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The codebooks used within the quantization methods of the
speech and audio codecs may for instance be based on lattice
structures, as described in reference "Low-complexity
multi-rate lattice vector quantization with application to
wideband TCX speech coding at 32 kbit/s" by S. Ragot, B.
Bessette and R. Lefebvre, Proceedings of the IEEE
International Conference on Acoustics, Speech, and Signal
Processing, 2004 (ICASSP '04), Montreal, Canada, May 17-21,
2004, vol. 1, page 501-504, which is incorporated herein in
its entirety by reference. This reference also describes the

quantization process in more detail.

When lattice structures are used as codebooks, algorithms for

indexing the lattice points are required.
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Binomial algorithms are generally less complex because they

consider several vector components at a time.

SUMMARY
There exists potential to further reduce the complexity of

indexing and/or de-indexing.

According to a first aspect of the present invention, a method
is disclosed, comprising indexing an input vector contained
in a set of vectors of a plurality of sets of vectors. The
indexing comprises performing, in case that the input vector
is contained in a set of vectors of a pre-defined group of

one or more sets of vectors of the plurality of sets of
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contained in a set of vectors of the pre-defined group

of sets of vectors, a general processing. According to
the first aspect of the present invention, further a
conmput er program.is disclosed. The conputer program
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adapted to a characteristic of the sets of vectors in the
pre-defined group of sets of vectors and is only applicable
in case of input vectors contained in sets of vectors with
the characteristic. The indexing further comprises
performing, in case that the input vector is not contained
in a set of vectors of the pre-defined group of sets of

vectors, a general processing.

According to the first aspect of the present invention,

further a computer-readable medium having such a computer
program stored thereon is disclosed. The computer-readable
medium may be any medium that is capable of storing digital
data in electric, magnetic, electro-magnetic or optic form.
The medium may be fixedly installed in a device or may be a

removable medium.
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contained in a set of vectors of a plurality of sets
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configured to perform in case that the input vector

to be indexed is contained in a set of vectors of a

pre-defined group of one or nore sets of vectors of

the plurality of sets of vectors, a specific
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According to a first aspect of the present invention, further
an apparatus is disclosed, comprising means for indexing an
input vector contained in a set of vectors of a plurality of
sets of vectors. The means for indexing comprise means for
performing, in case that the input vector is contained in a
set of vectors of a pre-defined group of one or more sets of
vectors of the plurality of sets of vectors, a specific

processing that is adapted to a characteristic of the sets
of vectors in the pre-defined group of sets of vectors and
is only applicable in case of input vectors contained in sets
of vectors with the characteristic. The means for indexing
further comprise means for performing, in case that the input
vector is not contained in a set of vectors of the pre-defined

group of sets of vectors, a general processing.
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is to be indexed. The input vector is conprised in a

set of vectors, which in turn is conprised in a

plurality of sets of vectors. The plurality of sets of
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of the signs of the components of the input vector or not.

The indexing of the input vector may for instance at least
yield a position index representative of the positions of
values in the input vector. The indexing may additionally
yield a sign index that is representative of a sign of the
components of the input vector. The indexing may furthermore
yield a final index that combines the position index and the
sign index and that may additionally be representative of the

leader class the input vector is contained in.
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processing is applied. Both kinds of processing form
at least a part of the indexing of the input vector.
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input vector is contained in. This allows to improve
processing and to reduce the overall complexity of the

indexing of the input vector.

For instance, the structure of the specific processing may
be simplified as compared to the general processing, for

instance by performing several actions in one loop.

Equally well, introduction of the specific processing may
allow to reduce the complexity of the general processing, for
instance by excluding the processing of input vectors of
particular sets of vectors from general processing (and
including them into the specific processing) so that general
processing can be simplified.Both measures result in reduced

overall complexity of the indexing of the input vector.
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contained in sets of vectors that are not in the
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processing may not be restricted to application in

case of input vectors contained in sets of vectors of

a particular group of sets of vectors only. For

i nstance, the general processing nay_be applicable in
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latter alternative may allow for optimization of the general
processing with respect to input vectors contained in sets
of vectors that are not in the pre-defined group of sets of

vectors.

According to an exemplary embodiment of the first aspect of
the present invention, the general processing, if applied to
input vectors contained in the sets of vectors with the
characteristic, would be more complex than the specific
processing applied to the same input vectors. Therein,
complexity may for instance relate to computational

complexity and/or storage requirements.

According to an exemplary embodiment of the first aspect of
the present invention, input vectors contained in a set of
vectors in the pre-defined group of sets of vectors have a

larger probability of being indexed than input vectors



it may then be particularly useful that the specific
processing is |l ess conplex than the general processing
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speech, audio or video codec, in picture coding, in data
compression or in any other field where quantization is

applied.

The leader classes may be signed, and the indexing may at least
yield a position index representative of the positions of
values in the input vector and a sign index representative
of the signs of the components of the input vector. Then, in
the specific processing, the position index and the sign index
may be jointly determined in one loop. This loop may for
instance cycle through each component of the input vector.
In contrast, in the general processing, the position index
and the sign index may be determined only one after the other.
The indexing may also yield a final index that combines the
position index and the sign index and that may additionally
be representative of the leader class the input vector is

contained in.
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unsi gned. The indexing then may only yield a position
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i nput vector. As the case may be, the indexi ng may
also yield a final index that additionally is
representative of the | eader class the input vector is
contained in. The characteristic to which the specific
processing is adapted nmay be that the pre-defined
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th8racteristic may be particularly useful in the context of
binomial indexing, since, inter alia, it allows determining
the position index and the sign index jointly in one loop
instead of determining them one after the other. Furthermore,
adapting the specific processing to this characteristic may
be useful in the context of binomial indexing, since, inter
alia, the indexing procedure then only has to handle the
position of one value (first one) without having to make
further preparations for checking the positions of the second
value (its position(s) is/are fixed by the fixation of the

position(s) of the first wvalue).

The pre-defined group of leader classes may contain a first
sub-group of leader <classes with leader wvectors the
components of which take only even values, and a second
sub-group of leader <classes with leader wvectors the
components of which take only odd wvalues. The specific

processing then may prescribe different actions in case that



conmponents of which take only odd val ues. The specific

processing then may prescrib$ different actions in
w@a®e/10d168 t he i nput vector is Bontained in a | RGHEP2008/051901

class of the first sub-group of |eader classes than in

a case that the input vector is contained in a | eader

cl ass of the second sub-group of |eader classes

Alternatively, the characteristic to which th

§b@c¥$?%tﬁﬁ6€é§éﬂﬁgCp§t§déﬁﬁeanW%Y“%%d@%éﬂiﬁﬁéOf the first

BEB 8§Ehﬁegfgﬁ%%8e9fcl%§%%r Qhﬂéﬁ%%ﬂ%“é%éé”%ﬁ%@sth? input

| eader classes wth er vectors the components o
vhrcthrt ake ca tmxiarumnuntizerdeof cdebber entharakgesd Fap-group
igsﬁanﬁe tpe | eader classes in the pre-defined group

8 &F Crag8S8E-my have four-val ued | eader vectors.
Handl i ng such | eader classes in the specific

rocessing may allow to reduce the complexity of the
géﬁ@FaPtEV@ééssﬁﬁgf §hﬂééctﬁél§éh@ré¥>pWBé@@sﬁ@@ nagecific

&PSEeQEEX C?Be ng ?Q? b&'@ﬁ £y pt r£@§Q§£n¥§C§95ﬁp of
th three or ent va ues. I'S contributes
@eadedu@ha;dém @Mbyabbnmanpbeﬂé@deﬁ cmdexbegwﬁth leader

nput vectors. Theegfner proces

|
dpplPEabI-ESi ir TaeE tw@b%?oFéﬂgoﬁt§FH%€WW1Q#Wper of

getrefeMectanseal the phuralidy afhesetsh@fr VELdPISs in the
except the sets of vectors of t he pre-defined group of

peesdefivedt groupo & | bepdnr opt pAF2AL NGy dfachefour-valued
98&8%%'v£%$0953' dLﬁ@ %”%%Xiggdgf éfasé££1ﬁ1¥%%t85ec1flc
may be pe I'n

orne ntizati on
basedssmn@]hay&ﬂm&w@mﬂebedhcdeﬂmmmmd@&éimtjeﬁﬁehe general
cl asses. According to an exenpl ary enbodi nent of the

PFPgﬁsﬁéﬁgctSb$c?h%h%ﬁ%%%ﬁﬁa%Iﬂﬁﬂﬁﬁ%ﬁ%HQImgﬂ ﬁ&@%lﬁ@lVSCOpe
gibhnopkak i PUEXERY. with leader vectors with three or less

different values. This contributes to reducing the overall

complexity of indexing of input vectors.

The general processing may be applicable in case of input
vectors contained in any set of vectors of the plurality of
sets of vectors except the sets of vectors of the pre-defined
group of sets of vectors to allow an optimization of the

general processing.

The indexing of the input vector may be performed in a
quantization process that is based on a lattice codebook

defined by the leader classes.

According to an exemplary embodiment of the first aspect of
the present invention, the indexing is a binomial indexing.

In such a binomial indexing, indexing is based on the number



In such a binom al indexing, indexing is based on the

nunber of possibilities of diiiributing val ues on
WPt i n a vector of a certain di nensi on.PCI/EP2008/051901

According to a second aspect of the present invention,

a method is disclosed, conprising determning a target

vector contained in a set of vectors of a plurality of

sets of vectors based on an index associated with the

Pér6@?S&@é#éFle?h@fd@ﬂéﬁﬁﬂﬁWﬁd“@bﬁﬁﬂﬂ%%% %ﬁHHQﬁ%ﬁ%ﬁPS in a
ogcgg§e ghgt?gpgaggrggﬁegggggr is contained in a set

vectors of a pre-defined group of one or nore sets
of vectors of the pIurallty of sets of vectors, a

eci fic processing that adap
BREP ke B LB e S OPne Bhetter O abEE, bop Repheinvention,
peendef i negh gF Do Of SOl 10fi MEHedeSaRd rigS a0BkYget vector
applicable in case of target vectors contained in sets

ePnyeEnersi wAtiet RS eharats &fi stilarahe Wetersi niigvectors
fycLher,conpt} ges BSEEQEH‘CQQ w&'@hc ol EQ?!?;eEh e%ﬁé@‘?t The

vector 1s not contained in a set o vecto
peeedefnhed gooupieésspesfofmvegtots, casgenkral the target

rocessj ng. According to the_second as ect of
PeEER § Roateiond Tuct A SF o grerEtined group

QESGEQS§g1m@9€pEé§bngf|0§&EH§E|QEStQ@eﬁﬁﬁk§l§@yC@§S§e@s of
processor to determine a target vector contained in a

gettofsveet epscofia prarapptypgothset ssofdeptedr §obased

a0 2acLodex, gsspctaLed vl L fhe. $20 9L HEGLA 1 Ged group

barg@tsV@ﬁt@&ct@rgomﬂﬂnnednﬂnzap$ahc®b1¢edh0bssefoa target

pre-defined <§ of one or nore sets of vectors of
Yﬁ@tBFEr%@WE%ﬁ%ﬁ 48t 3°bf Afel¥PEFErSa’spedif gharacteristic.

PrhocgssLhgihhak Eﬁr@QQPt@9mb?1§e§h§é§§5§ﬁh§§'Clgfc55§ that
sets of vectorsS in the pre-defined group of sets of

teetorsgand ds ownliy appldeaid ened in a set of vectors of the

pre-defined group of sets of vectors, a general processing.

According to the second aspect of the present invention,
further a computer program is disclosed, comprising
instructions operable to cause a processor to determine a
target vector contained in a set of vectors of a plurality
of sets of vectors based on an index associated with the target
vector. The determining comprises performing, in case that
the target vector is contained in a set of vectors of a
pre-defined group of one or more sets of vectors of the
plurality of sets of vectors, a specific processing that is
adapted to a characteristic of the sets of vectors in the
pre-defined group of sets of vectors and is only applicable
in case of target vectors contained in sets of vectors with
the characteristic. The determining further comprises

performing, in case that the target vector is not contained



in case of target vectors contained in sets of vectors

wWith the characteristic. The geternining further
w@wpnowess performng, in case“that the tar get PUBEP2908/051901

is not containedin a set of vectors of the pre-defined

group of sets of vectors, a general processing.

According to the second aspect of the present

invention, further a conputer-readabl e nmedi um havi ng

$0ch éeéoﬁﬁuV@FtEFégPé eoPed-fRELBBA PEOHPsefosels of

JQStBQEPugegeﬁsJ@Q@%@oHsggym;rray be any mediumthat is

capabl e of Storing digital data in electric, magnetic,
el ectro- nagnetlc or optic form The ned|un1nay be

xed gk in a.device or é abl e .
8?6 “%c 8r ﬁgS?SOPﬂeaEE%EdOSgg EtPB?S?H bPX%EE%O“'
kpyention, chbuptiBer-anaappacahugihs Bh6€hgsedch a computer
conprising a processing conponent configured to

aé@@ﬁﬁmnétarﬁﬁr@b@reéetés dopEaPAed- | Ala Gerprefer-readable
gEBﬁSmQ @eﬂi #gh frrsht § oL yeshars b§§89188 gital

ndex associ ate e target vector.
ﬂaoaeSsi@&pmxﬂqmuumugnetﬁanﬁdﬂact&mnﬁmgmmﬂﬂctorpeptobnform.

in case.that t et. vector to be determ.ned is

LB AR AR T St T b G r o gre HeFviaa GFolpy be @
eEmenepr0L mBKeusets of vectors of the plurality of

sets of vectors, a specific processing that is adapted

to a characteristic of the sets of vectors in the

BEE-datLpedoOLouD. oL 8! 8- 0LoY el oL Roa00. L8O Nyension,

e ©n-casé of vectors contarned i nosets
ﬁﬁrveétoas mpparhhescharaﬁtelbséﬁp c&hprpeoﬁ@sslpgocess1ng
conmponent is further configured to perform in case

FRAPOPRB Tt aP gkt IvERt o © t4° e Hdte PnitAéd Sits VRGEOT contained

cantalped, f N, &8t s Ofr VeGH0ns 10 f he peesdeki DedigrouRased
of sets of vectors, a general processing.
on an index a88001ated.with.the target vector. The processing

component is further configured to perform, in case that the
target vector to be determined is contained in a set of vectors
of a pre-defined group of one or more sets of vectors of the
plurality of sets of vectors, a specific processing that is
adapted to a characteristic of the sets of vectors in the
pre-defined group of sets of vectors and is only applicable
in case of target vectors contained in sets of vectors with
the characteristic. The processing component is further
configured to perform, in case that the target vector to be
determined is not contained in a set of vectors of the

pre-defined group of sets of vectors, a general processing.

