure 1. The encoder has a first input termnal 1 for
receiving a first digital information signal, such as the left signal

conponent L of wo9b8§@ese audi o signal, and a second input termnal 2 for
recei ving a second digital informatiof signal, such as thECFIERpes2s

signal conponent R of the stereo audio signal. WO
97/ 38493 masked threshold mt, derived in the masked threshold determining unit 14.2, is used for data

CT/ 1 B96/ 00
dat & conpr eaampresing thisehdil et iffoRfioh bl Bt EFebls LIRS pierl il ¢
14.1 and tohm“enmmlahoa isingdmbetweenbiwoamaskad thresholti® forTéneh of the tyoLihformation

termnal 2 i.s t ut s of ond data conpressor unit 12.2 and a
second S&fﬁ’épﬁp ﬁl"ﬁﬁ?‘ #7942 and to anot her i nput of

t he signal conbl n| ngFigntdz Hhdws ﬁm:@sﬂlﬂlbmbn of thiehscaded Appar@&itupiaRe auni t 10
i s coupl ed to a third masked thres

Qi put o of FATESRORUNE (RS PRl d0e dosodercapieras ompeises A gamuiigier unit 30

corr espondi Rﬂ receHhS thef trahsfission | sigh@NiPindinfted Wik ihejt&nsﬁmﬁoﬁ‘ %aﬁﬁﬁ TR US
is further provided with selection units 16.1 and .2. The sel ection

unit 16.1 hﬁ%i“‘?lﬁﬁ‘ﬁl‘%' undl 39 wtriqves thediataocampresseds figst aﬁ%@%ﬂl@ualtsﬁgmbrfmu the
det er m ni ng & R g ﬁ?k& i nput s
coupl ed t o] e ou%ojnut%“ ?ﬂd %ﬁm e@ﬁn@&%{ﬂﬁ:& Fég @étdg?ir#‘%llggo ?esRecttwe ?gaz and
14. 3. 0 expander umts 32.1mand ¥ dache dasp gxpander ynity 3R loand %Z.f tbe detasomipressede
present enb k i
Gl Gnal s L o ol sierale SePnded 00 il fBlas & SRUR, iy o1, o
M that is:thesriginal digital information signals L. and R. The decoder apparatus fuvther tomprfites a
(Eq. 1) signal combination unit 34 for combining the replicas L' and R’ so as to obtain a

combination signal M', in accordance with

15
M' =L'+R. (Eq.2)

Let us assume for the moment that the signais L and R have been data
compressed on the basis of mt; and mt, respectively. Actually, however, the following
20 relationship exists:

M' =L + N + R + Ng. (Eq.3)

where N is the quantisation noise introduced by data compressing the signal L using the
25 masked threshold mt; and Nj, is the quantisation noise introduced by data compressing the
signal R using the masked threshold mt,. Generally, the noise component N; is masked by
the signal L and the noise component Ny, is masked by the signal R, so thai the quantisation
noise is unaudible. Suppose however that R and L are .roughly of the same amplitude, but of
opposite phase. As a result of this, the signal component L+R is small. As Ny and Ny are
30 uncorrelated to each other, they add up, and the noise components N, +Np will become
audible.
In order to overcome this, the selection units 16.1 and 16.2 are provided. The
selection unit 16.1 determines which of the masked thresholds mt, and mt; supplied to its

inputs is the smallest and supplies the smallest masked threshold to the data compression unit



The masked threshold determining units 14. 1, 14.2 and 14.3 generate a
nmasked threshold nmt[err], nm[err] and nt[err] respectively, fromthe
signals L, R and Mrespectively, applied 20 to their respective inputs.
The masked thresholds are required to enable a data conpression step
to be carried owoewsssbe two i nformation si7gnals I n the data coprpraoiens
units 12.1 and 12. 2. The generation of’ a masked threshol d froman

i nformation is well 0 in the art._an e no u he

expl anati on. %ng“éh? m%@w'@s\égﬁsw&ﬁ" 16:% determiges; ‘g" ?r}h Bﬁ%‘ﬂ holds
prior art d%tgfiﬁﬂttﬁt séfplied to its inputs is the saiflestaha sGEpNRE &%%hﬁﬂeit&ﬁd%%d}ﬂl@eshﬁlﬂ
realizing a ta cohpressi.on gn the two I nformation signals is the
subband coditadheidata CeBRFEAL IHh12-dchni que. as applied in MPEG | and

MPEG 2 and DAB. Docurgp Lﬁ? élainawes ﬁth%%%%ﬁé&ith%?.ﬂélﬂgn airﬁi ﬁgrmraem on
t echni que are the docurre , (7a), .(7b), and In

thi s dat a5 cempsessenownit 12.1, tté%#ﬁifﬂl!!@d é %ﬁ%ﬁ‘ﬁt‘? ing H%‘hl"ﬁﬂ Eﬁaﬁr&-t 2B
si gnal. lyi n%b%{?‘%ﬁe HRSHGF aldiS f{ﬁﬂiﬂ& fHefr 03% ta]!]%ésh%"lgl respect (o th?, replica L,

I n accordance w prior art, e nmaske resho erived fromthe’
first dhisiis abvious an, nfithe anaskedgheeshald mipast used, thisds theskasged khreshiolsl of L, so
nlerr] deriyed in it L= L e l,d | : i ed
for data co te'éénlnaﬁifysh&%ﬁi@a ré‘%nm(ﬂ? %Bﬁe{‘[ - Whes, e &?%‘r@lb &%ﬂgw{'_ﬁ’ rid ti'ee%ﬁgos? ‘e
masked t hr estechwbe disis imaskied' threshdlé evas dmeercthali gt aliis imatied nareshoid 9/ilf atsb niask tieat
s the

e | Bo7ABodApentization npise o b MG Bec Realiv, ap rtaymprejif Tioduse? Retsiost the feve

-\
N(D

threshol d dedfeaudibilityand nhd actuhl Aoise Eveisafcl.‘f.or dat a corrpre55| ng th| S
second digital infor on si GO e wth the
“nvent i on; owe, Bith Tessest1a s sfeacKEimthe THUTVES FFAta e ARAEH JoRPRSSHBRGS

for each of thiendske ohftfsmmitg @R the signab w&abﬁem@nd\eF&mefr%ot.mkwmnoms mt,
expl ai ned hereafte

[r gure sh ovvs ot onl i;)sgrtl on of
the encoder ¥9Bhalhd, m?ﬁ!i‘F that Langd R are- °‘%9Eﬂ"? B'Pﬂ?}' ‘t"('}a%Pf éﬁdﬁ The
decoder appahadshidid HRFRM ARSqANERIHA hbigd AXOr id! ﬁia§ke@@ay the masked threshold mt;.

Suppose now that either mt,, or mt; or both were lower than mt;. This again results in an
extra margin between audibility and the actual noise level in the signal M’ so that noise
components remain inaudible.

With respect to the replica R’, the same reasoning applies as given above for

20 the replica L’.

A better look at eq. (3) shows that, depending on the actual used masked
thresholds and the actual applied compression, a noise component can result which is twice
the level of the given masked threshold induced by M. This situation occurs if the levels of
both N; and N reach the level of masked threshold induced by M. In fact, if N;_ and Ng

25 are also fully correlated, the total level may be four times the allowed masked threshold
induced by M. Usually, N; and Ny will be uncorrelated and thus a realistic worst case
overshoot of 10.log2, which is roughly 3 dB, may occur.

To circumvent this problem, the two selection units check each others selection
results. If both selection units select mt; as the selected masked threshold, they may be

30 capable of both applying an extra decrease of a predetermined number of dB to the masked
threshold mt; and supply the masked threshold thus obtained as the selected masked threshold
to their outputs. This predetermined number could be chosen to be value lying in the range
from 0 dB to 3 dB.

It should be remarked that the spread in accuracy in measuring human hearing



for. receiving the transm ssion signal transmitted via the transm ssion
medi um TRM The denul ti pl exer unit 30 retrieves the data conpressed
first and second digital signals fromthe transm ssion signal and
supplies the data conpressed digital signals to respective data 10
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audi bl e. information Slgnals L' and Rrder to overcone this, the selection units

16.1 and 16.2 are pr T t, 1 nes. wWhi
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t he smal | esan ambls omtol sxignalhie respahiedota usersiahting nigsinel dhiérfack hEhalerdable control

conpress)Hn sfégi\ltls supplied to the selection units 16.1 and 16.2 and enables the selection units so that

they carry out their functioning as described above. When disabled. the selection unit 16.1
supplies the masked threshold signal mt; to its output and the selection unit 16.2 supplies the
masked threshold mt, to its output. The enable control signal is also supplied as a flag signal
to the combination unit 18, for combining the flag signal into the transmission signal for

20 transmission via the transmission medium TRM.

A correspondingly equipped decoder apparatus is capable of retrieving the flag
signal from the transmission medium. When present in the transmission signal, the flag
signal is an indication that the encoding took place in the way as described above, including
the selection of the masked thresholds. The decoder now knows that it can generate the

25 combination signal M, without the risk of artifacts in the signal M. When the flag is absent,
this is an indication that no selection of masked thresholds took place upon encoding. The
decoding apparatus may issue a warning signal, indicating that, if the combination signal is
to be generated, such combination signal may be affected with artifacts.

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

30 figure 4 shows another part of the encoder apparatus and a corresponding decoder apparatus
for decoding the encoded information signals. The encoder has a first input terminal 1 for
receiving a first digital information signal, such as the left signal component L of a three
channel digital audio signal, a second input terminal 2 for receiving a second digital

information signal, such as the centre signal component of the three channel audio signal,
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12. 1. In the sane way, the selection unit 16.2 determ nes which of the

masked t hreshol ds n2 and m3 supplied to its inputs is the small est
and supplies the smallest nmasked threshold to the data.conpression
unit 12. 2. WO 97738493 By supplying the smallest of the rigaafehoeszs
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realistic worst rou B, may
occur. threshold determmmthm:tsﬂﬂdmndems this problem the two selection

uni ts check each ot hell:h% e%%cﬁ:? b;?ar}atus functions as follows. In the present embodiment, the

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

combination signal Ly, that satisfies the following equation:

Lo=L+C. | (Eq.43)

25 Further, the signal combination unit 10.2 combines the signals R and C in order

to obtain a second combination signal Ry, that satisfies the following equation:
Ry =R + C. (Eq.4b)

30 The masked threshold determining units 14.1, 14.2, 14.3, 14.4 and 14.5
generate a masked threshold mt;, mt,, mt,, mt; and mts respectively, from the signals L, C,
Lo, R and R, respectively, applied to their respective inputs. The masked thresholds are
required to enable a data compression step to be carried out on the three information signals
in the data compression units 12.1, 12.2 and 12.3. The generation of a masked threshold



results. If both selection units select nt[err] as the sel ected nasked
threshold, they may be 30 capable of both applying an extra decrease of a
predeterm ned nunber of dB to the nasked t hreshold nt3 and supply t he
masked threshol d thus obtained as the sel ected nasked threshol d

their outputs. ¢ L)?mq;sedeterm ned nunber coul d be chosen to be vaI ue |3}zll ng
in the range romO0 dB to 3 dB. 10 It shoBFHIES

remar ked that the spread in accur acy i n measuring human heari ng

WO 97/ 38493from an information signal is well known in the art as explained above.
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selection unit 16.
15 the masked thresholds mt, and mt;, for the reason explained hereafter.