According to the second aspect of the present invention,
further an apparatus is disclosed, comprising means for
determining a target vector contained in a set of vectors of

a plurality of sets of vectors based on an index associated



According to the second aspect of the present
i nvention, further an apparatus is disclosed,

weowpndEshg neans for determ nfng a target vecRGI/EP2008/051901
contained in a set of vectors of a plurality of sets
of vectors based on an index associatedw th the target
vector. The neans for determ ning conprise neans for
perforning, in case that the target vector is
tohParhedtrAIGT sEBCHP T vethBr 8Sol S al pF edBEPFREWI GF otprPLise

AL.noecor HQE?o%ﬁEﬁgOf1MeEEQéStHEttPﬁep£ﬁ5?5£t¥e8ﬁor is

sets of vectors, a Specific processing t I's adapt ed
tonaaEhadacnealsitolbﬁmﬂhEMSEKﬁf@fpveedeﬁsned.gheup of one

re-defi ned r sets of vector and
RE O EL LTS HORBREATh? Ble vERIA D AR Beld Bh waptors.
Qfsy@@iﬂﬂ§pMdJéé&@mfHﬁk@ﬁ&@ré§£p§edﬁhﬁaﬁ@ﬁ@%aﬁ@érlstlc of
determining further conprise neans for performng,

éb@esqtl‘ﬁapft‘fﬁ?ﬁwsgép e Pse- ﬁ@fﬁ@?dc%m%ﬁ’ Réds¢ ks z?fs‘é‘lfCtorS
ggdv§gt8ﬁ§yoeﬁé B?ed§ﬁlngegigugaP%e§e$éc9%rs cont%lned

vectors processi ng. cording to the secon
aspeetsobfthecpoesentthnﬂhetbharathernatget Ubetoeahs for

g vect or thm% to be determ ned based on_an | ndex
§55Emapén? PﬁtPﬁﬁ taFget Sveltor® The P%FB%Fm%%%to%“ case

LBaCOPRE] 8£EE N FeSElr Of s VRAL Attt MMNCN 1NNt HER b$ vectors
conprised in a plurality of sets of vectors. The

pfurhfi pycofleSensdofroert of ssang PorvEAsPaAceaserveras
rgggggggg for instance for a quantization process.
n such a”quanti zati on process, the target vector may
for instance have been identified as a closest match
of all vectors in the plurality of sets of vectors

MFERTHE8Pek? &6 §e€@@po?SPﬁSF ?5 e BE Sqeant i2Egntang, the

H§¥gE%V§eQ€SP assi gned an dindex ( iepeMytBayenk8eRased on
i ndexed) , for instance as disclosed above wth

peferdacestsodilkeed vsth the target vector. The target vector

is comprised in a set of vectors, which in turn is comprised
in a plurality of sets of vectors. The plurality of sets of
vectors may for instance serve as a codebook, for instance
for a gquantization process. In such a guantization process,
the target vector may for instance have been identified as
a closest match of all vectors in the plurality of sets of
vectors with respect to a vector that is to be quantized, and
may have been assigned an index (i.e. may have been indexed),
for instance as disclosed above with reference to the first
aspect of the present invention. This index may for instance
at least partially identify the target vector within a set
of vectors. Additionally, this index may for instance
identify the set of vectors the target vector is contained
in, and may furthermore be indicative of the signs of the
components of the target vector. Based on this index,

according to the second aspect of the present invention, the



aspect of the present invention. This index may for

i nstance at |east partially i?entify the target vector
wowabien7es set of vectors. Additional i y, this |iPCUBEEPI988/051901

for instance identify the set of vectors the target

vector is contained in, and may furthernore be

i ndi cative of the signs of the conponents of the

target vector. Based on this index, according to the

5BEORA HSpEet &f FH@“pF@§@ﬁ?r?ﬁveﬁbF6nmthé?gP@é?

¥§ghgﬁlé§159e8fr@ﬁ@v§ﬁﬁgx prﬁ Qﬁyeﬁggyyrghat performs the

transm ssion of the index froman entity that perforns
uhéexmdQX®ﬁngftﬁh@@ﬁawgetovetboant&nuﬂmaemmwtythébrms the

erforns.the eter nin he target vector. based
R PRUBA I Tof T TeHIEk HEoFRGeRoRES Bh dtndrared Tgothis
angi gaak &haéxlﬁayr@esabhg@aeb@amggnatB@gﬁanlthgﬁ ighe
|ndeX|ng may for 1nstance take place during a

é@éﬁﬁmiﬁﬁﬁéanEWQGﬂhéh@eﬁéFhfh?ﬁg BRet hadeaiget meEcEBE
géﬁgngg Lhe. B?%ée &ﬁk?ﬁ PQnE? §£?§g?ga§é Bhe

e-1 ndexi ng en may ace
detqmamhuzgtDﬁnthé@tardengvéotbhebseedndnaspectndéxth@hich

resent inventio de en in n the set. of vectors th
BT gt GBET ofoFSacant &\ NEa TROCAIARF f oFBAD Brocoelrngiace

5§r@§?fgragdquggtgggtggﬁget vector is contained in a
set of vectors that belongs to the pre-defined group

of sets of vectors, a specific proceSS|ng is applied.

E%hSrﬁ”ﬁs 8 QﬁQeESEoR&°§S%§%g9 % tﬁBp L€dspfhe wention,

Specific processing s a characteristic o
ﬂhpesetnghnvehbogét&hfvéatgeétyﬁstamgesxﬁaﬂmamnedcontained
The SpeCIfIC processing is tailored to the set of

VBctds e dr GEPCTBELBY 1% PEGRLATRED {h Wifuéproet vector

expLohtathen of Lhecehgragterhsti enafhhe18hheWeot fhe
i mprove processing and to

pre-defined group of sets of vectors, a specific processing

is applied. Otherwise, a general processing is applied.

The specific processing is adapted to a characteristic of the

set of vectors the target vector is contained in.

The specific processing is tailored to the set of vectors the
target vector is contained in under exploitation of the
characteristic. This allows to improve processing and to
reduce the overall complexity of the determining of the target
vector. For instance, the structure of the specific
processing may be simplified as compared to the general
processing. This measure results in reduced overall
complexity. However, the tailoring may restrict
applicability of the specific processing to cases where
target vectors are contained in sets of vectors with the

characteristic, i.e. the specific processing may for instance



reduce the overall conplexity of the determ ning of
the target vector. For instance, the structure of the
W@Q p@ei164768 pr ocessi ng may be stnplified as C ONPRCBEHP1008/051901
the general processing. This nmeasure results in
reduced overall conplexity. However, the tailoring may
restrict applicability of the specific processing to
cases where target vectors are contained in sets of
pettlen shmltr e eERradertsticctarget e Spedite Fentained

PLOSESSI NP vy £.08 (st ancenol: be, %BQ'b%@bhéf&Heaa§§§up of

where target vectors are contained in sets of vectors
that afevaotorna.the pre-defined group of sets of
vectors. The general processing nmay not be restricted
to application in cases where target vectors are

cRAt génedal rb@o@@ééi Inddy HAUPOfresels cObdvest §bS1ication
only. For instance, e general processing may be

AppFeanl erere ke R TR GEtS Vet 6r8TedREal hedai paghycular
??Eu f ¥e$5953o9fv59€o%“5§ﬁk:VF8§ §SE§a8£e‘,’eEB§;§en8£al

se of target vectors contalned In an
weotorsionfy mhe péuappﬂuyabﬂesehscaéeveft0asqekcepttbhe
sets of vectors of the pre: defined group of _set

f
FeBtorecdThe FRAYteFt 4t &r9EtIVe ey "8l P %Iﬁéﬁtgt &eﬁ%FS of

$eRBORL I Bl-zahi eRs8f okhea ggBer ab-PresesshPgindECORALAY set
to an exenplary enbodlnent of the second aspect of the

pfe\s%mom@ént%rplqwel@ah@ﬁfa%m Ode8SiAQLSiFxappl ithe sets
S‘é@o?é éfﬁ%?é vect ors, 69 tg% %@g Jeh Lhe set §e8£o

ors Wt dhar act eris fi"d °pe"nore conp
nhaﬂekhslsQEQatiaepﬂ@@eﬁshﬂ@jappbmedeaetcaSﬁeoépthmlzatlon

same target vectors. Therein, conplexity may for
PﬁsFBﬁcgeP%Fﬁ%epFBC%EﬁbUEat|onal conpl exity and/ or
storage requirenents.

According to an exemplary embodiment of the second aspect of
the present invention, the general processing, if applied in
case of target vectors contained in the sets of vectors with
the characteristic, would be more complex than the specific
processing applied in case of the same target vectors.

Therein, complexity may for instance relate to computational

complexity and/or storage requirements.

According to an exemplary embodiment of the second aspect of
the present invention, target vectors contained in a set of
vectors in the pre-defined group of sets of vectors have a
larger probability of being determined than target vectors
contained in a set of vectors that is not in the pre-defined
group of sets of vectors. With respect to overall complexity,
it may then be particularly useful that the specific

processing is less complex than the general processing (when

applied in case of target vectors contained in the sets of



According to an exenplary enbodi nrent of the second

aspect of the present inventlg target vectors
weomwpadTe’l in a set of vectors®in the pr e- def i PEDER2008/@51901

of sets of vectors have a larger probability of being

determ ned than target vectors contained in a set of

vectors that is not in the pre-defined group of sets

of vectors. Wth respect to overall conplexity, it ma

YREROBE ot iR FYOGSEFUPTERht e RPIRATIE LY may agpend
?EOEﬁé%B 1héa£§§§ EH@?@&EH?&BQ%EGQ%aJcaP&QEex?éb{‘Qr is

when app I'n case of target vectors contarfned
phefsemsdoﬁve¢EOgs i th-ghentharacber psvieps) . Thee

i1 th ()
EPBeRint kY RV, REBTaPgeinbacear BrbeRhi Ao e rhive. o
a de-quanti zation process). The probability may for

i nstance be determ ned off-line. According to an
agepprlany entrodicmen L6 vt REPsdénaataghedte sleadmel aspect of

Eﬁggggkxkﬂy EEBEEPEthﬁsgétgtly%%E% %saéfeég%gg?é%%asses,

each ['edder class conprisés a
beddsaclv detaole ranta peranit@t i oxs a0fli f herépaderadrctverctor and
The characterlftlc tg mgic t he speC|f|c processing is
BOAPYea HEYST BF FHSt aficESheVERAP t he pre-defined group
of | eader classes only contains | eader classes with
| eader vectors the conmponents of which take only a
phe- dgfd rreet gvuiraserc ot odi T e¢lentheal sieeciThe processing is

- [ for_inst NG WO [
gﬁgpg%&tﬁgg %%qb%PfereﬁF &b Bégﬁhaﬁkg&%glﬁ% an&%gb foup of
zeaderThaahﬁaﬁrmnlpgc@hthhagzﬂggﬂewecnaesﬂaywm1h leader
perforned in a de-quantization process that is based

BRCECF At E°BBABEE6R YefPhed bkt Re Veaddr cicdddss. number
Thes char At er St L onuhheB-§88: PTG PHRGLESNInEBance

be two. Therein, one of the two different values may for

instance be zero.

The determining of the target vector may be performed in a
de-quantization process that is based on a lattice codebook

defined by the leader classes.

The characteristic to which the specific processing is
adapted may equally well be that the pre-defined group of
leader classes only contains leader classes with leader
vectors the components of which take a maximum number of
different values. For instance, the leader classes in the
pre-defined group of leader classes may have four-valued
leader vectors. Handling such leader classes in the specific
processing may allow to reduce the complexity of the general
processing, since the general processing may then only cope

with leader classes with leader vectors with three or less



adapted may equally well be that the pre-defined group
of | eader classes only contaigs | eader classes with

wo edasorgect ors t he corrponent% of which take aPCEEPI008951901
nunber of different values. For instance, the |eader
classes in the pre-defined group of |eader classes nmay
have four-val ued | eader vectors. Handling such | eader
cl asses in the specific processing may allow to reduce
fhéfesnprexptycor ThesgereFalPprdeessi Agiusipgetpfecverall

QSHSE@i9908@SéEDQnHBXiEBerOEh%uEOQQC%EE.' eader
classes with | eader vectors wwth three or
| essdi fferent values. This contributes to reducing the

verall complexity of de-indexing. of | ut vectors

THe General Brocessing hay Be SBRIicaBie iR case of target
argetsveshossnegniaiied ddt vy veet ofs ‘éQCﬁ:ﬁéS?Qﬁrémﬁty of
plurality of sets of vectors except the sets o

GeEE 0P S VSIC e prECHET R oap BECSers Of thecppesdesined

%%8]%9’ an %%tt'sm&atx'zé’é‘?é’{st% ggfﬂ%a'anpfo %?i'z%gciocP of the
ccording to an exenplary enbodi nent of "t he secon
gspectloprbhespiegent invention, the index is

associated with the target vector via a binom al

i ndexi ng. In such a binom al indexing, indexing is

hasgdqa9ngt he MEhenaf RossbBREhbhesSo ot Sddput bBgect of
val ues on positions in a vector of a certain dimension
thaguorshmgingeatihny dlespadexofs tlyeopriesentwith the target

'VQ%é%BE' O ApINEET %8&%9'{18?"99? e, 4 ?E%g‘mggﬁpihéss%mg,
a fIrrst processing conponent “configured t0 1nhdex an
inpekivect o condad neth i tha setunbkrveetor soekiBilities of
pluralit¥,of sets of vectors, the first processing
dofpohBRE I Par VREFSBePRg POSHGIFed Tt ¢ pETF 6t m OF nf cagetaln
Lhat theni nput vector to be indexed is contained in a

According to a third aspect of the present invention, a system
is disclosed. The system comprises a first processing
component configured to index an input vector contained in
a set of vectors of a plurality of sets of vectors, the first
processing component further being configured to perform, in
case that the input vector to be indexed is contained in a
set of vectors of a pre-defined group of one or more sets of
vectors of the plurality of sets of vectors, a specific
processing that is adapted to a characteristic of the sets
of vectors in the pre-defined group of sets of vectors and
is only applicable in case of input vectors contained in sets
of vectors with the characteristic, and the first processing
component further being configured to perform, in case that
the input vector to be indexed is not contained in a set of
vectors of the pre-defined group of sets of vectors, a general

processing. The system further comprises a second processing



set of vectors of a pre-defined group of one or nore

sets of vectors of the plurality of sets of vectors, a
W@Qp@ei16G768 pr ocessing that is %\ﬁapt ed to a PCT/EP2008/051901

characteristic of the sets of vectors in the

pre-defined group of sets of vectors and is only

applicable in case of input vectors contained in sets

of vectors with the characteristic, and the first ,

BPOEEBSIAgCeBRAPINERT FUrtHEG T HeIhG é6aPrguredatps contained
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I'S not contained in a set op vectors of
pneadefinded greoupliefedetstbf thiectergetavgeheral the second

rocessing. The system further .conpri ses a second .
BFOeesaT Heomiorut” oSt B8 08 Gt bT At hata ¢ BFgeerm: in
vegtorhgontiad Red gt deset rof o Viest s 0fi e iRl wbakbtyed in
of sets of vectors based on an i ndex associated with

ﬁhéeia@éeY?Q%%¥%erﬁ%éﬂ§%é%ﬁﬂlﬁ¥béé§%ﬁh@fc@ﬁﬁoﬁénmore sets
Lertber bei pg Eﬂgfgﬂgﬁ?i‘ﬁg BSrEQEQ‘ ok”v&ég&é'ﬂaé LBEcific
target vector to be deternined IS contained in a se

ptoveetong ohaa preadeptaddtgreuphataonerostnorefsehs sets

of vectors of the pluralit f sets of vectors, a
QhCkErtars, ohetls BrFraert teduaretn o6 Sect 0P vEetors ana

¢haract ebbsti-epat theset srofapat 9estbRstd®ntained in sets
pre-defined group of sets of vectors and is only

appl e cebl e vithhebise bfa eartget Adct,orsdciom aienedd preeessing
oL ¥EGLrS W LN, Lhe EJQ%“ gter 'éﬁéc?’toaﬁ%.rtf%%mseg%r‘gase that
processi ng conponeﬁ? r er(%elng contfigured fo

peef osamyet veaser tdmabet Hettangatdvestiost tavined in a set

determned is not contained in a set of vectors of the
BrevaefPhedgr blip BFeseesibPdvEEPEPsOTasgeferal vectors, a

Qggg§§§i?gocgggigge system according to the third
aspect of the preSent invention, the above description

of the features and advantages of the first and second
?ggegﬁg g;s%gg §g§§¥ggng to the third aspect of the present
invention, the above description of the features and
advantages of the first and second aspects of the present

invention applies accordingly.

The second processing component may for instance determine
a target vector that is associated with an index that has been
assigned to an input vector during indexing of the input
vector by the first processing component, so that the input
vector and the target vector are equal. The index may for
instance be transferred between the first and second

processing components.

The first and second processing components may for instance
be comprised in two different devices, wherein in the device

that comprises the first processing component, an input



i nvention applies accordingly. The second processing
conponent may for instance dﬁéernine a target vector

W@ b@v/1dEeassoci ated with an i ndex that has beePCT/EP2008/051901
assigned to an input vector during indexing of the
i nput vector by the first processing conmponent, so
that the input vector and the target vector are egua

The index may for instance be transferred between

VRELPFr &6 HHEE SEOmI Proressimng e oRFoRENESS Fhatf Fpaprises
and éé&QHQ_BEQS@éé&H? 88H?8H8H£§ qey QL i PSLABCeLRE: ;s
conprised in tw different devices, wherein in the
degpceéathdtwonpriessesdehedétestipeddes dirg fecoppopentessing

an _inputvector, is indexed, and wherein in the device

tHEP® 8ﬁﬁr?§e§e%ﬁ§m§88 nd processing component, a

target vector that is associated with the index

determ ned by the first processing conponent is

Heverlavrnedl L Eqld Fy rwel R At FRCIIG St ofe sSgop@mponents may

gé‘)&&g&{‘é}e&%’W%p%”ée%mwevbieceg,o%ﬁ' @819 EO LHESAMR. 1o used
evice, and may for instance be used for quantization

and deaquanttzati end despeehtvebyiodhesespadtothey.
aspects of the invention will be apparent from and
elucidated with reference to the detail ed description
prhesented cheeei nabd efs ckhenteatuas of wthe B eseRlrent from
i nvention and of its exenplary enbodi nents as
pndsehteddaboedevark uadersnoedtbothe deseldsdddakssibpion

|| bl e conmbinatigns with h ether. BRLEFE . .
B B QP T R et B E e L e greqeion
andA scheont egehpdekydeagoaimehtthes GorEYeNBRIeavoder are
Fig. 2 : a flowhart of a nethod far indexing an input.
yB ?6§tood.to be disclosed also in all possiblé combinations

with each other.

BRIEF DESCRIPTION OF THE FIGURES

In the figures show:

Fig. 1: A schematic block diagram of the G.EV-VBR encoder;

Fig. 2: a flowchart of a method for indexing an input vector
according to an exemplary embodiment of the first

aspect of the present invention;

Fig. 3: a flowchart of a method for determining a target
vector based on an index associated with the target
vector according to an exemplary embodiment of the

second aspect of the present invention; and



according to an exenpl ary enbodi nent of the first

aspect of the present inventg8n; Fig. 3 : a flowhart
w@Rooy1eeshod for determning &°target vector beGSEEPIINS/051901

an index associated with the target vector according

to an exenpl ary enbodi nent of the second aspect of the

present invention; andFig. 4 : a schematic bl ock

di agram of a devi ce capabl e of inplenenting the

frefhods aceofairmgatoCthectkrdtaahgnsetondiaspeet capable of

the presentn]nYeOLE oy JEETALLEDIDESCRYPH ON: OF: LB r ot ang

I NVENTION In the followm ng detailed description of the

present i nventndnasexenpdaryhenbodsaent snoént hen.

present invention will be described in the context of

I ndexi ng and de-indexing of lattice points in the

cpnhextpobrtberbatbiicerquant irerNproposed for the G

.EV-VBR codec or its derivatives. The present

FAVEREi 6AL1ISWhBGedeF2A6Ed| HRPEEUPEBORNPE EbBeBrefBnt

Eﬁbén9§5 chkgﬁ hQEg'gﬁb?H§ﬂéhEgrofo£hgo resent invention

i ndexi ng/de-in Bxinyg o attice structures; I't may

equalby deeldrBeedppl ted tonadkt athemdecenar bos wheiedexing

ig@fxin and de-indexiﬂg of vector? iﬁ rﬁquired. The G

OEV- ¥BRTEBdBE'5Sundetr "5t GAOAFAFZ8Ei bASprotessSi Auantizer

bbb I-S@16LPenbt gl svayvspeesheandraudsogepbeddedes. The

scal abl e codec for w deband signals having codi ng

brepanesiofegtion2isiBoweyerandt 32ikbred/ 50 Firgs goflec, to

sch I L oc ' a f.the G - VBR encoder 1
?ﬁégf??2%l?&ga?a§g?§§§%65%§ggézgﬁrnggt cited Linear
Prnedikchione ¢ CREPXiandodenatedcassteateucodecit(s&€e equally

core codec unit 101) . The remai ning |ayers are ,
Bﬁ%éiﬁgdaPﬁﬁbﬁahl?h@ll other scenarlos Wwhere indexing and

de-indexing of vectors is required.

The G.EV-VBR codec is under standardization process in ITU-T
SG16/Q9. It is a speech and audio embedded scalable codec for
wideband signals having coding bitrates of 8, 12, 16, 24, and
32 kbits/s.

Fig. 1 is a schematic block diagram of the G.EV-VBR encoder
1. The first two layers are based on Code Excited Linear

Prediction (CELP) and denoted as "core codec" (see core codec
unit 101). The remaining layers are obtained through the

encoding of the Modified Discrete Cosine Transform (MDCT)

coefficients (see MDCT unit 104) of the difference signal 103
between the original signal 100 and the core codec synthesized
signal, wherein the difference signal is obtained from adder
102. The quantization of the MDCT coefficients (for the layer
corresponding to the bitrate 24 kbit/s) is using a quantizer

105 based on leader classes obtained from leader classes from



encodi ng of the Modified Discrete Cosine Transform

(MDCT) coefficients (see unit 104) of the
walpdobaossee si gnal 103 bet wee lthe ori gi nal siPCHEPD0%051901

and the core codec synthesized signal, wherein the

di fference signal is obtained fromadder 102. The

guanti zation of the MDCT coefficients (for the |ayer

corresponding to the bitrate 24 kbit/s) is using a ,

§U8nt P EbF C2OSRBASEHI6N | BatoFOLT hedekSbbiarned Fromattice

kgader)clhagses £BQ”E98tE§tE[C@h8RE§IEﬁ'EQo'?a?eEthisdthen

version of the lattice E 8 scaled wth the fattor 2 .

Thebinedt witb thyersmaieitbehagenbi hedowtshrédme generation

remai ning layers in bitstream generation unit 106. The

P%E?igég'generally used in quantization can be

represented as unions of | eader classes. As a

consequence, quantization structures based on |attices

¢hf betdeseri BedcasluKi BASJoin| gadBElEpASSBSCAA Peader

Y& E8Eeh§e8”a9'ghggﬂé'8?ahe58%§98[a¥9850r s MI0S8nsequence,

conponents are ordered (e.Qg. ecrea3|ngfy§ c (v

buantivkrv@n. styru@tvures, basedm) lawvhécesVian\V2e >descrpibed

vm, V eN Eh?re are yalues V . The | eader class

e6r FBSPBRdPhg  E89EheCl 84887 - vect or consists of the

vectors obtai ned through all the signed pernutations

of the | eader class with sone possible restrictions.

FhéepdstrvectonsiswaenntAepenppbypalateteabat edctort hehose

n r n tive vegt 0 n .Whi ch_coul d be

SggggPeg%%nsg h%rﬁﬁﬁgér?éfgvggggggggﬁﬁgggyreader cl ass

is where p is the parity which can be 0 (no sign

onstraints) , + 1 (égen nunber of negative

YarpoHe Mt 8)-; V.0 - ~ 1. (obd "HiffserViof Vnegat Yve dofpbnent s)

. To exenplify the binom al indexing, consider the

4-di mensi onal | eader vector (2,1,1,0). W consider

Eﬁé?et£¥% n, values v,. The leader class corresponding to the

leader vector consists of the vectors obtained through all
the signed permutations of the leader class with some possible
restrictions. The restrictions, when they apply, are related
to the number of negative vector components which could be

odd or even. The number of vectors in the leader class 1is

c(v)=2mld " (1)

nl!n,t...n !

where p is the parity which can be 0 (no sign constraints),
+1 (even number of negative components), or -1 (odd number

of negative components).



w@e@ogooresh i n Table 1 bel ow,

pernmutati ons without taking into account the sign. The
vectors that belong to the I&gder class of (2,1,1,0)
erein two diffePEnNEP2008/051901

i ndexi ng variants are presented: Index Variant 1

Variant 2 0 2,1,1,0 2,1,1,01 1,2,1,0 2,1,0,1 2

1,1,2,0 2, 0,1,1 31,1,0,21,2,1,04 2,1,0,1 1,2,0,1 5
1,2,0,10,2,1,1 6 1,0,2,11,1,2,07 1,0,1,2 1,0, 2 1 8
popexenprpiiyothegbphomial ingdepipgjocpngiger ihe,
lldgmén%lgngill age;aaégt&r :i?@Q?Q)C'%§§c%9 1B%§dﬁére the
Vector (2,1,1,0 respect to the first variant of

Pabhetdtiont wanhbetseehlhhatntn theofintsthgreupn(w th

i ndi ces 0-3, i
t he hori zont al

value 2 is chan
ganenhappéaslen

a0d, 5Q.Qn,  Ihg, di

group residées o

%lng

.e. the first four vectors,
line) the relative position of the

Tﬁbuﬁécﬂ-oﬁ@d:&aﬂ fbetlhﬁlgS@%eth@UIeécﬂ@r Rosdd @F ob, the, o)
rom one vector to another.

i ndi cat ed by

are

The

tﬁ@lQécoWHeéﬁéUptWQAﬂhffﬁéﬁééslﬂd$¥lng

%nggnce between the first and second
n how the conponents having value 1 are
situated on the threepositions that are avail abl e

he vl gl 398 he nuNB I dossi AT Rt 2
0 2,1,1,0 2,1,1,0
1 1,2,1,0 2,1,0,1
2 1,1,2,0 2,0,1,1
3 1,1,0,2 1,2,1,0
4 2,1,0,1 1,2,0,1
5 1,2,0,1 0,2,1,1
6 1,0,2,1 1,1,2,0
7 1,0,1,2 1,0,2,1
8 2,0,1,1 0,1,2,1
9 0,2,1,1 1,1,0,2
10 0,1,2,1 1,0,1,2
11 0,1,1,2 0,1,1,2

Table 1: Leader Class for Leader Vector (2,1,1,0)

With respect to the first variant of Table 1, it can be seen
that in the first group (with indices 0-3, i.e. the first four
vectors, indicated by the horizontal line) the relative

position of the values 1 and 0 is the same, but the position
of the value 2 is changing from one vector to another. The

same happens in the second group (with indices 4-7) and so
on. The difference between the first and second group resides

on how the components having value 1 are situated on the three



arrangenments of these two values onto three positions
is given by the binom al coeé%icient = 3 . There are

WO bawg/10d158e groups in the fir vari ant, wher ePCI/EP2008/051901
each group, only the position of the value 2 is
changed, so that there are = 4 vectors in each of the
three groups. It can thus be concluded that one way to

enunerate the vectors in a |leader class is to consi der
PﬁélHFPPér%%%t@%Fhégaﬂﬁapﬁé yebebrdegiéing tAs preitang for

EH@CEoﬁB?hénEOﬁﬁ{z?hS PRSI LLens. oForyLhe, 600 ?@:ﬁg851ble

exanmpl e (vari ant , the possible positions o
vakaerg2manescohshderedvd vrdtie st hiemo abtreefpohiet ions is given
remai ning 3 positions, the pos tlons of t he conponents

?gvkﬂg Hogoyalye foage g 89%'% i g r%o%k%'%%%s three

e conponent “havi ng va ue 0\ epen ent on the
position of the first two val ues (because is the | ast
yabuey jnsthe tf idoegs vaot anéedwherben comsiadser gdoup, only the
separately. Variant 2 in Table 1 follows a simlar

Bposoach: oFoMeyesa1 dho RasLLianea! bheoyal umad s.n 4]

anged within a group, but acros$ g
Accordlngly, there are now four groups (mnth i ndi ces
Pe@2foB8s5in6e8chndfoth¢, thespegtrpveby) . In each of
t hese groups, the three vectors differ in the
arrangenent of the value 1 , which is present two

TEmesn toRisobé e tdineRBvablkabhe wRestbidNsnetates thedvectors
Ret ur ni n to the exanple lattice quantizer proposed
foratiReGr B-ABRICodecCUnTERS 5t @R atidi AtEdn Vied UepUi T the

, el eade ct e r
P ol ThESET P 08, AL ASChLLET L8, 28, osigions.
EbffEhefconstheredaadampﬂeedvheadet Wéctohe bysaible

scalkn% fac £% . Tge d?nen5|on of the fader vectors £ of
Pard-tHus GtVFCES fs?eFghtPSafiar there are A"EBtart ©
the remaining 3 positions, the positions of the components
having the value 1 are considered. The positions of the
component having value 0 is dependent on the position of the
first two values (because is the last value), so it does not

need to be considered separately.