Figure 4 shows not only a portion of the encoder apparatus, but also a
corresponding decoder apparatus. The decoder apparatus comprises a demultiplexer unit 30.1
for receiving the transmission signal transmitted via the transmission medium TRM. The
demultipiexer unit 30.1 retrieves the data compressed first, second and third digital signals
20 from the transmission signal and supplies the data compressed digital signals to respective
data expander units 32.1, 32.2 and 32.3. In the data expander units 32.1, 32.2 and 32.3, the
data compressed digital information signals are expanded so as to obtain replicas L’, R’ and
C’ respectively, of the original digital information signals L. R and C, respectively. The
decoder apparatus further comprises a signal combination unit 34.1 for combining the

25 replicas L’ and C” so as to obtain a combination signal Ly’, in accordance with
Ly =L +C. (Eq.5)

Let us assume for the moment that the signals L and C have been data
30 compressed on the basis of mt; and mt, respectively. Actually, however, the following

relationship exists:

Lo' = L + NL +C + Nc. (Eq.6)



supplies the masked threshold signal nm[err] to its output and the

sel ection unit 16.2 supplies the masked threshold nt[err] to its
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i s coupl ed t€ shapidtbe u;cd gpcptdmgjtocmt 44a), whilst eq. (4b) requires that the smallest of the

masked thresholds of R, and C should be used. Consequently, the smallest of the masked
20 thresholds of Ly, Rg and C should be used for compressing C.

The masked threshold is used in a data compression unit, such as the data
compression units 12.1, 12.2 and 12.3, to realize the data compression. As has been argued
above, bitallocation information can be derived from the masked threshold supplied to a data
compression unit. The bitallocation information is an indication by how many bits per

25 sample, the samples in a subband signal are quantized. It will be clear that this bitallocation
information can be transmitted as well via the transmission medium as instruction signal so
as to instruct the data expansion units 32.1, 32,2 and 32.3 to carry out their data expansion
.steps in a correct way so as to regenerate the replicas of the information signals L', C* and
R’.

30 In a further elaborated version of the encoder apparatus of figure 3 and 4, the
signal combination unit 10.1 combines the signals L and C in order to obtain a first
combination signal Ly, that satisfies the following equation:

Ly =L +aC. (Eq.72)



conpressor unit 12.3 and a masked threshold deternmning unit 14.4 and to

anot her input of t he second signal conbining unit 10.2. An output of
the signal conbining unit 10.1 is 10 coupled to a third masked threshold
determning unit 14.3 and an output of the signal conmbi ning unit 10.2

I's coupled to ' sked threshold determining unit 14.5

Qut puts of thea‘gég’i%%fngressor units 12.1,1212.2 and 12.3 are cBupmegeesss
correspondi ng inputs of a signal conbining unit 18.1. The encoder apparatus
is further pr ovFuiméry\ﬂthignal axhimation mhit 406coinbides. tRe sigohld R ad T iveorder
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i nputs coupled to the outputs of the nasked threshold determning units
14.2, 14.3 and 14.5 and the selegtion unit, 16.3 has inputs coupl&%_}

t he out puts of the masked t hr esh8pd™ etedfining units 14.4 and 16FAs™®)
The encoder apparatus functions as follows. In the present enbodiment, the
20 signal conbination unit  10.1 conbines the signals L and Cin order to
obtain a fi Were a may BeRegaNEi on signal L[err], that satisfies the follow ng

equati on: In this version of he encoder apparatus, th ked threttoftd Gdtermikind
(Eq. 4a) 25 ' Furt her, thlé psp g uﬁ Y n%s nat |r8n un&elermﬁagg ubi

conbi nes t hd42iigadaptedRogenerate| mme:rl@érthreshold mh th!@l in the wasked dhresholsl foaittheon

SRI[ gp?i ?[ g Bhg?ltar@t onéLbiil 'obRid B dhkdd Nt %{a h%ﬁg er way, namely by

The nmaski®d wniitiplying mtgetlhiclmsmongdmd licsbd_lhelnaskeﬂ mreshdld&f thel signad 1€t} biy4}a3,
generate a t by s err errl, errl]..and [err]
respecti vel %géefg% W8 igg OF%L Vglu%:bf 2T 'E%%‘P@T}'{'eﬁ&"ié’n'a%se ‘\p}’"ea‘l%y fhe
respecti vel detenyining anlitt 14.2 kethe scleatjprainitvis.2 aplithe selfibnnBAHK E6I2 chhparBotds are
required to_enahl e ta conpression.step tq be carried out on the three
i nformation é‘“?gh"q& Moy g‘ﬁea"gdf“& ‘@M’é?&eﬁn units 12.1, 12.2 and 12.3.
The generation of a Sgisdtisl ik heatiadincthe following manner. Suppose that mt,’ is the smallest

15 masked threshold of the masked thresholds supplied to the selection unit 16.2. in that

situation, the masked threshold mt, is used for data compressing C. 1f mt; is the smallest

masked threshold, the masking effect of the signal L, is used tor data compressing C in the

following way: the masked threshold of the signal L, divided by }{a} is determined and used

for data compressing C. Alternatively, mt; divided by }a] is used as the masked threshold
20 for data compressing C.

If mts is the smallest masked threshold, the masking effect of the signal Ry is
used for data compressing C in the following way: the masked threshold of the signal Ry
divided by |a] is determined and used for data compressing C. Alternatively, mts divided by
fal is used as the masked threshold for data compressing C.

25 The selection units 16.1 to 16.3 may further be adapted to subtract a
predetermined number of dB, in the case that two of them select the same masked threshold,
as described above with reference to the embodiment of the figures 1 and 2.

The encoder apparatus of the figures 3 ar;d 4 may further be provided with the

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

30 enable control signal and may be adapted to transmit the flag signal so as to indicate that the
signal transmitted was encoded in the way in accordance with the invention (including the
selection of the masked thresholds), which means that the flag is present in the transmitted
signal, or so as to indicate that no such selection took place (flag absent).

Figure 5 shows part of a third embodiment of the encoder apparatus, where
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Ll[err] =L + . (Eq.5)

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

20
Further, the signal combination unit 10.4 combines the signals R, C and S in

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

R =R + C +8§. (Eq.8b)
25 _
The masked threshold determining units 14.1, 14.2, 14.3, (4.4 and 14.5 again
generate a masked threshold mt,, mt;, mt;, mty and mtg respectively, from the signals L, C,
Ly, R and Ry, respectively, applied to their respective inputs. Further, the unit 14.6 generates
a masked threshold mt, from the signal S applied to its input.
30 The selection of the masked thresholds in the selection units 16.1, 16.2 and
16.3 is the same as explained above in the description with reference to the figures 3 and 4.
The selection of the masked threshold in the selection unit 16.4 is such that it selects the
smallest one of the masked thresholds mty, mtg and mi, applied by the determining units
14.3, 14.5 and 14.6 respectively.



Let us assunme for the nonent that the signals L and C have been data 30
conpressed on the basis of m[err] and m[err] respectively. Actually,

however, the follow ng rel ati onshi p exists:

L[err]" L + Nerr] + C+ Nerr]. (Eq. 6)

WD 97/ 38493 WO 97 PCT/ 1 B97/ 00325 where N err] i's the
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masked threshold nt[err] and N err] is the quantisation noise introduced by
dat a conpr essi ng t heFigure & shpval notoulsimrﬁ@eoﬁmsleocbdehammmhmfnﬁgm 6] but also

ol e conmpoh SRy EF S8aHcHpatths, TrBEHE, dbaratus ShOs T Feermiiees ¥ o
g nf)i fﬁdies decatm‘l dpbaratuSinf fipare hdﬂ&vdumﬂth#:eir: Leugm agoc moeretmshih;‘ dafa donfpressee
npl i

conponent L péitngg%pgnﬂggmph@eﬁ@pg@ssmn 5‘5’&#‘[’5‘8{#@\‘& L?\Ithglr a+‘lt‘9[’1’§’r’$‘fg£&‘§“al

become agdi @bl to a corresponding data expdnﬂe:oﬁrﬁﬁlz BOIOthe rdﬁ@@pﬁrﬂlbﬁ unit B2 43 MeSObiPN
unit 16.1 determ nes which of the ked thresholds nt[err]

and
nerr] supfatk eempressed éhalﬁabmf%rma&w signal m’wég@edaﬁ%ﬂ%a (PBfaires rephiga §rraf thest 10
masked thr eﬁﬂﬂh%%lﬁl [niSrntlRon sf(;gﬁﬂﬂjﬁ CfRl ﬁﬁa%rﬁblﬂﬁroﬁ unFL%tsh%lfblB%ethé %&?@H on

unit 16.3 erm nes whi of the masked reshol

m[err] supbl.i@rndd’ispasiteghiain 2 combipatiomsignakle’, in aceardarcewithi es t he

smal | est masked threshold to the data conpression unit 12.3 for data
conpressing R The selection unit 16.2 determ nes which
of the fsked thresholds nt[err], niferrl’ &n@" #5Sht[err] supplied to (Bgda)
inputs is the snmallest and supplies the small est masked threshold to the
data conpression unit 12.2 for data conpressing C, for the follow ng
reasoni ng. The si gndrlhe signal combination unit 34.4 combines the replicas R*, C' and S' so as to

_ obtain a combination signal R, in accordance with
15 Ry'=R"+C +§". (Eq.%b)

Where necessary, bitallocation information derived from the masked thresholds
selected can be supplied to the signal combining unit 18.2 and transmitted.
In a further elaborated version of the encoder apparatus of figure 5 and 6, the
20 signal combination unit 10.3 combines the signals L, C and S in order to obtain a first
combination signal L, that satisfies the following equation:

Lo=L +aC + b.S. (Eq.10a)

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

order to obtain a second combination signal R, that satisfies the following equation:
Rg =R + a.C £ b.8. (Eq.10b)