Variant 2 in Table 1 follows a similar approach. However, the
position of the value 2 is not changed within a group, but
across groups. Accordingly, there are now four groups (with
indices 0-2, 3-5, 6-8 and 9-11, respectively). In each of
these groups, the three vectors differ in the arrangement of
the value 1, which is present two times, onto the three

3
available positions, 1i.e. [2]:3.

Returning to the example lattice gquantizer proposed for the

G.EV-VBR codec under standardization in ITU-T SG16/Q9, the



of 36 | eader vectors. Therein, the | eader vectors wth
odd- val ued conponents have ségn constraints. In
w@aovitearbar, i f the sum of thé*absol ute val uesP@f/ER1008/051901
ei ght conponents is a nultiple of four, the nunber of
negati ve conponents should be even, otherw se, it
shoul d be odd. For instance, the |eader vector mﬁth
index 0 (1,1,1,1,1,1,1,1) has sum8 , which s
%P@?EI‘@C&OJ?%G?flPﬁ@r@T%W%W Ré et FhorRM e ¢ lélnT%b/Je% 2 below
QHH@@E fgadér%ec@oEggn%§Q§ JfEQBhHH%a%%%%%. HQ%%.leader
corresponding to it er vector with |n ex 3
V@clpl&lby a, icallhgsfsunvlm, ®hecdimsnpovnaocfhukthepleader
er of n tive onent s
¥ﬁ8EPaSb a cg& 41aucr£b>1<:e 91 @)gaht), n&logggre ebr% a3total
8f{3@ @eadérovecgorso ThOreif, , tle, l@aﬁei 5e£tér§ Wifh
n0}) 33{ 14, 2nnnnn 0 } 16 {5 3,1, 1
odg- vaiuedlcomHOQe@tg_Qaw§381qp cogstrglnt@ Ip papticeglar,
?ge Slﬁn A RN Sgl}lté ga %é's(?f Eﬁ@l\/gag&c ngﬁ}lents is

Leader Vectors in't
blm@hmﬁplenﬂ@xbmg prbeeduniee f orf aevedtior behpngengst should
| eader ¢class .can pe descrjped the fol |l ow ng
B emitiar §CGERar | PRERON] LOa@ Ty FOEer T 1h M)t Leades
Qéb@gr(%Qﬁhthﬁdékﬂy|@IHQW_QTJﬁ]ﬂ@ﬂ%? %a@ %mha@ Siyanah is a
Processor (DSP), e.g. functi’ons sub() add (),
muhtnptﬁ)ofnﬁOQK btﬁﬁyefﬁéefthéaep@hﬁuldub@a@y even number
oV y I T wa o]
56055 9 tE%hvégP g% %gém t#éc%%géé 5?Og?héo%€§é85xdlng
abelprovm@enei&ﬁmrubdtdhnﬂﬂum.ﬁ@ﬁward gsBash1,4/1,0¢1,1) has

between the "/*" and "*/" _signs. This indexing code i s
geferar, "prel 8 P@taﬁpmvég%Péetgf.ﬁquh%é%ﬁ%F% the number

69”Bég9€9véncéﬂﬁoh@ﬁ9§fsﬁbé%é ot Tahle 2 . pi = DM
novel 6();

Idx. | Leader Vector Idx. | Leader Vector

0 {1,1,1,1,1,1,1,1} 18 { 4, 4,4,0,0,0,0,0}
1 {2,2,0,0,0,0,0,0} 19 {6, 2,2,2,0,0,0,0}
2 {2,2,2,2,0,0,0,0} 20 { 6, 4,2,0,0,0,0,0}
3 {3,1,1,1,1,1,1,1} 21 {7, 1,1,1,1,1,1,1}
4 {4,0,0,0,0,0,0,0} 22 {8, 0,0,0,0,0,0,0}
5 {2,2,2,2,2,2,0,0} 23 { 6, 6,0,0,0,0,0,0}
6 {3,3,1,1,1,1,1,1} 24 {8 2,2,0,0,0,0,0}
7 {4,2,2,0,0,0,0,0} 25 { 8, 4,0,0,0,0,0,0}
38 {2,2,2,2,2,2,2,2} 26 {9 1,1,1,1,1,1,1}
9 {3,3,3,1,1,1,1,1} 27 {10, 2,0,0,0,0,0,0}
10 {4,2,2,2,2,0,0,0} 28 {8, 8,0,0,0,0,0,0}
11 {4,4,0,0,0,0,0,0} 29 {10, 6,0,0,0,0,0,0}
12 {5,1,1,1,1,1,1,1} 30 {12, 0,0,0,0,0,0,0}
13 {3,3,3,3,1,1,1,1} 31 {12, 4,0,0,0,0,0,0}




index = 0 ; novel 6();
(no_vals_ [idx _lead] ,1
WO ra/10gerl] -1 ; WHI LE (t
trp --; IF ( tnmp >0 ) {
DIM vals_ [idx_lead] [i

0; nove 16 (); tnp = sub

; /é = no_val s_

>0 { tnp = sub (tnPCT/LP2008/$51901
ind_pos_elimf x (abs_cv,

p ) ; idx = c2idx fx(pi,p,no
val s ind [|dx lead] [i]);p i = sub (pi, no_vals_ind_
[|r‘lylp.- i1 /] n i |-nn\/:-1Q|nr‘l [idx |l eadl

[|]14'q = Turtber: 4 %(j(s?ub?}(no val s_ [{FaxlpeQdP U, 8dd 0}
(¥7 )5 A T ruxhead] T | nge
ad% (i et ey T2 T YL i (L q o Oy §r O e
i ndiex ImﬁQXJ#]deﬁq]_EL} adagi , 1L{)2, B/OIOT@,E,0,0}
ELISE{ flnd pos fx (abs cv. DIM vals [idx |ead]
[il12 D) ; i 2= &k Q%u, P>, no| vaPs_Pnd,0/0,0,0,0}
[1OxTeadi {T])7 Tndex = add (T ndex, TdxX) ; /7 Tndex =
index + idx; } In this indexing_ code, the variables
and fTARlei Dndrpicio dactas HavrdetReEY oy BRWFRE Freani ng:
DIMis the lattice dinmension, i.e. 8 . The variable
int no_vals [36] stores the nunber of different val ues
foe kachmiehderdeettorerocedure for a vector belonging to a

)

np
f

1,

leader class can be described by the following exemplary
general indexing code, written in ANSI-C using (for the
simulation of a generic Digital Signal Processor (DSP), e.g.
functions sub (), add(), L multO(), movel6 ()) the fixed point
library provided by the ITU G.191 ITU-T Software Tool Library
2005 User’ s Manual. Therein, comments to the code are provided
behind a double forward slash “//” or between the "/*" and

"k /" gsigns.

This indexing code is general, i.e. it is applicable to input

vectors contained in any leader class of Table 2.

pi = DIM; movelé6 () ;

index = 0; movel6 () ;
i = 0; movel6();
tmp = sub(no vals [idx lead],1);

//tmp = no vals [idx lead]-
WHILE (tmp>0)
{
tmp = sub(tmp,1); // tmp --;
IF ( tmp > 0){
find pos elim fx(abs cv,DIM,vals [idx lead] [1],p);
idx = c2idx fx(pi,p,no_vals ind [idx lead][1]);



The variable int no_vals_ ind_[36] [4] stores the

nunber of each i ndi vi dual va% e in each | eader vector.
wab@osten7ssabl e int vals [36] | ? stores the val REBFEP1988/051901

bel ong to each | eader vector. The variable int

I dx_l ead represents the index of the | eader class the

i nput vector to be indexed belongs to. The variable

int abs_cv[8] keeps the_ absolute val ues of the input

vect orPto-betPhaexee. VFhe_f0Action_tPad! pos) élimf x

(int *, absg;cy, iDL dimgi phgval g0 Nk g]pi?;flnds t he
posi ti ons of t%e conmponent s having the val ue val

wi t hi nat hendnpedi ehsubhab vetsof ofixabsatilit e val ues
abs_cv s.themin the array.p ,.an Limnates them
From 1+ heBybet bl BBa e S, ShRr Vol o1 800 B HTHeBLES o

of theipgxk vahbye(indbg, fuprethen findmposofxfintqy) pbs
cv, int dim int val, int * p) s the sane as

find p6d endaxf=xinflekott 1@k # nating the conponents.
This functignis;called for the next to last value in
the | eader vector because there is no further search
forithe last value, therefore there is no need to
elimnate the conponent having the next to |ast val ue.
The®tuficti on int c2i dx fx(int dim int *p, int no

val s) asshopssabxiageXctopthevRosi (i aRi ngaaf (NP, ¥aks
conponents™into a total of di mpossible conponents.

For insdantec2{®xxtB(P1)Pindexads(xn0_x10x)leadekil) (x
00 X ) h09€X 244 (index, idx); // index — index + idx;

}

In this indexing code, the variables and functions/procedures

have the following meaning:

. DIM is the lattice dimension, i.e. 8.

= The variable int no vals [36] stores the number of
different values for each leader vector.

= The variable int no vals ind [36][4] stores the number
of each individual wvalue in each leader vector.

= The variable int vals [36] [4] stores the values that
belong to each leader vector.

= The variable int 1dx lead represents the index of the
leader class the input vector to be indexed belongs to.

Ll The variable int abs cv[8] keeps the absolute values of
the input vector to be indexed.

. The function find pos elim fx (int * abs cv, int dim,
int val, int * p) finds the positions of the components

having the value val within the dim-dimensional vector



(0 x x 0) index 3 (0 X 0 x ) index 4 (0 O x x ) index
5, where no vals = , DI'M % and the position of two
WO 20092807680 f our posSi bI € posi £i/ons are i ndexedPCT/EPE®08/051901
function int nunber f x (int no_vals, int * no vals
ind , int din) counts the nunber of vectors obtained

t hrough the non-signed pernutations of a

dln}dlnen5|onal vector having no val s nunber of

val ueSt FathlHewivitg Uefe2RanBEr Bt DEEHT éRcele iaf ter, and
arr aye@?mYﬁ‘{;ﬁeéngheml %r&ﬁ%ﬁé%@%oi%}%? ecfor gyl }@ré}eg% it
Eq. out the factor 2" 1 1. unctioni hg o

the abovetpeeseateu génehal nerdexahgecode can be

under st ood fromthe foll owi ng. examle. Conside
onceagaf 1PH€”é¥éEﬁPQL§OFe§§ FDEIDD o WarPhfti® dpt val,

Tablejdt. ~The | eagdee ¥eaboksi RihAI sogxampherksy{2nodt,
1 O0) , and it is assuned that The Teader class is

assocq‘eém@lnwmguw lceageBerdlst-ndbgh Fen¢sigotisofalled for
I mpor ce f.or t X | e, rd
t he |%%%fmvgbggrP?%gg%qgﬁhé§égl ES 6'%e€?§y%% au%ﬁéthere
d|nenSsan;@hrtherexaabtﬁ:mﬁcinallaﬁthhﬂnminthbeefore there
exenpl ary lattice quantizer in Table 2 , which, uses
8- di rréﬁs%n%?e%*é?o?%mm%t?ot?%ecaléﬂ%?%wtK%a‘é%n?héhe next
abovei hngexing,¢ode, this does however not matter. The
vari ables in the i ndexing code above are then
rnlt|Ehezﬁmh¢tnQmejﬁnbQ@dmngx«ahMeélmabSTCV¥>(1nt0no Pals)

ut _vector %8 ge i ndexed // in Ieader Elass

n

5 D1 NRAS} FRotR - G kst onarevBgt b son ing ok

components into a total of dim possible components.
For instance:

(x x 0 0) index
(x 0 x 0) index
(x 0 0 x) index
(0 x x 0) index

(0 x 0 x) 1index

g o w N RO

(0 0 x x) 1ndex

14

W ”

where no vals = 2, DIM =4 and the position of two “x”-es
on four possible positions are indexed.

. The function int number fx(int no vals, int *
no vals ind , int dim) counts the number of vectors
obtained through the non-signed permutations of a
dim-dimensional vector having no vals number of values,
each having the number of occurrences in the array

no vals ind . It corresponds to the formula from Eq. (1)

without the factor 2",

The functioning of the above-presented general indexing code

can be understood from the following example. Consider once



no_val s[5]=3 // three different values in target //
vector, i.e. a three-val ued E rget // vector

woeabeses nd_ [5] = (1, 2, 1 ? /'l the three dPE¢T/EBPHNL/051901
val ues // occur one tinme, two tinmes, and // one tine
in the input vector, // respectively vals_ [5] = (2, 1
, 0) /] the three different values in // the input
vector are 2 , 1 and // 0 , respectively The indexin

egder abey & e ProdGees 't hea £ ol owirrg FPésal ¢5 Tl e e The
;9@%8_&@@%&;%& @h&geé%mﬁg rhgoalfhngl resylt: of %Q@umed

i ndexi i nput vector (1,0,2,1f that 'is contai ne
thakedderl eeldasscl dxs lisads5oshewndasi ttaridantl e2di3 , Tabt eough

1, above, the.(position)_index 7 is thus_obtained
TheRR s PRoihBERHRRAD (PR Lo 505 b 0R e, assune
Leadetnhel agpud veRebur pbnget Onfibgegengral, bndexi Ngi .e. the
code presented above, in addition to the position
fhaersifat of sthepresehatat igesBRILAE pBINt iBnEhefexemplary

Y%kH?éeiQu%H€EEQPUEnV%QBQE’?thﬁhEBBOEEBEiQDdEﬁEQE?QnEQ
the sign of the non-zero vallles in the i npuf vector
shoubdsheDeacodedhe Thenendextfooft heesalgnvésindexing code,

Cﬁlculated as: idx sign = b 21 where Sis the
hOrBer°6f ROHEZBF 0"BbnPohERts in the vector to be

i ndexed, b is Oif the i-th non-zero conponent is

positive and 1 otherwi se. The value of S is the sane

Toe wiiaheeyact bhe indexiwndedecihsge e thienal ni hdekized

Lo(¢ROPELSH BY; RYLh,PQRLLT on and sign index

abs cv=(1,0,2,1) // Input vector to be indexed
// in leader class 5
DIM=4 // Four-dimensional vectors
no vals[5]=3 // three different values in target
// vector, i1.e. a three-valued target
// vector
no vals ind [5]=(1,2,1) // the three different values
// occur one time, two times, and
// one time in the input vector,
// respectively
vals [5]=(2,1,0) // the three different values 1in
// the input vector are 2, 1 and

// 0, respectively

The indexing code above then produces the following results

(at the end of each while-iteration):



information as well as information representative of
the | eader cl ass the input v? tor is contained in) is

W@ b@p/1eabgul ated as: | = shl ndex, i dx_si gn_PEREPI008/051901
[Idx_lead] ); // 1 = index<<idx sign max bit [idx
lead]; |I =L add (I, L deposit 1 (idx sign));// | =
| +idx sign; | = extract | (L_add(l, offset |ead_

[idx lead] )4/ 1 =1 + offset p.’-\flr‘lylpm‘l]
Ther ei n, thelvah@able“a@%e@VhaV%Xtm% flol | Wity
meani ng: i Mty g P53 i artapl e
storing the ?unbgr? ﬁ%?@ %n whi ¢ t%e g?gn i ndex is
represented.|1lt| act2g| [y) corregspopds |tto tthe nuber of
non-zero vallweslin the vectorlif thelparity isl zero,

or to the nunber of non-zero values-1 if the parity is

AL 2. e5 b 0t Ol selod 6ad L6k shof ear %ﬁgﬂ&sv&,é@oke@ﬂe@ 2,1)
of fset for eac eader class. It actua neans

thathes ecarteimad vectende i clielse idx§ieaéaaeﬂuvha$§,V@Qlant

n. t secand and S the offset lead will, be: O ,.

it et R, S e g S b T RS - e k8R: S Fpbned.
ohithe: | eader c@k@é§pbh@s|i{tp%c\t@(ﬂ o1, bs2¢ontiad neddieh class
can be included into the final index I . The fina

Prdex | is obtained by actually putting the idx sign

on the last idx sign max bits[] bits of the shifted

i ndex (i.e concatenating the position index bits and
Rdxusngngbtbsthahgbteekadbwingekhaty cdédespgaseanedsebove, in
1 dx.sign_max_bits at .nost, and adding the offset fo

?ﬁgr 8‘?06?5%§0§&tw9|cﬁ“9ﬁé E%?Feﬁflv%%%%ﬁeqﬁéﬁﬁye of the

bagﬁﬁﬁgns of values in the input vector, the information

-

related to the sign of the non-zero values in the input vector

should be encoded. The index for the sign is calculated as:

S
Rk_s@n:§:@2H,

where S is the number of non-zero components in the wvector
to be indexed, b, is 0 if the i-th non-zero component is

positive and 1 otherwise. The value of S is the same for all

the vectors in a leader class.

The final index I (comprising both position and sign index
information as well as information representative of the
leader class the input vector is contained in) is then

calculated as:

I = shl(index, 1dx sign max bit[idx lead]);
// I = index<<idx sign max bit[idx lead];
I = L add(I, L deposit 1(idx sign));



bel ongs . The first aspect of the present invention
proposes to reduce the coanSX|ty of the

w@bwoaewdesscri bed general inde Png by appl yi ng BEEEPI008/051901
processing if an input vector to be indexed is
contained in a |l eader class that belongs to a
pre-defined group of |eader classes, and by applying
general processing otherwise .Fig. 2 is a flowhart 2
i || uéfratrngtadiefhsa: for indexing of an input vector

@CQoggtygc£olaﬂ gasww'a5¥f§gpogéganﬁla§ ﬁggdﬁ253t

aspect of the present invention. In a first step 200,
an i Aput ve&t oroif$seececwedid¥héchdput vector may for
i nstance be determ ned during a quantization process,
for instance as closest match to all vectors in a

rattbee, t hat L sraayneonuebdl pader tekassesowMg meaning:
identification of the | eader class in which t%e i nput
vector is contained is also received in step 200. This

tance be an for the | ea ass
Mo | et G B A R P TP S chnga PRETE  SEB T ha e
i s coptabBedotmitd danminl @dd ewgexanpkesisl Acpretepred.
201, it is then deternmined if the |leader class is

cont al AexF 17 Bl prerderPred sgf o U on uBRE o1t RoPe ZFeader Lues
cl assﬁg thE EQbﬁa%Zlkg?ﬁgaéﬂﬁm@ys%%&éﬁ PLOCESSLAY hSmber

applied in ste eneral processing
IS appElednrneaosvebuéeal Eianpéepatmtythe preidefi ned
group of |eader classes and for the specific

pr dce§épﬁgo%%?ﬁfrﬁbe%b316*rhhé)@@l#@sleﬁlﬁ}@t thecterdet Ratset for
are contai nedsip | eader fd?ﬁﬁﬁ%ﬁ %Hm@tﬁrg defLpede ore

group of |eader classes w e discussed in nore

det ai h: vAecorids nigh tthea fiirst lexelpl arlyasenbodi enthef second

the flrat asrsp%he offset lead will be: 0, ni, nitnz, ... In
this way, information representative of the leader class
the input vector is contained in can be included into
the final index I.

e The final index I is obtained by actually putting the
idx sign on the last idx sign max bits[] bits of the
shifted index (i.e concatenating the position index bits
and 1dx sign bits, while knowing that idx sign can use
idx sign max bits at most, and adding the offset for the

leader class to which the current vector to be indexed

belongs.

The first aspect of the present invention proposes to reduce
the complexity of the above-described general indexing by
applying specific processing if an input vector to be indexed
is contained in a leader class that belongs to a pre-defined
group of leader classes, and by applying general processing

otherwise.



of the present invention, only the | eader class that

Is associated with the Ieadeg vector with index 2 0
w@swe1dam e 2), i.e. {6,4,2,070,0,0,0}, is SubPErEROE/@G51901

a specific processing. Thus the pre-defined group of

| eader classes only contains one | eader class,

identified by index 20.1n particular, the call of the

function nunber fx () in the general indexing code

descri bed above nay be replaced by the foll ow ng code:

kEg E%Séédé k?@gcgng 9)1iiué£ %fgﬁ% ?aﬂefﬁoaok { 9n§§x1ng
@fjaq nput nevebrba¢¢pr¢1ngLSEa@ qxgmﬁiﬁsubembodlmemt of

I d dx, | | b
byt POrSR! Soedhr A oBpt A it e hidontt (1ot 1]
; } Therein, the varlable C[DmM1l] [DM1l] stores

the binonial coefficients up to dinmension 8 . In this
eRbadf hent , st SHocidl d B EsSSitRg ils reprégedt edhpyinput

%St glﬁt %hﬁér h ég ¢d 'd%t%%ﬁﬁnte*&ahur%?eg %{%ﬁ’ﬁg& ftion

e genera proceSS|ng i'S represen
podeethat fos exetahed bf ttxséeadmdbes nhotatfuabcROrs in a

the context of this enbodi t he |nvent hay
o o e e e O S Y Eation
sknghe header BaykBOin which the input vector is contained
is also received in step 200. This may for instance be an index
for the leader class, or the leader vector of the leader class

the input vector is contained in, to name but a few examples.

In a step 201, it is then determined if the leader class is
contained in a pre-defined group of one or more leader

classes. If this is the case, a specific processing is applied
in step 202. Otherwise, a general processing is applied in

a step 203.

Examples for the pre-defined group of leader classes and for
the specific processing applied when indexing input vectors
that are contained in leader classes of such a pre-defined

group of leader classes will now be discussed in more detail.

According to a first exemplary embodiment of the first aspect
of the present invention, only the leader class that is
associated with the leader vector with index 20 (see Table
2), i.e. {6,4,2,0,0,0,0,0}, is subjected to a specific
processing. Thus the pre-defined group of leader classes only

contains one leader class, identified by index 20.



4 different values. The | eader vector with index 20,
being the only one with four _different val ues, forces
w0 b@otiesb®e no_vals ind_to be36f di mensi on 36 RCHEPRE8/051901
| eader classes and a maxi mum nunber of four different
val ues per | eader class), i.e. no vals ind [idx |ead]
[i] is only different fromzerofor idx |ead=20 and i=3
&' ranges fromO to 3 L However, in the genera
RABREAYCELAE, pFBSefite 960?@9 fﬁ%céhPy Pefepentsd (t oin the

?Qhér%”ﬁ& 95 c?'é@jé)fde%%r\i%le% bﬂgvg%y{/s%é Yed1®ed by the
ead=20 I n function nunber fx() us
fnstpuchiveote:split the function nunber fx () into a
specific processing (for the | eader class with | eader
vector index 20) and a general processing (for the
remkobngckeaden, chasses) . /whereindknithe gengpal
processi ng, nOM/onIy reference to a table no vals ind
with dinensions 36 x 3 is required. The introduction
of thg spggLflc 8&8???§ln9 thus allows to optimze the
gener dl processing the context of a second
exenpﬁﬁrysehbmenﬁnt =eb the firstifaspeoct=of1ihe
present invention, § pventors have observed that in
sone praticif us@OE% 84’4 smal| subset of the |eader
classes are occurring nore frequently than the other
ones. For exanple for the data that is quantized with
t he Iattice quantizer within the G .EV-VBR codec with
ttice structure that is built on the |eader
vec?o s of Table 2 , the | eader vector with index 1
i.e. §25-2¢0s0p0p0, 0) 0) (nbsvabstihdkelyxt bebe] used (apd) 1) 1;
general ly, the vectors for which the | eader vector has
two dPPY&FEAL val ues (e.g. the leader vectors wth
i ndi c = 131 é vl @n idxel fere
IlkeI§§t% be@uged thaﬁ t%esbth(g‘r?v(g(:1’0%2%1.?El ?P
¢oncl uded that it would

Therein, the variable C[DIM+1][DIM+1] stores the binomial

coefficients up to dimension 8.

In this embodiment, the specific processing is represented
by the code that 1s executed in case that idx lead equals 20,
and the general processing is represented by the code that

is executed 1f i1dx lead does not equal 20.

In the context of this embodiment, the inventors have observed
that the leader class with index 20 is the single leader having
4 different values. The leader vector with index 20, being

the only one with four different wvalues, forces the table
no vals ind to be of dimension 36 x 4 (36 leader classes and
a maximum number of four different values per leader class),

i.e. no vals ind [1dx lead][1] is only different from zero



be reasonable to think of a nethod of indexing for

whi ch the conplexity is snal%gr particularly for these
wWowweEs8 For the cal cul ati on®df the index forP@TEP2008/051901

sign, there is need for a loop to check the sign of

each vector conmponent. It is |less conplex to consider

separatel y/specifically the | eader vectors having only

two different val ues, because the indexing rocedure
hardles_ %ﬁ%dp%gl%m%nltﬁ onI5ZpTeIRS Ve (f itPsE) enBywever, in

Chengﬂhﬂnﬁyﬁ%@e&9ngaggdéﬂﬁkﬂﬁﬁnﬂﬁ?QBB§E'qg%ao%ﬁy'reference

Ing the positions of follow ng val ues
additiononrestroofai he dfeaderavectods ww¢¢m$%buvad&esead 20
onIy have one gerofx? uelésee % i nst ance. t he

YBCtOPS With PR £h2%; LSLANCRL I DS BRIgt cne

ehgatien ahmbbe @9$bthﬁﬂo|Bdgﬁe@ﬁﬁlbep@6&é§b§ﬂ§|onr the
coupled with the creation of the sign index in the

éﬁﬁéero@ba5$héﬁéha%@aﬂﬁé V?ﬁé@ro#nﬁ@édépé dghat gpneral
¥?B88§518§h <¥ Qa¥éﬂgl§¥§8:w QE%e%§eQ%ﬁé¥%fn_lg the

nstance er vectors wt i ces
gtoerah ﬁabbesglhgandowhenmyheefhaunng oddavabkbés only
(see indices 3, 6 9 etc.) . For the first type,
ABsV26F_tRE_cORPBNERTSIRAVBSt BE YaPBuesSOreawhred- f 6pe

y S val
{he-gapendclpe: <IRstegh: I ETRENETH DAYE AhFa¥aune
bptﬂﬁedetOhéegéaGEanhprenéssengeneraI i ndexi ng code
descri bed above to process the two-val ued vectors Wi th
even conponents. idx_sign = 0 ; novel6(); index = 0 ;

r7 Usedase St f/ a@ggbﬁé)exgmeﬂy D dPMnd 55 thelfirst
= cv [i]; novel6(); logicl6
aspect of the present 1nventlon, the inventors have observed

that in some practical use cases a small subset of the leader
classes are occurring more frequently than the other ones.
For example for the data that is quantized with the lattice
quantizer within the G.EV-VBR codec with the lattice
structure that is built on the leader vectors of Table 2, the
leader vector with index 1, i.e. (2,2,0,0,0,0,0,0), is most
likely to be used and, generally, the vectors for which the
leader vector has two different values (e.g. the leader
vectors with indices 1, 2, 3, 4, 5, 6, 9, etc.) are more likely
to be used than the other vectors. They concluded that it would
be reasonable to think of a method of indexing for which the

complexity is smaller particularly for these vectors.

For the calculation of the index for the sign, there is need
for a loop to check the sign of each vector component. It is
less complex to consider separately/specifically the leader
vectors having only two different values, because the

indexing procedure handles the position of only one value



wo pabendo768 (g<0){ idx_sign =

if (q) { p[index] =i ; nmovel6(); // for position
index } if (g<0) { tnp = shl %1,index) ; [ for sign
add (i dx_sign, tnpJT/EP2008/051901
for sign index } if (q) { index = add (index, 1) ; }
} index = c2idx_fx (DM p ,index) ; // position index
In a simlar manner, the second type (two-val ued
vectors with odd values) can be treated separatel

WS- AGTf ORe bxahphe | HE 619 oW Ag ker deedbre: pffaszagaéﬁons for
ghe§ﬁ9MS“§&ons@qg%ns<9Efdﬂ%@%ﬁ&?vaEGBS(HklgddKQHMn most

g =cv [I1]; nove (); 1f (g <0
¢1,the Jepdkr vectors with two values only, have one zero value

(see for instance the leader vectors with index 1, 2, 4 etc.
in Table 2), so the creation of the position index can be
efficiently coupled with the creation of the sign index in

the same loop.