30 a and b are positive or negative integers.
In this version of the encoder apparatus, the masked threshold determining units
14.2 and 14.6 function differently. The determining unit 14.2 generates a masked threshold
mt,’. The masked threshold mt;’ is the masked threshold for the signal a.C. One could
obtain the masked threshold mt,’ in another way, namely by multiplying mt, (which is the



C appears in both equations (4a) and (4b). The m ni num of the nasked
thresholds of L[err] and C shoul d be used according to eq. (4a),
whil st eq. (4b) requires that the snallest of the masked t hreshol ds of
Rlerr] and C should be used. Consequently, the smallest of the masked 20
threshol ds of Lafébinsegdl err] and C shoul d be used for conpressi pgyfner

The masked threshold |s used in a data con’pﬁessmn unit, such as the ata

conpression unjts .12, 12. 2 and 12. 3, to realjze th ata compre on. As
has been ar @easked fes"‘%&@éhe signzh O by A 01"!"‘?'ﬁﬁé¥h’a ‘g‘éf "B‘é‘eggtai 35%154?%‘&1‘

the masked tRfia¥Whély eompireethelMasRedibi@holds mt-Poﬁ’ﬁ)f aﬁsmqmum ledich ot and
bitallocation information is an indication how many 'bits per 25 sanple,

t he” sanpl es genprate%am}amﬂ W&?‘P&Iﬂ’@#‘@‘hu‘aﬁ?lf@&?”“s Wa¥i || be clear that this
bi tal I ocati on | BUAIILE P hiPaY tthsrﬁam@Q%ﬁHskédeﬁ\ré&ﬁomeH tht Sindafiéh, the masked

transni ssion ncdiumas 1 nstructfon sig Instruct the
expansi ons unkreshokPmi, xsme@fmmmmssng efr rlﬁ myis Ibh emallqsamsl@ﬂ phnestiolsh the

steps in a (itgsfc@g&ff\é@yoﬁ% Q@%‘i reqeer ate the replicas of the information

signals L', In a further el aborated
version of t for damcenaepressippd ixt the folfowing wap: Gie awestketl thtdshold of thessigmahl, divided

oo " eila 8 AR Beh A5 e B n T b s PR 1 s

(equat i on: used as the masked threshold for data compressing C. Ll[err] =L + a C
Eqg. 7a)
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PCT/ | 597}%0325 If mts is the malles ﬁsﬁ‘FﬁHé‘P"s"PHe the; askineSfast ﬂ%l{'ﬁedrg“ﬁ‘nh 2
10. 2 conbi nafsed ftﬁ*d&fa&ﬁbﬁipieﬁn%@uﬁhb Tolfgwdlfg way: the infaskdet me%had&ﬁcfmdgnal R,

conbi nati on dsl\ln gdalI) err satisfies the foll ow n% equat
y la} is determined and used for data compressing C ltematwely, mtg divided by
la} s used as the masked threshold for data compressing C.
The determining unit 14.6 generates a masked threshold mt,’. The masked
15 threshold mig’ is the masked threshold for the signal b.S. One could obtain the masked
threshold mt;’ in another way, namely by multiplying mtg by |b|. The selection unit 16.4
now compares the masked thresholds mtg’, mi, and mts with each other.
Selection is realized in the following manner. Suppose that mig’ is the smallest
masked threshold. In that situation, the masked threshold mt, is used for data compressing S.
20 If mty is the smallest masked threshold, the masking effect of the signal L is used for data
compressing S in the following way: the masked threshold of the signal Ly/}b| is determined
and used for data compressing S. Alternatively, mt;/|b] is used as the masked threshold for
data compressing S.
If mts is the smallest masked threshold, the masking effect of the signal Rq is
25 used for data compressing S in the following way: the masked threshold of the signal Ry/}b}
is determined and used for data compressing S. Alternatively, mts/}b] is used as the masked
threshold for data compressing S.
The selection units 16.1 to 16.4 may further be adapted to subtract a
predetermined number of dB, in the case that two of them select the same masked threshold,
30 as described above with reference to the embodiment of the figures | and 2. Further, if three
of them select the same masked threshold, the selection units may be adapted to subtract an
even larger number of dB from the masked threshold selected. More specifically, roughly 5
dB (=10log3) is subtracted. _
The encoder apparatus of the figures § and 6 may further be provided with the



Rlerr] = R[err] a.C (Eg.7b) 5 where a
may be negati ve. In this version of the encoder
apparatus, the masked threshold determ ning unit 14.2 is adapted to
generate a masked threshold nt[err]’ which is the nmasked threshold for the
signal a.C OneyaQyhghepbt ain the masked threshold nt[err]' in another vvay,
nanely by 10 multiplying nt2 (which is cdfsidered to be the A S HERp /00325
threshold of the signal C) by [err]a[err], where flag[err]alerr] is
the absol utuser iteréace 21 notThewnms Kscfiguneses bl 6) das¢ribed]in figureslifigri geperatipg thee
determnin |
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manner . pppse th t.he.smal | est, 1 sked thr.eshold of. t
masked t r cefpeter O s eeREd thseshig® S, mese it B SREK eseqt 5 the bt
situatiof, sigil,rerssoad tbdicdiothdt /6 uchSseletiish ook waéaﬂagcmémﬁsmg C If
nflerr] is the small effect of the

t
signal L[err] is us g'f"&r7 shows péﬁrf’graetggﬁ"ﬁﬁmw'ﬂ‘e%‘e'n%e enct BT PRAATANE- \)Oﬁ'?’e t he
masked t hr e@gwé 8 shbwt Afothrgmmd oM@éﬁdoaeH appaRelisof rigakd ¥ ahe TJrlhei' §hdi€st§r m ned

and used for data conpressin ternatively, nt[err] divided by

[ err] a[ er r |Cormspending-decodas apparps| ?qrrﬁeegcm thexmcoded infgpnationdignalss §‘|hh gnender
If ntlerr] dSné Bguni® dndd sW&?Qr ok He@aibRinte “In*ﬂ%mﬂ'ga#‘fﬁ{aﬁ&tof%e V\gl?res ?he

si gnal err] 1s used ata conp ress;\/ﬁg cint
masked #8r candcl. CCamparesbwith dhraencrgles apparatus of geigises hgnd & the gheadet apnaraws of

det er mi ned %FHx%‘idr ' Aithier EOHRHESiolln inpufl UBF RN 5o ml[d%l di vi ded

by [er err] 1s use maske S ressing C
25 information Jigeal Sg) vzhmh émnthe teft surdodind signallcﬁmﬁmnay of tarﬂwmenhaiml aulaquindd
to subtract 0 f. m
sel ect the l° si nasl %‘é@gﬁr es fo’?‘%EQ%?J"é%Lﬁﬁ “‘33“3’3 ?’evf‘\@t'& lééll?‘i 0]

t he enbodi mm sofromtdesxgnajmompoﬂenaokh five channel surround audio mgnéﬂhe encoder
appar at of the figures 3 an y further be provided with the .. .Suser
PP TRdS 91 (not shbieek Effingl 4R coubieh B lpnlS o adppits Sarkchplest amit 12
]glener ati ngI dnidea SRth mmbdldmreshatdd&er&i@ﬁ@hmamd L6 EYie :immattaxatrﬁda t.ﬁaiw ad\pladt tgt ge
ag signal so,as to indicate that e transmtted wa ncode
e e aensteinsh Cinncoh e frst HERRh SRR ST Bl AT of The Mgiedor | o
of the nas Kﬁﬁbshdi]ﬂ&féftﬁhﬁﬁﬂg uMih1 £8 i9BRPpedtdahpithe af doagh sdedionSBNt16.4) THie
transmtted 19124h0r sqg as to-indicate that no such sel ection took

pl ace (fl agselastigmpy! as one further input coypied todhe oulput Rf the askad threshald g
enbodi Mot Qerhiifing BRRAQ!3. IRPAEA IhSouplteThe data compression unit 12.4 is coupled to a

further input of the signal combining unit 18.3.

The input terminal 5 is coupled to inputs of a fifth data compressor unit 12.5
and a seventh masked threshold determining unit 14.7. The input terminal 5 is also coupled
to an additional input of the second signal combination unit 10.2. An output of the masked

25 threshold determining unit 14.7 is coupled an input of a fifth selection unit 16.5. The
selection unit 16.5 has one further input coupled to the output of the masked threshold
determining unit 14.5. Further, the output of the data compression unit 12.5 is coupled to a
further input of the signal combining unit 18.3.

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

30 signal combination unit 10.1 combines the signais L. C and §, in order to obtain a first

combination signal L, that safisfies the following equation:

L0=L+C +Sl (Eq.],a)
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PCT/ 1 B97/ 00325 figure 6 shows another part of the encoder apparatus
of figure 5 and further shows a correspondi ng decoder apparatus for
decodi ng the encoded information signals. The encoder of the figures 5

and 6 shows a | sv@erssggsenbl ance with the encoder apparatus of tRergpoflohed 3
and 4. Conpared with the encoder apparat usldf the figures 3 and 4, the

encoder apparatus -of _5, the figyres 5 and 6 t her. conpri se fQur .

input 4 for receivi ng uatheh the Hg&ﬂéf’?‘aﬁmm’“ uni I#ércﬂﬁ‘hnﬁﬁt is&’ﬁ‘é‘sa%, e\ﬁﬂﬁgn"f s
t he surr ouncgd-a0 dbtafiP FREHAD IcoMbindtidrPdignal RGNMAL stisfiesoma dollowing &qidtien:si gnal .
The input termnal 4 is coupled to inputs of a fourth data conpressor unit

12.74 and a sixth nmasked threshold determining unit 14.6. The input
terminal 4 is also coupled to 10 adg tiqiagl cdgpgts of the first and @gaqpy
signal conmbination units 10.3 and 10. R respecti vely. An out put of 'the

masked t h$eshol d determining unit 14.6 is coupled an input of a fourth

sel ection unit 16.4. mﬁn@%gﬁ%ﬁ%ﬁ“@{éﬁﬂ%\%f%@éﬂ Jvop 4f 411 f4h?,rl4i‘5‘§|'r%§%§3féﬁ’ihed

to the outputs of termning units 1
14. 4. Furt hegeperateca maskedtthieshald extgdanty, mty, mig anh mseesprctively i frasd tie signatoLipiCed

to a further, i Qput, of the signal .c Lning unit 18 2. .1 .
encoder appe;r%{}ﬁg"q‘ gﬂ&spfﬁge Sap;zhaﬁg%)\éh_elrlrg“_ -éveplpggté.nfurga odf MRl 14-H3pd Yoo
si gnal conbi geptrarmayked thireshdldsaniyiand mtj respextigeln | fronk theGigmall S and) S redpectively,

obtain a_first., conbination signal L[err], that satisfies the foll ow ng
equation."lB applied to their inputs. L[err] =L + C+ S
(Eq. 8a) 20 The selection GEitht isked! theeskiol@s il the e¢tedting tunt 16011 16.2Gind

conmbines the sjgnals RR Cand S.in . order to qQbtain a secon
ool nat on 16 iR Rarmé a5 explnagd abbve i9 e SeRPUDE M vt TrdSe Ja e seures 3 and .

Rlerr] = R “THe sblestion of the masked threshold in the selection uiE®6.203 sikh that it selects the
The masked threshold determ ning units 14.4 and 14.

14.1, 14.2. 14. 3, L 14. 5
again gsé"ﬁ’élFﬁt%‘F &f thespasked H't“é@'!‘ﬂﬂsdmma[‘@ iHg apnlief &y the deteymiping units 1 &3,and
and nt[ens] 146R&pédivelyY The sQBHoADT ThedMAkad khreshold in the selection unit 16.5 is such

that it selects the smallest one of the masked thresholds mis; and mt, applied by the

determining units 14.5 and 14.7 respectively.
| Figure 8 shows not only a portion of the encoder apparatus of figure 7, but also
a corresponding decoder apparatus. The decoder apparatus shows large resembiances with the
20 decoder apparatus of figure 4. The demultiplexer unit 30.3 also retrieves the data compressed
fourth and fifth digital signals from the transmission signal and supplies the data compressed
digital signals to corresponding data expander units 32.4 and 32.5. In the data expander unit
32.4, the fourth data compressed digital information signal is expanded so as to obtain a
replica S;” of the fourth digital information signal S;. The signal combination unit 34.3
25 combines the replicas L°, C’ and S’ so as to obtain a combination signal L', in
accordance with

Ly =L+ C + §). (Eq.12a)

30 In the data expander unit 32.5, the fifth data compressed digital information
signal is expanded so as to obtain a replica S,* of the fifth digital information signal S_. The
signal combination unit 34.4 combines the replicas R', C’ and S, so as to obtain a

combination signal Ry’"" in accordance with



L[err], Rand Rlerr] respectively, applied to their respective inputs.

Further, the unit 14.6 generates a masked threshold nt6 fromthe
signal S applied to its input. 30 The sel ection of the
masked thresholds in the selection units 16.1, 16.2 and 16.3 is the
sane as expl ai ofi in the description with reference to t ' 5 3
and 4. Thgﬁgelec¥fon of the masked tHBeshold in the seIecF?Bﬁbﬂﬁ%??
16.4 is such that. it selects the snmal | est one of the masked threshol ds
milerr], m[err] and nt[err] appli Bd by Rhd Getredsining units 1¢Eq3l2b)
14.5 and 14.6 respectively. WD 97/ 38493

14 PCT/ 1 B97/ 00325 Figure 6

shows not only a porWhene netessiry, bitallodationdpiosmatiansdenived frguy the Spasked thadshalds

a corresponding . decoder ratus. Th coder raius sho. | ar ge
resenbl ance‘?ﬁ#ﬁﬁ? E’g suppqpeggg?%d%@%ﬁ%ﬁ%ﬁf“gsungf &RIP g'h‘fé‘“ff?‘“ é derul ti pl exer
unit 30. 8 al so retrikpwfurtheceldbdrated veRionssfabke encoderf appatatus bf Figusd 7 andy®aihe

fromthe transpi ssjon,signa nd suppl.ies t dat a, conpressed .di.gital 5
ol s Laguy o bR 010 YRrBiRE e Tarklt G5 iha ST ERSE b aif B fftter
unit 32. 4, édibindtionisignal Ly, Matsanicesmieonodingiequatn: i nformation signal is

expanded so as to obtain a replica S of the fourth digital

i nformati on signal S. The signal conbination unit 34.3 conbines the
replicas L', C and S so as tQ @bt al g @4Ccprbi nation signal L[ efg i3a

I n accordance with 10 & 'SP Llerr] "m:ql L' )+
cC +S 10 (Eq. 9a) The si gnal
combination unit 4. AufRANNEShnh onidibhioh 3t To.2 Smithd (i 5 i
obtain a comnbi nati on signa g?r “n laccolr g?gncen?/vi th i:gﬂalé‘ﬁ. Cand Sy n

Rl err]"= R ordeo abtan a second combination signal Ry, that satisﬁe( thg. folipwing equation:

Ro =R +aC +dS,. (Eq.13b)
15

In this version of the encoder apparatus, the masked threshold determining unit
14.2 and the selection unit 16.2 function in the way already described above with reference
to the figures 3, 4, S and 6.

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

20 now be given.

The determining unit 14.6 generates a masked threshold mig’. The masked
threshold mtg’ is the masked threshold for the signal b.S,. One could obtain the masked
threshold mty” in another way, namely by multiplying mt, by {b}. The selection unit 16.4
now compares the masked thresholds mt,* and mty with each other.

25 Selection is realized in the following manner. Suppose that mi;’ is the smailest
masked threshold. In that situation, the masked threshold mt, is used for data compressing
§y. If mty is the smallest masked threshold, the masking ctfect of the signal Ly is used for
data compressing S, in the following way: the masked threshold of the signal Ly/|b} is
determined and used for data compressing S,. Alternatively, mty/{b} is used as the masked
30 threshold for data compressing S,.

The determining unit 14.7 generates a masked threshold mt;'. The masked
threshold mt;’ is the masked threshold for the signal d.S,. One could obtain the masked
threshold mt-’ in another way, namely by multiplying mt; by {d|. The selection unit 16.5

now compares the masked thresholds mt,’ and mts with each other.



Wher e necessary, bitallocation information derived fromthe masked

t hr eshol ds sel ected can be supplied to the signal conbining unit 18.2
and transm tted. - In a further elaborated version of the
encoder apparatus of figure 5 and 6, the 20 signal conbination unit 10.3
conbi nes the si gwelessgees C and S in order tq.obtain a first PCEHOTOREE ON
signal L[err], that satisfies the foll ow nggequat I on:

L[err] = L + a.C + b. .. sl . Eq. 10a 25 ,. ,
Further . "Che of gnal _cSBRAREY BANEH T e foHowRTANE SHEPDE dhat i His the spafes

in or defmagied Ahvestiol. dn 16 GitGation Tihe sk thedsiild mtRiseused forit dutd compresinges

the follow n uatj on: =
R+ a.C[er rg ? fJf mts is the smallest masked threshold( ng ’1‘6"3 ng effggt of the a:gﬁalal}@:sd@xf fqr{, e
or negative hf @8R x%ssmgns in the followmg way:|the hﬂkﬁd%%ﬂddmopﬁxets%aﬁnqwefs

apparatus the nasked thrieshold determ ning units 14. 2 and

function di fﬂ@?@ﬁﬂmﬂw t@ﬁmﬂm@smm&r Qhematglé%ﬁ%ls’eg & 1#ed jas dghe masked
t hreshol d [ R ged threshold nlerr]' is the masked

t hreshol d for t gfdsflﬁfﬁlu?coﬂ;g sﬂﬁ’gs obtain the masked threshol d

nferr]' in another \Aﬁbesq!@;newnm/lérhm il @Bymaygfunthercrer Jdapiethite sutitact e

WD 97/ 38493

PCT/ | B97/ 003B%determined number of dB, in, the Fass "‘f‘%‘g‘”s‘?fg“r‘]% 7 sglyetyhie same masked threshold. o
[err]a[err] asdéshhbaiabobewithueferacoio the efvodipehrafl the m“lgures 1 and 2. Further, if three

10 of them select the same masked threshold, the selection units may be adapted to subtract an
even larger number of dB from the masked threshold selected. More specifically, roughly §
dB (=10log3) is subtracted.

The encoder apparatus of the figures 7 and 8§ may further be provided with the
- user interface 21 (not shown in the figures 7 and 8) described .in figure | for generating the

15 - -enable control signal and -méy be -adapted to transmit the flag signal so as to indicate that the
signal transmitted was encoded in the way in accordance with the invention (including the
selection of the masked thresholds), which means that the flag is present in the transmitted
signal, or so as to indicate that no such selection took place {flag absent).

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

20 supplied by the encoder apparatus on a storage medium, such as a record carrier. Figure 9
schematically shows such a storage arrangement in the form of a recording arrangement. The
block denoted by 190 is the encoder apparatus described above. The block denoted by 191
can be a channel encoder, if the channel encoder is not incorporated in the combining unit
18, 18.1, 18.2 or 18.3. In the channel encoder; the signal applied 10 its input 192 is encoded

25 in, as an example a Reed-Solomon encoder, and an interleaver, so as to enable an error
correction to be carried out in the receiver. Further, again as an example, an 8-10-10
modulation well known in the art, see document (5) in the list of references, is carried out.
The signal thus obtained is recorded in one track or a multiplicity of tracks on a record
carrier 193, such as a magnetic or optical record carrier, by means of writing means 194,

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

Whilst the present invention has been described with respect to preferred
embodiments thereof, it is to be understood that these are not limitative examples. Thus,
various modifications may become apparent to those skilled in the art, without departing



unit 16.2 now conpares the masked thresholds nt[err]', nt[err] and nt[err]
wi th each ot her and generates a sel ected nmasked threshold in the

foll ow ng way. Suppose that nt[err]' is the small est
masked threshold. In that situation, the masked 5 threshold nt2 is used
for data conpregpioidsdes |f ntlerr] is the smallest nasked thre}g_gld t he
maski ng ef fect of the signal L[err] is use@® for data conp i
the follow ng way: the masked threshol d of the signal L[err] divi ded
by e[ rr]a[erfrgmit smpepfrthtelavqmgn 1asedefined by shexclaiBipr essi ng C.
Alternatively, nt[err y
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descri bed above with reference to the enbodi ment of the figures 1 and 2.
Further, if three of them sel ect the sane nmasked threshold, the
selection units nmay be adapted to subtract an even | arger nunber of dB
fromthe masked threshold sel ected. More specifically, roughly 5 dB (=
10l og3) is subtracted. The encoder apparatus of the
figures 5 and 6 may further be provided with the
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PCT/ 1 B97/ 00325 user interface 21 (not shown in the figures 5 and 6)
described in figure | for generating the enabl e control signal and may
be adapted to transmt the flag signal so as to indicate that the

signal transm t waslpnsessencoded i n the way Lﬂ accordance W th t hecindefsision
(i ncluding the sel ection of the nmasked't hreshol ds), which neans that

the flag. is present ip.the transmtted 5 signal, or so as to indicate that
no such sel eﬁ’ﬂ B‘ﬁ“’i%‘?ﬁﬁd?ﬁ“g@@ts(f | ag absent). Figure 7
shows part of a fourth enbodi ment of the encoder apparatus, where

figure 8 shows another part of the encoder ar at gg g)‘, figure 7 and
further showélax chArEShoMal 48. H@c@d&aydgggrpc&@ P8¢ decodi ng the

encoded i nf Ofl"E?t i on shgRdkihe o BrAL fRUELd audio 9?:14)4‘%)!“?\’9!’%‘."1@.5 teh R41e eBals iwPFocd
| arge resenblance with the encoder apparatus of the figures_3 10 _and