There are two types of leaders with two values, one type having
even values only (see for instance the leader vectors with
indices 1, 2, 4, 5 etc. in Table 2) and the other having odd
values only (see indices 3, 6, 9 etc.). For the first type,
most of the components have the value 0, while for the second

type, most of the components have the value 1.

For example, the following specific procedure can be used to
replace the entire general indexing code described above to

process the two-valued vectors with even components.

idx sign = 0; movel6 () ;

index = 0; /* used as cnt */ movel6();

FOR (1i=0;1<DIM; i++)
{

q = cv[i]; movel6 (); logicle ()
it (q)
{
plindex] = i; movel6(); // for position index
}
f (g<0)

tmp = shl (1, index) ; // for sign index



if (g<0) { idx_sign = add (idx_sign, tnmp) ; } if
(g<0){ g =sub (0, q) ; } top =sub (q, 1) ; if

wa@ewphgorss [ i ndex] =i ; novel 6(); } if (tnp) {PCHER20087051901

add (index, 1) ; } } idx_sign = shl (idx_sign, 1) ;
/1 due to non-zero parity index = c2idx fx (DM p

,index) ; In this second exenpl ary enbodi nent of the
first aspect of the present invention, the pre-defined
group of |eader classes thus conprises all |eader

classes wiphonly two-val ued | eader vectors (i.e.

| eader cl'asses with | eader vector indices 1, 2, 3,

4, 5, 6 jd9 siebcs)add Thx spieri fi cnprloc€dsifng B$gn index
represented by the two code segnments specifying the
processing for the two-valued | eader vectors with even

and odd (gppponents, respectively, and the genera
processing is represented by the general indexing code
that is apphied Tordalineéehet)ieader classes (e.g.

Iead§r cl asses with | eader

}

index = c2idx fx(DIM,p,index); // position index
In a similar manner, the second type (two-valued vectors with
odd values) can be treated separately using for example the

following procedure:

idx sign = 0; movel6 () ;

index = 0; movel6();
FOR (1=0; 1<DIM; i++)
{
q = cv[i]; movel6 () ;
if (g <0)
{
tmp = shl(1,1i);

if (g<0)

idx sign = add(idx sign, tmp);
}
if (g<0){
g = sub(0,q);
}
tmp = sub(qg,1):
if (tmp)



vector indices 0, 7, 8, etc. in Table 2 ) .
Therein, it is to be noted tgﬁt the pre-defined group
W(i)3009/t100768|nto two sub-groups”Here, a first SURCTEPR29PS/051901
wi th two-val ued | eader vectors with even conponents,
and a second sub-group with two-val ued | eader vectors
Wi th odd conponents, and that for each of these
sub-groups, different actions are perfornmed in the
specitfic processing. As a first nodification of the
second exegpigﬁgx?nboglnﬁﬁgep§ fhe first aspect of the
present invention, it would al so be possible to
di spénse with the specific processing for the
two-val ued, | eader vectors with odd conponents (e.g
indi&gég ; , 9 etc.), and to performthe genera
I ndexi ng coggcknstgadidhexpre;defined group of | eader
cl asses then would only contain the | eader cl asses
wi t h'two-val ued | eader vectors with even conponents.
ternatively, the specific processing for the
wo- val ued | eader vectors wth even conponents could
béxdssgensethAthx Asga, $econd dodi fbcabhencod pheity
econd ex enpbodi ment of the first aspect of the
P S&nt F 35 FgﬁDIMtpmbU 8%af so be possible to
restrict the specific processing to the determ ning of
the position index ("index") only, or to the
det ehibnbAgoDE eh@mgigﬁYiﬁmedémeai _8fghhy bnryt Fapect of
i fi ion I s I L
P s P¥bE B T RHeCE B s n BT Ay BE b St Aee
of atbesf thet asppetset the péasentcnuseeblmmthThely

first aspect of the present invention is directed to
FHHeY?ﬁQGGfl%ﬁd?ﬁpM?CG%EFoﬁl -@hi ER2FSTf oF2PRSEafitel leader

Q@QHbEfgnQHEéggquQntBzaﬁ'09 fhegsegpnd) aspget spE -t hec
resen
groce551ng'is represented by the two code segments specifying

the processing for the two-valued leader vectors with even
and odd components, respectively, and the general processing
is represented by the general indexing code that is applied
for all other leader classes (e.g. leader classes with leader
vector indices 0, 7, 8, 10, etc. in Table 2). Therein, it is
to be noted that the pre-defined group is split into two

sub-groups here, a first sub-group with two-valued leader
vectors with even components, and a second sub-group with
two-valued leader vectors with odd components, and that for
each of these sub-groups, different actions are performed in

the specific processing.

As a first modification of the second exemplary embodiment
of the first aspect of the present invention, it would also
be possible to dispense with the specific processing for the

two-valued leader vectors with odd components (e.g. indices



i nvention, which will be described in the foll ow ng,
is directed to de-indexing, % to determ ning (or
WO 2onenr7sg) a target vector dsed on an i ndexPCT/EP2008/051901
associated with the target vector . A binom al
de-i ndexi ng procedure for a target vector belonging to
a | eader class as defined by Table 2 can be descri bed
by the followi ng exenplary general de-indexing code.
Thi 8- dé- PhEexi ngnEolle PSrgenBrale geeerpf igdexing code

'i‘HBlchéb' @h%%fé‘f@@ 19{@@&&;;9%@ 3ig Ex%l%ﬂ %1%E)ée'se"a‘ﬁ§ﬁ would

cl'ass of The vari abl es and functions used
thig dentadexihg ¢edéecocﬁespeadwtohtheoome$uaéeﬂeader

the enera |ndexin code pres t he coniext of

PREEPF P b b BaEn oP CPRE P S enth HECREF bHC SouBhETRREC: Fie
geobadexhggrproepdurgoregei¥e@sithgevarkabbesi dxtheaden
which identifies the | eader class, and the variable
FABBRNEBES RAVER b@eﬁ#ﬁpﬁé§eﬂhé1563|tlon i ndex (which

IS representative of the positions of values in the

target vector) , as an input, and determ nes the
Aar@e$ew@mdomodiﬁinﬁﬁﬂtwouﬁpmme Ebebeﬂnexemplakgnembodiment

e target vector is consi dered, it
bocEber B c’ﬂas%@ecpfar@a’f{1 &1t GEEqGTE lﬁ@ﬁe}i@% P Spy WppRd also

pel{p6¥kible M@'§esEkQé:|%ﬁ@]sbé@bf£80ﬁ¥@b§3sEhgxtbeaﬂé
§ movel 6(); /* put by default t | ast val ue */

éééepmspppg—OG themned B{)on Hydex [ ("Hadsixddesndlvd er to the
5% rﬂ9¥§ S(Ef Egg glgn 15889 Qngé¥ég§an5déﬁh§gd%his

modlflcatlon could of course also be applied to the first
modification of the second exemplary embodiment of the first

aspect of the present invention.

The first aspect of the present invention is directed to
indexing of an input vector, which is for instance required
during quantization. The second aspect of the present
invention, which will be described in the following, is
directed to de-indexing, i.e. to determining (or recovering)
a target vector based on an index associated with the target

vector.

A binomial de-indexing procedure for a target vector
belonging to a leader class as defined by Table 2 can be
described by the following exemplary general de-indexing
code. This de-indexing code is general, i.e. it is applicable
to target vectors contained in any leader class of Table 2.
The variables and functions used in this de-indexing code
correspond to the ones used in the general indexing code

presented in the context of the first aspect of the present



no_vals_crt = no_vals_ [idx_|lead] ; no_places=sub

(no_pl aces_old, no_vals_ind %ldx_lead] [i] ) ; tnmp =
waawoioesal s_ [idx_|ead] , add(2,i)); |F (tnpeOIEP2008/051901

quotient = nunber f x (sub (no_vals_crt, add(l,i)),

&no_vals_ind_ [idx_lead] [i], no_places) ; idx =

div_int (index loc , quotient, & ndex _loc) ; /*

i nt eger division: index |oc/quotient = idx, reninder

fhuektiee &poye. TF@ Qeféﬁﬁﬁxﬁpghpfﬁéeﬁﬁ§?tF@ﬁ@lB?Stﬁée

¥?EH§bY@'§di'ﬂe ) cﬁol@éﬁ@§§1@¥§kkﬁ?égd8?séié Qséumithe

dx2c_fx (mo_p aces ol , no vals ind
FeFiabdz) indes pbaceshotd :daotpfaeesthﬁnpebﬁt)pn/index

-th th t *[
RSB0 LB B AR P hA YT ah T BRAroTH]  OT 54y T poket o the
Ed]:geHWe%ﬁﬁ G\ Qﬁsﬂnpuﬁ/a|a$1d e dxrheadd ﬂﬂé target vector
novel 6(); occ pos ; nnvel6}) } }ELSE{ FOR

€V=05 PRNEUVEARS- |ﬁ€eF?éR IEQQ]S{QT +Hpe{tppget vector is
88£S@5n£fﬁéfeél’1ﬂn%é%lgg)reg8¥§£g&)ln a separate procedure.

FOR (§=0; 5<DIM; j++) {

cv[j] = vals [1dx lead] [sub(no vals [idx lead],1)];
movel6(); /* put by default the last value */
occ pos[j] = 0; movel6 () ;
}
2 S —— * /
no places old = DIM; movel®6 () ;

FOR (1=0;1<sub (no vals [1dx lead],1);i++)
{
no vals crt = no vals [i1dx lead];
no places=sub (no places old,no vals ind [1dx lead] [1]
) ;
tmp = sub(no vals [i1dx lead], add(2,1));
IF (tmp>0) {

gquotient = number fx(sub(no vals crt, add(l,1)),
&no_vals ind [idx lead][1], no_places);

idx = div_int(index loc , gquotient, &index loc);
/* integer division: index loc/quotient = idx,
reminder index loc */

/*pis atablewith the positions of the value vals([1i]

out of no places available positions */



cv [pos ] =vals_[idx_lead] [i ] ; nmove 16 (); occ
pos [pos ] =1; novel 6( } /* update offset */ 1=0 ;
worene/14668 ) ; FOR( j =0; j <D M 3j9++ { I'F (occ_porCT/EP2008/051901
==0) { offset [I]=]; nove 16 (); 1 = add (1,1); }
ELSE{i dx2c_fx (no_places_old, p, no_vals_ind_
[dx _lead] [i] ,index_loc) ; /* put the next to
last-th value in the codevector */ FOR(J=0
j <no_val $3xAd_fr ol BAAFSPiPld; +R) { pos = offset [p
[j]1]; noyel el ls_ [idx_lead]
[1]; nnv% 6?%25 i §ﬁérégﬁbp %e %%%2t|on i dx2c
fx(int dmn1platéspold|ﬂtnnopwat3$ i nt |nMQXe1@C),|s
conplenen;ar function gZidx f dISC aboyz and

returns ep%BsF??ohl 3 B ?enbnv s E%ﬁ%%ﬁ%ﬁ
din}dinengl@ﬂaLoyector as prescribed by

{
FOR (j=0;j<no vals ind [idx lead] [1];J++)
{

pos = plJl; movel6 () ;
cv[pos] = vals [i1dx lead][1]; movel6 () ;
occ_pos[pos] = 1; movel6 () ;
}
JELSE{

FOR (j=0;j<no vals ind [idx lead] [1];J++)
{

pos = offset(pljl]l:; movel6 (); movel6 ()
v[pos] = vals [i1dx lead][1]; movel6 () ;
occ_pos[pos] = 1; movel6 () ;

}

/* update offset */

1=0; movel6 () ;
FOR( 3=0; j<DIM; j++ )

offset([1l]=73; movel6 () ;

ELSE{



index loc. Furthernore, variable int occ_pos[8] keeps

track of the positions on which the conponents of the
wa@keoeaehregiecoded val ues have 6§en put. The varPGEDHER20081051901

offset [8] is used to find out the real position of

t he val ues, because if, for instance one val ue has

been al ready placed on a 8-di nensi onal vector, the

position index for the followng value is relative to

seven p05|t%%ﬁ%coﬁ¥§nO£PbaC$%LoﬁddiEensional | eader (2

110), If when,decods ngnd he; gosition of 1hg.yalye 2

gives (x 2 x x ) and thhe position |ndex or the val ue

1is 0, th/é}uﬂrt@spnads1ﬂD1p6$rthomsl@®Ji)th@r0©@evector

two val ues gne, but the ones will be actually put on

t he p03|t|oné (0,2) because the first value, 2, is

al ready on posit+opjdno R g@1s3ihg aidkonehartiB; j++)
|IIustrat|n? a method for determning a target vector

based on antindex associated wth the target vector

according to aﬁgogxsnpkf\gé/tﬁgpgm ent %0\9%196%?0%&?16()

aspect of the present 1nve Thi s

i nstance be pecdopoed duvahg bide-beadni [Zati on movel6 ()
process. In a first step 300, an index associated with

a target vettor that is to be determned is received.

The index may for instance be an index that selects a
vector fromthe vectors of a |eader class, wherein the
vectors in the | eader class may for instance be
binomally indexed. In addition to the index, an
identification of the | eader class in which the target
veeteotni sticontaiateichr s dxeeeifvadntThis, i snhowgvent no_vals,
optional, since the identification of the |eader class

FﬂtmﬁpéﬁXLE@CfaFEeFOWE%?B?nF§r¥oEPaﬁH@8thﬁ9 equarLyx

H@EEuQ@eSOQEébgegnanréBﬁrh@dgﬁeaﬁé@Qt@Bﬁgn@ﬂbhokhﬁo vals
target vector. The
components in a dim-dimensional vector as prescribed by

index loc.

Furthermore, variable int occ pos[8] keeps track of the
positions on which the components of the already decoded
values have been put. The variable int offset[8] is used to
find out the real position of the values, because if, for
instance one value has been already placed on a 8-dimensional
vector, the position index for the following value is relative
to seven positions only. E.g. for 4-dimensional leader (2 1
1 0), if when decoding the position of the value 2 gives (x
2 x x) and the position index for the value 1 is 0, this
corresponds to positions (0,1) for the two values one, but
the ones will be actually put on the positions (0,2) because

the first value, 2, is already on position 1.



index and the identification of the |eader class

received in step 300 may for |nstance be obtained from
wa@eopheess t hat contains all offthe fol | ow ng PCT/EP2008/051901

information: an identification of the | eader cl ass,

i nformati on on which vector in the | eader class shal

be determ ned as target vector, and sign information

for the target vector. The target vector that is to be

deberhitfed FHOTHRAF T o harE t326£ nE) 3.0 Ty fpgrdetermining

bn§£§§]@§_J@é’%xb%%%&ieg%cgﬁdiﬁeﬁ g%%té@%t%ht Qh@l Jcarget

vectors in a lattice during a quantization process .