] 4.
Conpared with the encofitte IEASSPaIMW3. Mareh&3-26 JSanckrancisad Val-2¢ pe 1709 de 11-208.
appar at us of the ¢ Bsek Uid. iRI4250808" (phe) 93-bepyr th i nput 4 for
receiving a #2 urth di g?%éﬁazpl?ﬁ?%r.sﬁa;i on signal Slerr] %i ch is the left
surround $i gf®l conpokurepeast PateritiApplicationmol 49UPTH(RAIN 13.24dhdi 0 signal and a
fifth input for recgjvi LLER: di-qi L al o h i kgnal Serr],
which is thea) ri gh?heéhgg‘oﬁan‘édhsaf’%hr?g*‘&lc'téﬁaggéqr@Ag?bgw|l%Sigg hannel surround
audi o si gnal ¢5)15 US patent spec. atned,62(pBit] (REMNIBANTA is coupled to inputs

of a fourth gata conpressor it 12..4 . ' d threshol d
det er m ni ng ?ﬁi t 14. 6_%"‘ﬂl?53"1 ﬁ% '%pé'}'ﬁq"r?glmzlgp‘g?% ?ﬁé%gﬁgﬁt o] an
addi tional i (myt of tEardpkdrsPatentgipplicativninionas?.000 (PHN IB328). An out put of

t he maske t hreshol d degern ni uni t ' I an input of a
fourth se\%ecﬂbén uni t S4EpPgan Fent Appﬂg@@l"é’t?t %g?rq%?‘fﬁ@éqzrﬁg&s one further

i nput coupl eggyt 0 the BptgT8I226tAL ARl UBSKE Go! D8/328.9091 (PN dedIgy M ni ng uni t
14.3. Further, the output of the data conpression unit 12.4 is coupled to a
further inpuf®of the HQMIEE ‘E‘S%l“i‘ﬂahﬁa'tﬂi‘?‘?[slﬁ![13.2’3-"'““’““3“““ technology —geding of
input termnal 5 is CgieMn@hiétBres ARd hfoQited ahidib b MatiA sGRIRY RSRR up YShbout 3.9
and a seventh masked threshold determining unit 14.7. The input termnal 5
is also coupled Mbitdh Paatd3:t3u8i®al i nput of the second signal .

conbi natign gyt 10. 2xscﬁf!mae%@mfaﬁmau Et?ﬁdﬁ?@?%“?ﬁ’sl;%ﬁ%. lhﬁ{rﬁﬁﬂikgl %clfﬂ?ihog&mdwﬂg of

unit 14.7 is coupled an input of a fifth selection unit
sel ection unit 16.5 hmpvingepictures 4nd asspgiated gudipl Bart foaudi@ out put of the

masked t hreshol d



determning unit 14.5. Further, the output of the data conpression unit
12.5 is coupled to a further i nput of the signal combining unit 18.3.
The encoder apparatus functions as follows. In the present enbodi nent, the
30 signal conbination unit 10.1 conbines the signals L, C and S[err] in

order to obtai nwg d7jzkseb conbi nation signal L[err], that s%ﬁg the
fol |l owi ng equati on: 22 ﬁ‘;ﬂ

+ C+ Slerr]. : (Eq. 11a)
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E(C)JTn{lII Egz/ ?ggzgi gnals R Cand Sr i Eurt herorf:lg(ra tsi)g(r)]z![ ai nnglmmuﬂwlﬂ ”"””i’z

conbi nation signal Rerr], that satisfies the follow ng .eqdatfont *

Rlerr] = R+ C+ S[err]. (Eq.11b) 5 .

The masked threshold determning units 14.1, 14.2. 14.3, 14.4 and 14.5
again generate a nmasked threshold m[err] m[err] nlerr], ntferr]
and nterr] respectively, fromthe signals L, err R and Rl err]

1,
respectivel y; appl i ed*RP3TANYSOF encoding & P'U@"Fyn%ﬁﬁ‘@“' mfpfvmswn signalsy having ayjlesst
and 14.7 . fr9eR ﬁﬁh@anaﬁémdexmgash@cl&lglmmh{aiuoars@gnm[err] respectively

fromthe signals S[err] and S[err] respectively, 10 appl led to their
i nput s. - second input means fqrnécwn&etsmd@gwahmfmem signzleshol ds in the

sel ection unigmg %\Fh%cox%ﬁmgnﬁpﬂmns for &ﬁ\?tﬁm‘n sﬁﬁé"ﬁrs?ﬁnc?%%%l:@ct]a qalabove in

the description reference to | gures sel ection
of the rra%kenformawmrml and being g@p@éttp@nmtpta fiBt eomgnatigolsignhlat it sel ects

e ger o B o BoBRUEH SR STMEGL O S0 Llp OB
t he masked tinfiossitidndsignal stas sedtaain ifiost andisecob .datai reduwad idigital information signals,
- first, second and third masked threshold determining means for determining first, second
and third masked thresholds respectively from the first, second digital information signals
10 and the first combination signal respectively,
- first selection means for deriving one masked threshold from at least the first and third
masked threshold so as to obtain a first selected masked threshold, the first data compression
means being adapted to carry out a data compression step on the first digital information
signal in response to said first selected masked threshold,
15 - formatting means for combining the first and second data reduced digital information
signals into a transmission signal suitable for transmission via a transmission medium,
2. Apparatus as claimed in claim |, wherein said first selected masked threshold is
derived from the smallest of the masked thresholds supplied to the first selection means.
3. Apparatus as claimed in claim 1 or 2, further provided with second selection
20 means for deriving one masked threshold from at least the second and third masked threshold
50 as to obtain a second selected masked threshold, the second data compression means being
adapted to carry out a data compression step on the second digital information signal in
- response to said second selected masked threshold.
4. Apparatus as claimed in claim 3, wherein said second selected masked threshold
25 is derived from the smallest of the masked thresholds supplied 10 the second selection means.
S. Apparatus as claimed in claim | or 2, further provided with |
- third input means for receiving a third digitat information signal, |
- second signal combination means for combining at least the second and third digital

information signal and being adapted to generate a second combination signal,



t hat |t selects the snallest one of the ma [err] and
nt{err] applied by the det er m ni ng unr !H j respectrvely
Figure 8 shows not only a portion of the e f figure 7, but

al so - a correspondi ng decoder apparatus. The decoder appar at us shovvs
| arge ' resenbl anowe swidsbs t he 20 decoder apparatus of figure 4. Pbgrnenceszs
denul ti pl exer unit 30.3 also retrieves t he2dat a corrpressed fourth and

fifth - digital _si nals fromthe transm ssion signal and,. Suppli es t he. dat
conpressed - gmgr qoarpr%srlaweén%@ 86&%@&1@5?%&?3@“%‘&{@ gﬁﬁ%’r“%'ﬂr Sighg s
and 32.5. | Qo%&xrﬂﬁ‘ﬁlﬂr&ddi@?éﬂﬁéedﬂl ftal informanskigrahle fourt h data corrpressed
digital information signal is ex anded so as to obtain a plica

Slerr]" of ttfeuttband fif ugqskeq thrasheld ifgtermining wrans foy @qﬂrr]mn"mémer'gm fifth
combi nat i on il ffesho Eh?sfrid??hé Bl el nforofatioR ksl Al the s@BndtS O
I nation srgna ,

obtain a co accor dance wi th
L[err]"'"'"'5 = combinagon slgqlgpsqectwely, (Eq. 12a) 30

I Uhe dat @ cxpaRCBiecfh Mneifs B ek bid haflBl 3 BB £ \chsOing Bheong, thig

i nformation 0O as to tan a replica
the fifth dragdtfzﬂh maflaad mlireslmldsssognm olBair a }ecoﬂdmlected masikerh hiresholdh itheasecand

o 2 oS Bork ek e i g o B U 8 e g
97/ 38493 °©  digital information signal in response to shftl second selected masked threshold,
ZCT{'_I 2[93\8 t%ird selection means for deriving c(r\gdpasf%jhreshold from at lez'ﬂt Ghe l’lulrtlh Wg}fg)
necessary, hrisked @ireshblansol 43 tolobBilr ®thigleselecnd masked fHaeshaias kedhirdiggghol ds
compression means being adapted to carry out a data compression step on the third digital
information signal in response to said third selected masked threshold.
-~ the formatting means being further adapted to combine the third data reduced digital
15 information signal into said transmission signal suitable for transmission via said transmission
medium.
6. Apparatus as claimed in claim 5, wherein said second selected masked threshold
is the smallest of the masked thresholds supplied to the second selection means, and said
third selected masked threshold is the smallest of the masked thresholds supplied to the third
20 selection means. _
7. Apparatus as claimed in claim 5 or 6, further provided with
- fourth input means for receiving a fourth digital information signal,
- the first mentioned signal combination means being adapted to combine the first, second
and fourth digital information signal so as to generate said first combination signal,
25 - the second signal combination means being adapted to combine the second, third and fourth
digital information signal so as to generate said second combination signal,
- fourth data compression means for data compressing-the. fourth :digital information :signal so
as to obtain a fourth data reduced digital information signal, '
- sixth masked threshold determining means for determining a sixth masked threshold from
30 the fourth digital information signal,
- fourth selection means for deriving one masked threshold from the third, fifth and sixth
masked thresholds so as to obtain a fourth selected masked threshold, the fourth data
compression means being adapted to carry out a data compression step on the fourth digital

information signal in response to said fourth selected masked threshold,



sel ected can be supplied to the. s i i N, nit 18.3 and transnitted.
5 In a further elﬁ ﬁ HB rlﬁmof t he encoder apparatus
of figure 7 and 8, the si gha U t 10.1 combi nes the

signals L, C and S[err] in order to obtain a first conbi nati on signal
Ll[err], that sayp ?ﬁg the foll owm ng equati on:
L[err] =L + a. C + Terr] 24 - (Eg. 13a) 1 §CTMBYTI00325

Further, the signal conbination unit 10.2 conbines the signals R C and
S[err] i'n - the fonmiagting weaisthaing fartheradapted tntombind the foirgnddta Rideced digilat
satisfies t,

Rlerr] = gfor;ng! &nogkx% u?tgLéthi' Hhsmission signal suitable for tra(11§1lnsing% 1a1§oa)d transmission

In this vermed:umof t he encoder appar at us, the masked threshol d determ ning

uni t 4.2 and the sel ecti.on 162funct|o in,th read
descri bed ;%ove Wit pE gy gam in f’lﬁ'"f Re“@m}?é fpurth s ‘\gﬁﬁ“"’g{“’d threkhold
A furthes exhedidliesiofdthe Ht@k@ie:hﬁeﬁdldkf‘supﬁhéd"@ mehﬁ@w seRRctioi mgantb. 4 and 16.5
will 20 now be given. ermnln unit 14.6

gener at es Pmasked tAPRASARY 88 claimed i da“‘Tﬁe‘“'részBEFr providghwith ol d ni[err]"
is the rfask%uhm@ﬁh%aniﬂfnb&mlsgsmnhbmﬁmﬁdmmm scgbaui d obtain the

masked threshold nt[err]' in another , hanel mul tiplying
nlerr] by '[@fth jnpmbmepns for geceivingea fibh digital m{@‘nmtnon S'gmﬂow conpares the

masked t hresfy fﬁlﬁl e, ﬁ‘,ﬁ\é& s;ﬁﬁ{i%fﬁb{nﬁﬁéﬂ m&ntsrbeﬁ@%a bR colﬁlﬁnc the first, ]s¢c nd o

Selection is re | owm ng manner . pose [ert
smal | est!0 and fouk dtgluahnmmrqn signalsp as @ generate emd hm gombinkReoh slgmaé.s hol d

] ekt o REdeTR PP RTRARR el being pReRd b cobinihE Ksbed. It ind 6y

for dadigital dmfprmatmmgl@ 60 B ta geneiate sail Mxmmgnmayanm mgnalas ked t hreshol d

of the signa S det e dat a
conpr essi ng é"@&' {a]éﬂ"ipé Rat i ‘6"‘%” ‘J’rrﬂa[ae?or"]'qﬁ: F%%Foém?mdmw fiffel t'gg sigal so
masked 30 admemhmb d foumth daaaomprqgseesisgmgnﬁ{)m@n signal, The
determ th]t 14. 7 nerat es masked thr.es

ol d. J1.. Th d
Chr eshol Spta COMPYESSofMeARY O (PR SRBIPLEH B8 “aﬁn%fﬂ?r%ﬁéﬁr thigraatign, HEvRbEe as
colult d f)bt ai o rgﬂi}ﬁn agHitedata com e&ﬁ@@}ﬁmﬂ’ﬁrﬁlmlb?s@ﬁmt he{ way, namel y by
nmu | I N r err e S CltI on, uni
T ey | Mexnised el daShiding ions s dEbrraing A, giri Toakes Brasiod from

the fourth digital information signal,

i

il'_r

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

20 from the fifth digital information signal, |
- fourth selection means for deriving one masked threshold from the third and sixth masked
thresholds so as to obtain a fourth selected masked threshold. the fourth data compression
means being adapted to carry out a data compression step on the fourth digital information
signal in response to said fourth selected masked threshold,

25 - fifth selection means for deriving one masked threshold from the fifth and seventh masked
thresholds so as to obtain a fifth selecled masked threshold, the fifth data compression means
being adapted to carry out a data compression:step on: .the fifth digital information signal in
response to said fifth selected masked threshold.

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

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

10. Apparatus as claimed in claim 9, wherein said fourth selected masked threshold
is the smallest of the masked thresholds supplied to the fourth selection means, and said fifth
selected masked threshold is the smallest of the masked thresholds supplied to the fifth
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PCT/ 1 B97/ 00325 Se ed in the foll ow ng
manner. Suppose that nt7' is the sma”m“lmn”“"uan threshold. In that
situation, the nmasked threshold nt[erf] fs 'usdd ffor *data conpressing
Sferr]. If m[ewderistagshe small est masked threshold, the maski ngerabdfidobasOf
the signal R err] is used for data co®bressing Sr in the foflow ng
way: the masked threshold of the signal Rerr]/ [err]d[ferr] is 5

det er mi ned aplectipsdeeanss data conpressing S[err]. Alternatively, m[err]/
[err]dlerr] s used ed i R 66! pHecking s CORBEIR I8 fldmatter
Slerr]. i %pht&ﬁlf% se ec{nl %nrxbuni ts fg?l t%_ 16.5 may further be
adapt ed to gndanbs scfurther adapted te dembineram étrnctidnesigral havdng & melatiasipydtht hat t wo

of them sel e t e . . s descri bed above with
ref erence tggieﬁt'iﬁpg'r@oé%i :mléggﬁ&ggm{’%e ?%Lgﬁisglgnfl%'ﬁg 2. Further, if three 10
of them sl d@t the s#Apparmaskasctidimed Fharydne ofhthepréceding slrimai compnising hiser

i eshol o s SPREOTR s for b e SpBlipg N Elpen ey F bl By

subtract ed. comprising a flag signal genetoremeaddor genermtiag alagfsignabin fegponssstoramand 8
may further rovided with the user t‘iggatgerf.ace 21 (not _.shown,in the

be
figures 7 arﬁ?atﬂﬁ‘g(fg G selertion meansg by the) user, the, farmatiing meaps, being; furihier adapted to
control si gnambfedhé Mg BRnadal Qill fréhshnis3ioh Kignal 1@ tlahais§6® WAl safiQrahSmission
i ndi cate that the signal transmtted was encoded in the way in
accor dand@ vW?qH‘f‘Phe i nvention (including the sel ection of the masked
threshol ds) ,33nhi ch Wgﬁgﬁ:&ﬂ% dififed inyohe Bf RiRibceliihg tdEmS | FRG i tal $ghal
signal, or so as to indicate that no such selection took place (flag
absent). combination means is agapted: - GHKIPlYH ER MPYE sighad rersived &dp @ firg Anput with 2
arr angenent O 1 S| . ' : : n
fgﬁf mﬁ&a@{}éc nhAfeS {&Jﬁﬂié.piéé’? se%H:RPinl‘gﬁPs@eﬁl g&ﬁnvﬁﬁl‘%;g\gf&ecﬁi%ﬁ% equ

a storage nmedi um as a recor rier. Flgu emati c

shows such  sesandrmujtiplieation yelve and tmaddqhe muiuplied varsians of ghershandsssgendeinput
The 19! Qgdiaflenoted by 190 is the encoder apparatus described above. The
bl ock denote y 191 can be a channel encoder, if the channel encoder

i s not incorlerated iAppatatuscasndiaimeddn anpione of the cldms 530110, wherirpthe f@st3igriah

as an oxanp! S HRey e s e REDU Rl e shbn Al DimiaBor BEA Surce o™

an error constantrand tto @dd tie meitiphed seechdodiital infohmatioacignakbro. the dirst liggital agai n
as an exanpl.e. _an.8-t0o-10 dul at il on L1 known in the art ee .. .
document ( 5)foxmaRan ?‘?’&“3‘ B as F%?&g‘érfé@sff"sﬁ “s"v'\'@é‘ﬁ"u"gd’a{}%} the' sécoid signal Combination

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

and to add or subtract the multiplied second digital information signal to/from the third
digital information signal so as to obtain said second combination signal, the second selection
means being further adapted to select a masked threshold corresponding to the masked
threshold of said first combination signal, divided by the absolute value of said first constant,
25  if the third masked threshold is smailer than the fifth masked threshold and also smaller than
the second masked threshold.
15. : Apparatus as claimed in anyone of the claims 3 to 14, wherein, if at least two
of the selection means have selected the same masked threshold as the selected masked
threshold, such at least two selection means are further adapted to subtract a certain number
30 of decibels from the selected masked threshold and supply the masked threshold thus
obtained as the selected masked threshold.
16. | Apparatus for encoding a plurality of n digital information signals, having n
input means for receiving the n digital information signals respectively at least one signal

combination means for combining at least two of the n digital information signals and being



The signal thus obtained is recorded I n on “ﬁm a multiplicity of

tracks on a record carrier 193, m\‘“m‘ ic or optical record
carrier, by means of witing neans. 9: a magnetic or optical

head 195 The storage nedium may al ter natlvel y be a solid state

menory. WO 97138493 Whi | st the present invention has be%c)ﬁg%oé
W th respect to preterred enbodi ment8thereof, it is to be undersfood
that these are not limtative exanples. Thus, various nodifications

may becorre adapted torgenerate atdenst 3 firstcatmbinatiomsiznalt n daR(HBRTESHEP Aeaps fpr each

WO 97/ 3849
the n digital nfo nation signals so as to ob in each one ofn data
PCT/ 1 B97/ Oggﬁ\gompresmpg%etoﬁe esnco1 £ ‘ | g‘l nv%ntsl (;na dae fined t he

cl ai ns. reduced digital informatidn ﬂgm@l idasteﬂ +V maskes! téreéhn!é dewppmingt mgang fendes

the nul.ti d
encoded : n P‘i“gnatgf%@ﬂ wsp%& E’g&%gﬂg%sgéémgw tﬁ?m ?‘ F\ee'?égc%h'él?&g%%é'# )a(tte us.
Thi's gecsad@rgnal@ma Qlﬁdt;tﬂ leass ﬁrdt)eommnatlirhem?fal mpequvagt saldction rmeta:xs forrdgriving n

rocedure so as,to eas wo_co Ite.i mal

F hat can bé&elected %‘d‘ﬁ él%} s‘k’%?&?‘%‘ fgnlamazke “i'ﬁi&“f]‘%u Fgmgressm"

posi.ti oned man@b&hgm £dapied 10 Etfy 0@ a data GEMPRsSiEh QepIon bRe ﬂﬁrﬁ)m@fuﬂt may
becone audi ble. Investigations resulted in the reco t hose

tio
noi se ponpé?fé‘ﬂ‘%“m?@ Eﬂﬁﬁﬁ“@?ﬁmt@e&%é@dd‘fs qcted FRas ‘F‘L RB\"BE%‘QEC“"
speci fi cal lggmdifaGe ﬂ.eaﬁefoﬁeémmgtzﬁe A 'dadli rediced digiMingitanlios sighdl® ifiekse t hat
could not be 10 "nmasked any nore. By sel ecting another nmsked threshol d,
this pribl emnemuman isignalosuitable for trangiission s ATARSIMFSION MEHIAY NEItEAntegRT

mfornahoriar? ! choice is made for the masked threshold with
whi ch the infor rratlon signal in question nust be data reduced. The choice
is madd7oet ween Apparatussas dlaimednins Rlaim tlﬁ-r whereingsselesied maskegh threshplgd ishe

he. masked AR it b ¥Bkroupiof HE 3 Il .01 Ripl RAT A Ghon Wl £ s BTE | ©

masked t hr esdsked thaeshpldeid tier smnliestaaf th@ﬁbsktdtthmm(édsgnaatdtsnbzm'HMCI udes

it 25 eintn T g% maHtgjegnl rS]| gg@épaﬁlﬁsqfégglﬁ%p%ﬁ\&ae‘)lufag 81; 1 di cﬁltdl infi rnld[l{)rp?nfrnal# m?avmg input
means for receiving the n digital information signals, signal combination means for
combining at least two of the n digital information signals and being adapted to generate at
least a first combination signal, data compression means for data compressing the n digital
information signals so as to obtain n data reduced digital information signals, masked

20 threshold determining means for determining at least n+1 masked thresholds from the n
digital information signals and the at least first combination signal. selection means for
deriving n selected masked thresholds from the at least n+1 masked thresholds, a selected
masked threshold being selected from a subgroup of at least two masked thresholds from the
at least n+1 masked thresholds, the n subgroups for the selection of the n selected masked

25 threshold being different from each other, the data compression means being each adapted to
carry out a data compression step on each of the n digital information signals in response to
one of said n selected masked thresholds respectively, formatting. means for combining the n
data reduced digital information signals into a transmission signal suitable for transmission
via a transmission medium, n being an integer larger than }.