Vacaost epcB80dngt tbsatheredel ermg aedodfimehe béatke second

class.is ntained |n a pre-defined group.of one or

HOPEC eabidriochBesee" 1TV HT & s e Bashoddiapasrs restance

PEOEESSbRAgeliSdaPPhbedi RestepnB802at Obhepwbeessa gener al

processing is applied in a step 303. Exanples for the

pre-defined group of |eader classes and for the

$pecidii C, %%%23%6‘,9 a?rpeln'd%q; %Egcggtéa%ﬁk@% Eg&g%tt vector

vectors that are contained in I'eader classes 0O uch a

phetdedi nedbgr dapeohiheddes ckassesdw Thenowdbe may for

di scussed in nore detail. According to a first

eRENPIaFyPenbiodi it ottt tﬁ_?%vfé:ctc?nzﬁ't1 JSHECE 6f OFnghe vectors

pregent hByent heB, @QRbYethecheadert6lassnt PRE 18ader class

associated with the |eader vector with index 2 0 (see

Talbl o) inptenceebd, igonieldyoindesedubfecadditoorm to the

ﬁgsgw'g PEQcesskng,  Jhus theypre-defined groyp of i oy tne

eadef classes onﬁy contarns one Teader class,

tdepttfiredtby ipndexn20inkt parteceliaed.thriki tsthowever

FOR-|1 oop (above the harizontal dashed |ine) of the ,

BBB%QDBEeséhFEE gBRetafHel it RAEXPRgOEolRe 1eader class in

which the target vector is contained may equally well be
contained in the index associated with the target vector. The
index and the identification of the leader class received in
step 300 may for instance be obtained from an index that
contains all of the following information: an identification
of the leader class, information on which vector in the leader
class shall be determined as target vector, and sign

information for the target vector.

The target vector that is to be determined in the flowchart
3 of Fig. 3 may for instance have been selected as a closest
match to all vectors in a lattice during a quantization

process.

In a step 301, it is then determined if the leader class is
contained in a pre-defined group of one or more leader

classes. If this is the case, a specific processing is applied



woreoeh®(7ss } if (sub (idx_lea

then may be replaced by the follow ng code: FOR(J=0O
j<DIMj+ H){ if (sub(idx_leagzzo) 0) { cv[j] =0

20) ) { cv[j] =PWHEB2008/051901
[idx _ lead] [sub (no_vals_ [idx lead] ,1) ]; nove 16
(); } occ_pos[j] = 0 ; novel 6(); }FurthernDre, t he
call of the function nunber fx () in the genera
de-i ndexing code may then be replaced by the followi ng
éBdeter| g0EsuBtihaxvi ead, a2@§n@;@} Pretotsent LS4QPPlled in

( if (sub (tnmp, 1) ==0 ){ quotient = 6 ;
ﬁg§g%g %03 } } ELSE{ quotient = C [sub (no_places, 1)

] [(no_ vals ind_ [idx_ Iead] [add (i,1)])]; novel b O;
%xaheﬁglsnfor tlrlaeI rper%d%le% %I S?ngb&’eleﬁer C ralsasbelseano'l for
the specific processing applied when de-indexing target
vectors that are contained in leader classes of such a
pre-defined group of leader classes will now be discussed in

more detail.

According to a first exemplary embodiment of the second aspect
of the present invention, only the leader class that is
associated with the leader vector with index 20 (see Table
2), i.e. {6,4,2,0,0,0,0,0}, is subjected to a specific
processing. Thus the pre-defined group of leader classes only

contains one leader class, identified by index 20.

In particular, the first FOR-loop (above the horizontal
dashed line) of the above-presented general de-indexing code

then may be replaced by the following code:

FOR (§=0; J<DIM; j++) {

if (sub(idx lead,20)==0) {
cv[j]l = 0; movelo6 () ;

}

if (sub(idx lead,20))

{
cv[j] = vals [1dx lead] [sub(no vals [idx lead],1)];
movel6 () ;

}

occ pos[j] = 0; movelo6 () ;



C D mM+1l] [DI Mrl] stores the binom al coefficients up
to dinension 8 . Inthis enbgginent, the specific
WEe@easEshg i s represented by“the code that i SPERER2D&C51901
in case that idx_|ead equals 20, and the genera
processing is represented by the code that is executed
if idx_|ead does not equal 20. In the context of this
enbodi ment, the inventors have observed t hat the
FEAHBPTEPASs W EhCPhdexf2bRPsfVRELEPRgNEMPRAIEY (habnnghe
éegthIi?rC%ulnvc?é}&% CEB@ nlla?yaqgg Vk? E%Eﬂ‘éﬂctela k')?ct% nglownlg
eing the only one wwth four different values, forces
botlh:the table no vals ind and the table vals to be of
di mension 36 x 4 (36 | eader classes and a nmaxi num
nunber of four differentval ues per |eader class) |,
EFe(sﬁ§L¥§kSléHQ pogx=bead] [i] and vals_ [idx_| ead]
i] exist only for idx _|ead=20 and i=3 (i ranges from
to 3 ) . However, in the general de-indexing code
pre gg£§gn@bgvg tHSvQ?%Y reference to the respective
vaI es of no va I ndx and val s occurs for idx |ead=20
in the( pobutmpslof =the géneral de-indexing code that
have been reglaced by the s code. Then, in the
remai nder FFOthe"genebal dB Y%géﬁ i hg code, now only
reference to tables no vals ind and vals with
di mensions 36 x 3 is required. The introduction of the
$pecific processing thus allows to optimze the
gﬁggral processi ng. According to a second exenpl ary
élnent of the second aspect of the present
i nvgabtoentthe pre-defined group of |eader classes
only contains_the | eader class with the | eader class
vec%é?uw (PR_PhaexS1!( seéTabpes2ynd [gdx_lead] [add

(2 glolp 070, 0, O)ovtngtead of always performng a
}

Therein, as already explained above, the wvariable
C[DIM+1] [DIM+1] stores the binomial coefficients up to

dimension 8.

In this embodiment, the specific processing is represented
by the code that 1s executed in case that idx lead equals 20,
and the general processing is represented by the code that

is executed 1f i1dx lead does not equal 20.

In the context of this embodiment, the inventors have observed
that the leader class with index 20 is the single leader having
4 different values. The leader vector with index 20, being

the only one with four different values, forces both the table

no vals ind and the table vals to be of dimension 36 x 4

(36 leader classes and a maximum number of four different



de-indexing, i.e. a de-indexing that is applicable in
case of target vectors contalned in any | eader cl ass

w@ anwd/1041é&8 has been presented 40 th reference tPCT/BP2008/051901
general de-indexing code above) , for exanple the
foll owi ng specific processing may be perforned in case
of a target vector that is contained in the | eader
class with the | eader class vector with index 1 , and

VReUgErRA Al SprEEes st 1Y i & -6nl ¥ perflsr fed_dtiker viegel] [1] and
ot e ﬁ@é% 18344 Tlghéx?EEGBQH d@okngggfmgaagég and i=3 (i

present e ove ol | owi A g spe C processing
oahgeylﬁt@s(lhe snsitgned dar get thectooremal. dEERNCexzBg code

idx2c fx (DM
Bres§ntﬁﬂd%QéY%tfhmJgéﬁy(Fggerepgg(ed1ﬁ¥3§$88§éFéVFlleues
b¥2no UQY@'lﬁdk) anfovels6 Grcurk EBrt hexGleEN=2¥BRn the
codec (i.e. for the codebook based on the | eader

pééte@§8d@f|héa pAnFablede-}ndayispgecefcantafubrEedacan

RpILEER' S Ao (et AN AREND) s A NG d SRGEH RE OF che

ar the nost able,
gppkykhgda-spdekinhg ppdeessbrgohbyi refkeadee tbassbles
reduces the overall conplexity of the de-indexing
BPQ@éé@LéndElgnd4Vﬁ§Sa Y¢hBnatNEeNple_R dPayraniof raquired.

9%¥'E§F§8&?§£%Re SEPEHS angéckgP'eB§”EéQ?l%$ Fﬁgghggfows to

accor I rs second aspec
ppesentei BMenyeobraThpsodevstagmy

According to a second exemplary embodiment of the second
aspect of the present invention, the pre-defined group of
leader classes only contains the leader class with the leader
class vector with index 1 (see Table 2), i.e.
(2,2,0,0,0,0,0,0). Instead of always performing a general
de-indexing, i.e. a de-indexing that is applicable in case
of target vectors contained in any leader class (and that has
been presented with reference to the general de-indexing code
above), for example the following specific processing may be
performed in case of a target vector that is contained in the
leader class with the leader class vector with index 1, and
the general processing is only performed otherwise. Note
that, as in the general de-indexing code presented above, the
following specific processing only yields the unsigned target

vector cv.

FOR (1i=0;1<DIM; i++)
{

cv[i] = 0; movel6 () ;



for instance be a nobil e phone, a conputer, or any
ot her el ectronic device. The device conprises a
w@aowned76®r ocessi ng Unit (CPUJ400, which has BCIBR®08/e51901
a program nenory 401 and a nenory 402. The CPU 400 nay
for instance execute a conputer programthat is stored
in program nmenory 401. Therein, program nenory 401 nay
be fixedly installed in device 4 , or be renovabl e.
F6¥2Pn§¥éﬁég Phe?pibgfam RBMOry 401 may be enbodi ed
asrQ;cAMPUber 1 eadabl e medium that has the conputer
program stored thereon. Menory 402 nay for instance be
énbodi ed as Random Access Menory . Program

wmmr nd nmenor _may equ wel | be enbodi ed
as a° 8 é? gnpoW8H¥1é9 U 4&§f{h4%er controls a
m1crophone driver, which in turn controls a

m crophone, a speaker driver 403, which in turn
controls a speaker, and an interface 405, via which

ggt%hgaﬁbﬁve§§E38889c (ihe OtESE 9ﬁ¥'885e Jhg bQES?féﬁethe

may for i nstancée be éenbodied as a ra 0 interface.
Destee %e¢h@BSGﬁﬂﬁﬂk&h&n&ﬁbbdenﬁbnﬁmﬂSﬂﬂﬂﬂﬂlB@@.mOSiC data

establish a audi 0 ication wt

eht PtyraaGai 8 gsﬁgna? g gggglGFéSh1EP8pE8ﬁ eBrV$8For
494,canobe, @ngod?dlbeyhﬁaQPQhéoﬁoéﬁd $6PBLHYEA so that
interface 405 to anot her devi ce. Equally well, audio
dapPavinenrotheri@evi pesceanibe Fecetvetewilari atessateduces

4 d 400, -a render | ker
12, oPEgBeEdeBtpEEk: 8000 oNe A0TRhaC, (L8 BRBRKAL e
CPU 400 of device 4 runs a codec, for instance the G

. EV- VBR codec. Thi s codec nmay for i nstance be enbodj ed
%gcoﬁpaFeP EFB@WéﬁiFhQ%OF§ %f@géamlﬂfp?oa?ghFﬁeﬁoF9at is

AQlaphB bR SieYmeAeYhgetAc MYt f98s according to the first

and second aspect of the present invention. This device may
for instance be a mobile phone, a computer, or any other
electronic device. The device comprises a Central Processing
Unit (CPU) 400, which has access to a program memory 401 and
a memory 402. The CPU 400 may for instance execute a computer
program that is stored in program memory 401. Therein, program
memory 401 may be fixedly installed in device 4, or be
removable. For instance, the program memory 401 may be
embodied as a computer-readable medium that has the computer
program stored thereon. Memory 402 may for instance be
embodied as Random Access Memory (RAM). Program memory 401
and memory 402 may equally well be embodied as a single

component.

CPU 400 further controls a microphone driver, which in turn
controls a microphone, a speaker driver 403, which in turn

controls a speaker, and an interface 405, via which data can



i nstance i nplenent the structural blocks 101, 104, 105
and 106 of Fig. 1 . CPU 400 y be understood as a
W@e@easE g conponent t hat pe??orrrs i ndexi ng OPCT/RP29D8/051901
vectors (according to the flowhart of Fig. 2 ) and/or
determi ning of a target vector based on an index
associated with the target vector (according to the
flowmhart of Fig. 3 and, to this end, perforns
Speerfrienand @é%@r@F BFO@@%%F%@ a@E%rHPﬁ@rf@C?héo?lﬁéY for

§H9t§ﬁ88n9eaéH88818& BEeapEﬁé§BtlhE¥§@5b8” Equal 1y

, the codec, or parts thereof be i npl enent ed
|n dedlcated hardmare 406 (e g. a D gltal Si gha

rocessp a.Field rannable Gat e
P RERs i S BITP R AL E e Spea T g a0d o Fhypptablish
éA§h@10_b@éeén&oﬁhﬁﬁﬁcgﬁgbﬁaﬁﬁﬁhhéﬁgﬁﬁé@)ent@ﬁ?.tﬁﬁalo
t he dedi cated hardware 406 may be understood as a

9¢6@éé§iﬁ@0%bW%%ﬁ@ﬁtHﬁﬁé@p@@mﬁoﬁﬁ§VEﬁdé&ﬂngnb@q gpgeded by
YRET OB @86/QﬁddS&§§P§25?gn9ér§aEéf985 80585t98§e8ﬁ99ce

an i ndex assocl at e target vector an

Bndalper el bp awézéfd&Uﬂnﬂx@em&mmr pleodessi ngn be received
according_to th irst second ect of th

B GobHECEAOER: FORr FRECRPOgEan EadL  Bxetiet ByoERt via

4080-.cap akspcbesyzewed as conprising such processing
conmponents in the formof functional nodules. The

i nvention has been described above by neans of

%ésgghﬁfytgqﬁggﬁﬂﬁp %co th dggogﬁ%ﬁd(&ﬂ?ﬁothgredev1ce

ér hati ve Wways an rla i ons h are obviou
ﬂOrﬂnskald&ﬁb¢¥Hﬁﬂﬂ1ﬂﬂkﬁdﬂﬁeﬁﬁh@amdEU&WBBEcbﬂEbenEhtedcodec
wi t hogut deviating fromthe scope and spirit of the

BpKeRdEd. BFARRECCRAl REP2IICA At ROBDUEGApPFERgR that is

stored in program memory 401. In this way, device 4 may for
instance implement the structural blocks 101, 104, 105 and
106 of Fig. 1.