30 19, Apparatus as claimed in claim 18, wherein a selected masked threshold is
selected from a subgroup of at least two masked thresholds from the at least n-+ 1 masked
thresholds such that said selected masked threshold is the smallest of the masked thresholds
in said subgroup.

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



features as herein disclosed. 97/ 38493
PCT/ | B97/ 00325 List of relatl eﬂ!ﬂmmmﬂ& ”"l (‘1a) 3.AES.,
Vol . 40, No. 5, May 1992, pp. 376 “Matrixing of

bitrate reduced audio S|gnals by WR Th. ten Kat e. et al, in Proc.

of the | CASSP, WeP¥ashdar ch 23- 26, San Francisco. Vol.2, pp. II- 00325
11-208. (2) US Pat ent appli cat 2bn ser. no. 08/ 427, 646 (PHQ
93-002) 5 (3) Eur opean Patent Application no. , 973 é PHN 13. 241).
(4) veitingJaeans fa WRAHIng st transmissian ﬁtsnawg'f’ 3 §iQIRge c' m, Sueh 3§ a recorq 5
US patent spggerno. 4,620,31 1 (PHN 11.117). (6) European

Pat ent Application no. 400.755 (PHQ 89. 018f) ur opean
Patent AppliZation ndvethed oBersofingid plugalitysf digitg) “'(“7‘15‘)3“0“ “g"a‘SEl!?Fé‘i‘fé'%ﬂﬁ’

Pat ent Appli 91 (PHN 13. 329) (8) EP 678, 226- Al
and US ser . BRHSRe 1 sEpo f(ngN 14. 615) (9) 1SQ | EC

i nternati i)nalreeﬁmnglarﬁi’sﬂ tﬁgﬂﬂllﬂﬁnﬁatlohrsignahat i on technol ogy - codi ng of

nmovi ng pictures.and igital storage nmedia up to about
1.5 receiving 2 oot %gr,ﬁﬂgﬁa%&g{gngx 15 (10) | SO' | EC

i nt er nat i onal contbiring thik ﬂiﬁt drﬂBsfeaen’ﬂ digitd] inforbation sigeehsvodsoig\generaedi firyt of

novi ng pi ct ucro?n m%tnlgn%lsg%%m ated audi o, Part 3: audio.
- data compressing the first and second digital information signal so as to obtain first and

10 second data reduced digital information signals,
- determining first, second and third masked thresholds respectively from the first, second
digital information signals and the combination signal respectively,
- deriving one masked threshold from the first and third masked threshold so as to obtain 2
first selected ‘masked threshold, the data compression step carrying oul:data compression on
15 the first digital information signal in response to said first selected masked threshold,

- combining the first and second data reduced digital information signals into a transmission
signal suitable for transmission via a transmission medium.
22. Method as claimed in claim 21, further comprising the step of writing the
transmission signal into a storage medium, such as a record carrier.
23, Apparatus for encoding a plurality of n digital information signals, having n
input means for receiving the n digital information signals respectively, n data compression
means for each data compressing one of the n digital information signals so as to obtain each
ane of n data reduced digital information signals, at least n masked threshold determining
means for determining at least n masked thresholds from the n digital information signals
respectively, selection means for deriving n selected masked thresholds from the at least n+1
masked thresholds, such that at least one selected masked threshold is obtained from a
selection of at least two of the at least n masked thresholds, the n data compression means
being each adapted to carry out a data compression step on -one the n digital information
signals in response to one of said n selected masked thresholds respectively, formatting
means for combining the n data reduced digital information signals into a transmission signal
suitable for transmission via a transmission medium, n being an integer larger than I.
24. Method of encoding a plurality of digital information signals, the method
comprising the steps of '

- receiving a first digital information signal,
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e O \\Illllliillﬂlll}l“l\!l”ﬂ coding a plurality o

digital information si gnal S, haw ng | east - first input nmeans for
receiving a firggosh informati on si gnal , - second inp WY for
recei ving a second dﬂgl tal information si @&al - first si g#ﬂ’%g 25

combi nati on neans. for conbining at |east the first and second di gital 5
i nf or mat i on redeiyieg a aerond digigl i tatidn signglenerate a first comnbination

I d
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and second setahddamdadxmdd dlgﬁat mlfori:milom sighalen si gnal S, - first, second

and third ked. t hr rmnl s..for dter n flr t second
and -third feeEEginy @?ﬂ B’éﬂi‘FE@’FgF"?‘f} TR e st %’{ i gital

i nf or mat i ofnfotmEvnighals regpdctt\m.y first conbination si gnal respectl vel y,

- first selection neans for der.i vi masked thre romat |easf the
First - and ¢ REFYIRE one TRRkeKChres TABY thedysLandy Genut) AR el oo o BBiai »
nmasked t hr ggiQkideted Mfaskddr thieshiGl 2the MARI RRfpréSion step cHRANE dALUAE cofpREtsh &P

carry out a data conpression step on the first d| gital information
si gnal in thesfishdigitalgnfosmation sigpal dn Fespense torsait st selpeied, siagked ghreshold,

formatting. %ﬁ%&.ﬁﬂm ?{}mna'se&nhhﬁd rellfded AfigiaP ﬁﬁ&rﬂﬁu%k@uél?%? Sratedlistion
i nformation S Into a transm ssion si sul

transm ssi gignel %"tablﬁ fomiEansmission vieditiapsmission “Ed""“ Appar at us as
claimed in claiml, wherein said first selected nasked threshold is
derived fromthe smallest of the masked thresholds supplied to the first
sel ecti on neans. 3. Apparatus as clained in claim1l or 2,
further- provided with second selection 20 neans for deriving one masked
threshold fromat |east the second and third nasked threshold



so as to obtain a second sel ected masked thréshold, t he second data

conpressi on neans bei ng adapted to carry ‘out a data conpression step
on the second digital information signal in response to said second
sel ected masked t hreshol d. 4. Apparatus as clained in claim

3, wherein Said“ﬁg?@g§356|60t6d masked threshold 25 is deri vededssviois

smal | est of the threshol ds supplied to the second sel ection means.
5. Apparatus as clained in clalqg 2, further provided with
- third input nmeans for receiving a thlré Ebltal i nformation signal,

- second signal conbination neans for conbining at | east the second and
third digital i nformati on signal and being adapted to generate a
second conbi nation signal, WO 97/ 38493

PCT/ 1 B97/ 00325 _

- third data conpression neans for data conp
i nformation signal so as to obtain a thi
infornmation signal. - fourtﬁ4dnd fifthCnHIRS : ey m ni ng

' 23
ﬁg third digital

si gnal respect|&=
threshol d fromat |east t :
so as to obtain a second elected nasked thr¢shold, the second dat a
conpressi on neans being adapted{jg carry out ja dpata conpre55|on step on the

second digitqé i nforrmation -|gnal in regponge dé& sel ected
masked threshol d 0 - tk' N fo

threshol d from g Jlea THRESHM O H--12-h- as to
obtain a third sel ected{ nd NERMINER I, th ion
nmeans bei ng adapt ed_L.g ess '

di gi tal i nf or nie deignal in response o shid third selected masked

t hreshol d. - 1]

.ut|ng4peans bei nglfuriher adapted to conbine the
third data reduced ™ ornatlon Si

signal suitable for

gnaj into said transm ssion
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nedlun1 6. Apparatus as clained in claim5, wherein said

second sel ected masked threshold is the small est of the masked

t hreshol ds supplied to the second sel ection neans, and said third

sel ected masked threshold is the smallest of the masked threshol ds suppl i ed
to the third 20wo3fhkgesi ON neans. 7. Appar at us eTAbereeReE i N
claim5 or 6, further provided with - fourth input neans for receiving
a fourth digital information signal. é%/ the first nentioned signal

conbi nati on neans bei ng adapted to conbi e first, second and

fourth digital information signal so as to generate said first conbination

signal, 25 - the second signal conbination neans bei ng adapted to conbi ne
the second, third and fourth digital information signal so as to
generate said second conbi nation signal, - fourth data conpression
means for data conpressing the fourth dlgltal i nformation signal so as

to obtain a fourth data reduced d|g|t&41|nfornat|on si gnal , - sixth

from30 the four
means for derivilng R
masked threshol ds so as to obta
fourth data conpressi on ne
conpressi-on step on the fourth
to said fourth sebected masked
24

= VOSZD
bei ng further ageg 2 _condi 2 rleducad & R
information signal intq said trhnsmifssi on si gnal syui ER ﬂﬂ&gksion
via said transm ssion medi um 8. p cl ai med in
claim?7, wherein said flourth sefected nasked thresh i's the smal | est

at i on S|gnal in response

hr esho . -W\o 97/ 38493
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9. Apparatus as clained in claim5 or 6, further provided with

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

- fifth input neans for receiving a fifth digital information signal, -
the first nentioned signal conbination neans being adapted to conbi ne the

first, second 10womdsdopurth digital information signal so as t g RGeS
said first conbination signal, - the second signal conblnatlon neans
bei ng adapted to conbine the second, thir fifth di gi tal
information signal so as to generate said nd conbi nati on signal. -
fourth data conpression neans for data conpressing the fourth digital

i nformation signal sa as to obtain a fourth data conpressed digital

i nformation signal,g? s fifth data conpression nmeans for g% LConpressing
the fifth digital infornetd on signal so as to obtain a™if{h dat a
conpressed digital inforjgation signal, - sixth masked thredtsl d
determ ning neans forf{deberfmi ning a sixth masked threshol d fro t he
fourth digital infor =:E§g:3|gnal - seventh masked t hr qshz#

determ ni ng neans for gg +ng a seventh nasked threshuld ==lomt he
fifth digital inforne 4i gnal , - fourth sel ecti onbeder= e

deriving one nasked thegshdl d fronlthe third and si xth masked

thresholds so as to obtginq a fourth sel ected masked t hreshol d. e fourth
data conpressi on £ Being adapted to carry out a datalJcenpression
step on the fourth digitalN\J nfornmalTo signal in_x«e o said

fourth sel ected masked threskold, 25 - fifth Sebes for deriving
one nmasked threshold fromtfg|fifth and sey¢nth nmasked — t hreshol ds so
as to obtain a fifth sel ect ga-=ppsked thre'-~ g, the fif{Ridata conpression

means bei ng adapted tojcasery out a dat onpressi o :p on the Fifth
digital information siggl Iz resgongg &=p sai d shift ¢l ect ed masked
t hreshol d. - the foPma >3p nean be ur t herf3ao §il to conbine the
fourth and fifth data reducéds=sD digital prmat i on si{gpnals into said
transm ssion signal suitable for transm ssipn via said transm ssi on
medi um 10. Appar atws.as clainefd in clai m9—wherein said
fourth sel ected masked threshol d is thge smal Le of the masked
t hreshol ds supplied to the fourth sel ect~on{ mpaems, and said fifth
sel ected nmasked threshold is the snall estda e masked threshol ds supplied
' - 2
to the fifth s~ 3
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WD 97/ 38493 :
PCT/ 1 B97/ 00325 sel ecti on neans. 11. Apparatus as clained in
anyone of the preceding clainms, wherein the formatter means i s further
adapted to conbine an instruction signal having a relationship with a

sel ected maskedgwigysagdee!l d into the transm ssion signal. 5 12.pcrmeoos2s
Apparatus as clained in anyone of the preceding clains, conprising user
control led neans for enabling and disabliq;’ he sel ection neans, the
apparatus further conprising a flag 'gial generator neans for
generating a flag signal in response to an enabling of the selection
nmeans by the user, the formatting neaﬁ being further adapted to

conbine the flag signal into said tran§m ssion signal for tranﬁyjssion Vi a
said transm ssion{10 medium 1 paratus as claljed in

anyone of the pregedi ng clains, wherkg qrfaty ca nmeans i s
adapted to nultﬂp a T1rst Tnpgt sPhg Tved Via a Jnhasianio cyth a
first multiplication value, to fulti = ~&=se€ond i fpul SLgi=2 2dei ved Vvia

a second input with a second multiplication v@lue and to add the
mul tiplied versions of the firstf and 4éd4ond i nput 15 signals. 14.
Appar atus as claiqu in anyone ¢f the glains 5 to 10, wherein W6 first
si gnal conbi nati on neans -arne adfp rwigormﬁéi)ly the second digital
information sigriy : } ; i A6 > i pld
second digital informatj on signdl NERJ ¢ diglteg
signal so as to obtain fsaid firgt conbination signgl| the sSecond signa
conbi nation 20 neans & e adaptgd to nmultiply the gefpond digital
information signal withf a second constiant and{tp add or subtract the

mul tiplied secondzgigital inforgation gignal to/fren{the third§.2 di gi t al
information signaly so gs to obtgin Sﬁélﬁﬁﬂﬂﬂ gﬁnbiHation si gnga t he
second sel ectiorg 40 Lyl t her ada - 3 ;

t hreshol d correspondi rmaskefl t fr eshopd

conbi nati on signal, difw ded by} tthe absol ute val ue ' 'onstant,
25 if the third mask threshplld is snall er than b fifth masked
threshold and also s l er tha ed t hr eshojg 15.
Apparatus as claipged §n anyone wherein, jf at |east
t wo of the sel ecfijon nean T o SV eshol d as
the sel ected mask o~ ,*:Lvmm are
further adapted to subtiract €C SaLuLL
sel ected masked threps %Id an 5hol d t hus
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obt ai ned as the sel ected nmasked threshol d. 16. Appar atus for
encoding a plurality of n digital information signals, having n i nput
means for receiving the n digital information signals respectively at | east
one signal conmbi nati on nmeans for conbining at |east two of the n
digital infor ITB.tI opssfl gnal s and bei ng VWO 9 Faameido32s

26 PCT/ 1 B97/ 00325 adapted to generate at

| east a first conbination signal, n dat ﬁgglgressi on neans for each

data conpressing one of the n di gltal tion signals so as to obtain
each one of n data reduced digital information signals, at |east n+ |
masked threshol d determ ning neans for determ ning at |east n+ 1 nasked
threshol ds respectively dromthe n digital information 5 siggals and the
at | east first conbinakjpn si gnal respectively, selection nahs for
deriving n sel ect eeBfrasked threshol ds fromthe at |east “hf | masked

t hreshol ds, the n dat g=cQm}y essi on nmeans bei ng each ad@ptgd fo carry
out a data conpressiofysZepl on one the n digital i nf or §& signals in
response to one of sat@HZEkI el ed nasked threshol ds r &peSBEY,
formatti ng neans for {# @Fﬂ ng"{ he n data reduced digi tal v At i on
signals into a 10 tr4nddisgion signal suitable for transmi pnj via a

transm ssion medi um n{bgring an integer | ar ger than 17.
Apparatus as clained in ™ wherein a sel ect ed wesKed eshold is
sel ected froma subgroyp of 2 At s 0l ds such t hat

sai d sel ected masked threshol d_Ts<] masked

threshol ds in said subgroup. 15- 8 - Appara’q-;.; for encoding a
plurality of n digitd ~Ravi ng i ngot— means for
receiving the n digi taIE nf or ma si gnal cgnbirjati on neans for
conbi ni ng at Ieas.t-t -‘ antloﬂ'mgnals and bei ng
adapted to generd@E e j' nat¥on igrjal, data
conpressi on nmeans forl g% e—H=di gi t al i nf or mati on
signals so as to obtairp n data refluced digifal informatilon signals, masked
+ 20 threshold determ ning~weans for~dgtermnyng at | east n+l nasked
thresholds fromthe n
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digifal information signals and the at least first conbination signal.

sel ecti on neans for deriving n selected nmasked thresholds fromthe at
| east n+ | nasked thresholds, a selected masked t hreshol d bei ng
sel ected froma subgroup .of at | east two masked thresholds fromthe at

l east n + 1 maskgslgddghashol ds, the n subgroups for the sel ecti opc@iBeibiEes,
sel ected masked 2 threshold being different fromeach other, the data
conpressi on neans .bei ng each adapted to E%( carry out a data conpression
step on each of the n digital informationvYgiMnals in response to one
of said n sel ected masked threshol ds Hﬁ;pectively, formatti ng neans for
conbining the n data reduced digitial information signalgg{nto a
transmi ssion signal suitable for trapsgissi

oSS m ssi on
medi um n beingdsg%integer | arger t hhoMAEY

o0 via a tran

clainmed in clai ., whereln a 3ele fglqyw@ﬁa'thre§hols

froma subgroup of at |east twojnask bR | ds {70 :

masked t hreshol ds such that said sel ected nmagked threshold is the
smal | est of the masked threshol ¢s hgr oup. 20.
Apparatus as claimgd in anyone ¢f the gre hi s, furt provi ded

a storage nedium such ps a recgrd ‘ ERMINER],
encoding a plurality ofjdigital {information signal§
conprising the steps of{5 - regeiving a first digitpl information signal,
- receiving a second dipital i nffor mat i{qy2 si gnal , - conbining the first
and second digitalyinfofmtion gignal g0 as to gengrate a fites
conbi nati on signal), - data tonprfssurm;iﬁehﬁirst and secgnd digita
i nformation sigr@z : ¥ rst and p8-=—spepr ce
digital information sifghals, - fermniing figst cond ang— d
masked threshol ds respgektively] fromthe first, secpnf -
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digital information signals and the conbi nation signal respectively. -
deriving one nmasked threshold fromthe first and third nasked threshold so
as to obtain a first selected masked threshold, the data conpression
step carrying out data conpression on 15 the first digital information
signal in respoRgp@skgesai d first selected masked threshold, PCT/IBY7/00325
conbining the first and second data reduced digital |nfornat|on signal s
into a transm ssion si gnal SU|tabI§éng§ transm ssion via a

transm ssi'on medi um 22. d as clainmed in claim21.
further conprising the step of witing the transm ssion signal into a
storage nedium such as a record carrier. 23. Appar atus for
encodi-ng a plurality of @ digital information signals, aving n i nput
means for receiving th& digital information signalsié-spectively, n data
conpr essi on nmeans~ibr each data conpressi ng one the n digital

i nformation signals sp @§ tjo obtain each one of [ n.datp reduced digital
information signals, R st ) nmasked threshol d det ggEEni hg nmeans for
-determning at |east @B Kledxt hr eshol ds from t h& o G i nformation
signal s respecti e selection neans for d&Piv{Agn kel ected masked
thresholds fromthe a n+1 masked t hr esholdds ch that at |east
one sel ected masked thyeshiold is obtained froma splpction of at |east
two of the at |east n has eshol ds, the n_datg_eefprsssi on neans
bei ng each adapted to farry oU I~SQAPTESSHON Step on BQe the n

digital information si gnal s_iA SporSTta.one of said msel ect ed
masked threshol ds respectivel ya fornang ng ‘oreans for cofggilni ng the'n

data reduced digital

~ nt o ajgtramsm ssi on gsregyal
suitable for transm g

sl on nedi u n bei ng [an iint eger

| arger than 1. 5_ B2 : x /e (G emcQdi ngla plwsal ifty ¢f digital
i nformation si gna s, | 1 5% o 52 i é‘?‘;ﬁ% t hefst ep§Nof ] -
receiving a first di & | o i ghal , | / 38493

28 PCT/IBQ /00325 -Jreceiving a gecond :
digital information signatsc dataconpiessi ng e first second digital
information signal so as to obT&ky st angd
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second data reduced digital information signals, - determning first and
second nmasked thresholds fromthe first and second digital information
signals respectively, - deriving one masked threshold fromthe first and
second masked threshold so as to obtain a first selected masked threshol d,
the data conpresid@iksagsep carrying out data conpression on the gév¥nibrmeszs
digital information signal in response to said first sel ected nasked
threshold, - conbining the first and sec data reduced digital

i nf ormation si gnals into a transm ssion al suitable for transm ssion
via a transm ssion nmedi um
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