CPU 400 may be understood as a processing component that
performs indexing of input vectors (according to the
flowchart of Fig. 2) and/or determining of a target vector
based on an index associated with the target vector (according
to the flowchart of Fig. 3) and, to this end, performs specific
and general processing according to the first and second
aspect of the present invention. Equally well, the codec, or
parts thereof, may be implemented in dedicated hardware 406
(e.g. a Digital Signal Processor (DSP), a Field Programmable
Gate Array (FPGA), an Application Specific Integrated Circuit
(ASIC), or any other dedicated hardware), and then the
dedicated hardware 406 may be understood as a processing
component that performs indexing of input vectors and/or

determining of a target vector based on an index associated



i ndexi ng an input vector contained in a set of vectors
of a plurality of sets of veg ors, wherein said

WO p@esdaTes conpri ses : - performng, in case the@T/BRi0d8/051901
i nput vector is contained in a set of vectors of a
pre-defined group of one or nore sets of vectors of
said plurality of sets of vectors, a specific
processing that is adapted to a characteristic of said
gethd BhevgéF6?§ VAC8ar depfe- Hef Fhed groupPerisens ppecific

XﬁatSéﬁeégé ﬁ?oggé¥i§8p%588?5§nbnt8a%ﬁeogikgeggnd second

vectors contained In Sets of vectors wth sai
ehpeatct efi shecprandnt pevéotmbng, in case that said
i nput vector is not contained in a set of vectors of
said pre-defined group of sets of vectors, a genera
PhECEEEHREm 2ode TBReBBEBAALACCONALNY E@nChabM Be, viewed as
wherein said sets of vectors are |eader classes, and
ARBPELA1BECRUrBalEPCEFASBICcOAPPPEEETA dNfFRPehPIIeader

- tions of said | eader vector. 3 . The
ﬁggﬁg%ogggoggﬁﬁgggé claim2 , wherein said | eader
cl asses are signed, and wherein said indexing yields a

sosition i ndex re resegtative gf t he positions %f
BPueRV TS %Sn%&te“v EEOF 1RRE ATy Agexs of exemplary
ERBhEesSRBhatl veroknbhedshansoeEat PEaEOPRONENE S 0f1 8atHative
i nput vector.4 . The method according to claim3 ,
WhEp ed ind | v 5l tdl pe eilflich: prrecebsings saia sfadileidoprerson in
Lhdex_an ald sign.in joiptly. d Eoen i
Re F e Epn 8 b B B T Ehb S QL AT PR Eom che

ctapesaRddspwherebn saedaphanaetiecisting.to which said
speci fic processing



Is adapted is that said pre-defined group of |eader
cl asses only contains | eader classes with |eader
wo e@vooEet he conponents of which take only a PCT/EP2008/051901
pre-defined nunber of diffdBent values. 6 . The nethod
according to claim5 , wherein said pre-defined group
of | eader classes contains a first sub-group of |eader
cl asses with | eader vectors the conponents of which
take only even val ues, and a second sub-group of
| eader classes wth | eader vectors the conponents of
whi ch take only odd val ues, and where said specific
processi ng prescribes different actions in case that
sahdMBnput vector is contained in a | eader class of
sald first sub-group of |eader classes than in a case
that said input vector is contained in a | eader class
of safd"8ERBAd SOBPHEBUPIGf | eader classes. 7 . The
et ho?né@ﬁ?ﬁg' a9 fl@p@@yvé)étép%&ltaé'%dl'i% a"\@%rteb_@ vectors
I nput vectorsS contained in a set of vectors in said
pr e- defimed ugredup vob £ settss off vectors, hawverail aedger indexing
probability of being indexed than input vectors
contaFﬂ@8r¥ﬁe§'set of vectors that is not in said
pr e- defddech giiolp, oh Seis tohtveLi @isipud vedher MR BOHtained
according to any of the clainms 1-7, wherein said
gener al 1Prdce’sitly, VeIt Appldfed PaSwgdtined group of one or
vectorsgontaLged LR §Qggo§§t§fo£aY?Cé95EaTﬁ£g.8@'gets of
characteristic, would be nore conplex than said
speci ficeptocessangpappfiedotoctheisanehanput séepoes.to a
9 . The pethod according to. ny of the clains 2-3, .
wher ei n°Safd°tharatter? tF%lso @h? chf s8Fdtepecifi gatd
Processphg-defined group of sets of vectors and is only
applicable in case of input vectors contained in sets
of vectors with said characteristic, and
- performing, in case that said input vector is not
contained in a set of vectors of said pre-defined group

of sets of vectors, a general processing.

2. The method according to claim 1, wherein said sets of
vectors are leader classes, and wherein each leader
class comprises a different leader vector and

permutations of said leader vector.

3. The method according to claim 2, wherein said leader
classes are signed, and wherein said indexing yields a
position index representative of the positions of values
in said input vector and a sign index representative of

the signs of the components of said input wvector.



Is adapted is that said pre-defined group of |eader

cl asses only contains | eader classes with |eader
wWoe@hanEet he conponents of which take a maxi nUPCTEPDO8/051901

of different values. 10. TH® nethod according to any

of the clains 1-3 and 9 , wherein said genera

processing is applicable in case of input vectors

contained in any set of vectors of said plurality of

Sets BRCVRRHIBIS 2ERLEPL NSV CIBLT Df WeEParsiBfSadg) grecific

pr e- dgf 0ed.gr.gup. ofq $615 OfoVeEHLSaN ALl PR index axe

optim zation of salid general processing. 11.

net hodloastoydidagetniaay ofh dhe tbapms 1- 10, wherein
said indexing is a binom al indexing. 12. The net hod
according to any of the clainms 2-11, wherein said

bndexirng QAEt8addhddPEdi Vet Orad s Jrerher oediB 2-4, wherein
quanti zation process that is based on a lattice .
codebdekddehphedtpyishid Feadercll assessreg@ifAc processing

oK | : \
CO”DU%S{ ﬁ[gi?%g%?t Jredi ym Q%B%r%—%%’f@%%r JHRY AN 1eader

@)
store e conputer ogram conprisin
i nstruatbbeas @per abheat ascausde a cireecesswt th d dandexvantors
i nput vector containgg i.n a set of vectors o

f a.
pl ur aFPEyC P SREL DOV Bt s, P Mife PEiY §aPHerH829<Pﬁ8 numbexr

conpr hgseg; pecfonrm pgi Q. case that said i nput vector
is containedin a set of vectors of a pre-defined group

of one or nore sets of vectors of said plurality of

pets of veelors, a3 f%%ldfiln processing that is5 adapted,,

{0 a Characterirstic of sal sets ol vectors I n sal

pre- detenaedfgnetpgebupets afeaveat ek icohs a first

applicable in case of input_vectors contained in sets
sub-group of leader classes with leader vectors the
components of which take only even values, and a second
sub-group of leader classes with leader wvectors the
components of which take only odd values, and where said
specific processing prescribes different actions in
case that said input vector is contained in a leader
class of said first sub-group of leader classes than in

a case that said input vector is contained in a leader

class of said second sub-group of leader classes.

7. The method according to any of the claims 1-6, wherein
input vectors contained in a set of vectors in said
pre-defined group of sets of vectors have a larger
probability of being indexed than input vectors
contained in a set of vectors that is not in said

pre-defined group of sets of vectors.

8. The method according to any of the claims 1-7, wherein

said general processing, if applied to input vectors



of vectors with said characteristic, and perform ng,

in case that said input vector is not contained in a
w@ea09abo79ect ors of said pre-defined group of SPCEFEPR{008/051901

vectors, a general processiShg. 14. A conputer program

conprising: instructions operable to cause a processor

to index an input vector contained in a set of vectors

of a plurality of sets of vectors, wherein said

i ndexFAQCeoRPHi sBsSpeff 6PRFngl VACEase vhak said i nput

vect Okphsacontabied b A Sk - Y 8EhA18,0n g said specific

pre-defined group of one or nore set of vectors of

sai d pkorabsiggobpseisdofovebtosspeaispeti fectors.

processing that is adapted to a characteristic of said

sets of vectors in said pre-defined group of sets of

vect orge afdt h&d ot o BPPhd cablen B case eflaliRRuUb-3, wherein

vectors contained in sets of vectors with said

char agéefi shpeachnpdipei fokfi Mgichinseadesphat f5@i grocessing

i nput . ye [ aj in_a . of, v s of

sai d ﬁ%eggggfﬁédq%%d%%ﬂ%fégg?sbgF 9%%%8%g,%?%frmﬁglleader

pr ocessbngesknlAnocappanat bsgdeorprissiergy i @h frrecessvagtors

conmponent configured tq i ndex an input vector

cont aFn8d FHRLES “Df Odect ot S of -3l ar AMFEYYF gepoer of

of vegtersrcs58ai gopnesessi ng conponent further being

configured to perform in case that said input

vectorto be indexed is contained in a set of vectors

a - I ned_group.of one or sets of vector

b cafhEoRErhrRr g 6P BeRY OF° R O BT Sy o 8 ha o,

processéngihhatitsqgadaptedotocasehagactespsticabiesanhdcase

sets of vectors

of input vectors contained in any set of vectors of said
plurality of sets of vectors except said sets of vectors
of said pre-defined group of sets of vectors to allow

an optimization of said general processing.

11. The method according to any of the claims 1-10, wherein

said indexing is a binomial indexing.

12. The method according to any of the claims 2-11, wherein
said indexing of said input vector is performed in a
quantization process that is based on a lattice codebook

defined by said leader classes.

13. A computer-readable medium having a computer program
stored thereon, the computer program comprising:

- instructions operable to cause a processor to index an
input vector contained in a set of vectors of a plurality
of sets of vectors, wherein said indexing comprises

performing, in case that said input vector is contained



in said pre-defined group of sets of vectors and is

only applicable in case of input vectors contained in
wa@edog/1af76ect ors with said characteristic, andPGHEP2008/051901

processi ng conponent furthét being configured to

perform in case that said input vector to be indexed

is not contained in a set of vectors of said

pre-defined group of sets of vectors, a genera

proceé@ﬁh@etlef‘$ﬁ€“§ﬁb§ﬁa@d§“%d%%ﬁﬂﬁﬁbgﬁ@U@l9fﬁ¥¥501‘more

whereLp,sal@ Set o?E ?Cégiéngiﬁr5§§9§ro$f§é§§3 a@Qctors,

wher el n eac Iea er class conprises a di erent ea er
vect o apdcpéinupabt9331n§ shiad leadespvedtor.al7. The
apparaé accordln erein said | ea g

S a

cl assERAPELST ghied; 8gdsﬁh§rE?Eésﬁgdv?ﬁa8§Fnb“yF%F

posi t hea-hadexcnegresgnbat kyesobrt hecposkt hAASiBf only
values in said input vector and a sign index

r epr eSERL AERRéc ot Nt Aess| ghsiBPUE hecebaponepnsaphedaid sets
'”p“to¥%ﬁLSEorQQMjiﬁégﬁepéﬂéigétéffg{9&”ga g%k%th&%g, in

wherein In speci rocessin
i ndexcand shid sbafgd ingdex aeetpﬁlmblyodetenﬂamedd|Mn a set

one |o 19. The a aratus co ny of the
ol & Y TR Whidr F gt st et Ghiodvectors,

sai d §p§ghgkglp§9g@§§g@ggls adapted is that sai d
pre-defined group of |eader classes only contains

| eader classes with Ieadervectors t he conponents of

Thlch tgkﬁpggﬁé § Efcggg f [ of different

values “to claim19,
mhereunssaudtpbﬁsd@ﬁ@ﬂ@@l@r@upxﬁﬁxieﬁgﬁbc@b&&&eio index an
contains a first sub-group of |eader classes with
|eade}ngggpﬁygxp%gontalned.1nzaset.of'vectors of a plurality
of sets of vectors, wherein said indexing comprises
performing, in case that said input vector is contained
in a set of vectors of a pre-defined group of one or more
sets of vectors of said plurality of sets of vectors,
a specific processing that is adapted to a
characteristic of said sets of vectors in said
pre-defined group of sets of vectors and is only
applicable in case of input vectors contained in sets
of vectors with said characteristic, and performing, in
case that said input vector is not contained in a set

of vectors of said pre-defined group of sets of vectors,

a general processing.

15. An apparatus, comprising:

- a processing component configured to index an input
vector contained in a set of vectors of a plurality of
sets of vectors, said processing component further being

configured to perform, in case that said input vector



conponents of which take only even val ues, and a

second sub-group of | eader classes with | eader vectors
wo b@oaarrponent s of which take only odd val ues, PEr#EP2008/051901

where said specific process$eng prescribes different

actions in case that said input vector is contained in

a | eader class of said first sub-group of |eader

cl asses than in a case that said input vector is

cont aFfell®i An@ckeadef ePasslBpdsandaseebnaisubchpPoapet 2

of | eggsﬁdgk%%g? %%Ehgn@pcpﬁr@fés s8FCOL I NG 10 ARY 541

of the clains ereln i nput vectors contal ne
in a sétroeliveciDes tisnoSaict tprres, def $ predi Growp ook ssetngy that

of vectors have a | arger probability of bejing i ndexed
than FRpURETBEEorS ROEHATEEH P o Sot 6P NeCLoPs CEhgECtors
IS nogniﬁﬁai&&&ﬂ%@dﬁggo%%ﬁ fr setrsveftyest-H$is only

22. The apparatus according to any of the clains .

15- 212rphefebPhesandcgenepal 1pPoEessFrhgrsi fonpplined to sets
I nput 1t al [ [ .Qf t.ar. | :
sor d Sharaci SErE SehichepdeRsRIs Ry 4T T BebGessing
speci tbopphenessinghapibe ety taprtthieysane tionpetr fveeat, oL 8. case
23. The apparatus according to any of the clains ,
16-17Fhaﬁe§@%ﬂ $aPUCcharaet el PsPFc EOSHAT chSsapy contained

speci fhcaprecessi N-tsradapt 8diisptbalies8h8y group of sets
pre-defined group of |eader classes only contains
| eadepfclassessw &hoteadet vecpoessihe. conponent s of
whi ch take a maxi mum nunber of different val ues. 24.
The apparatus according to any of the clains 15-17 and
28. Wheeeippsaith genes@td picessiingn 9 5appheeabhesknd sets
case of input vectors contained in any set of vectors
of vectors are leader classes, and wherein each leader
class comprises a different leader vector and

permutations of said leader vector.

17. The apparatus according to claim 16, wherein said leader
classes are signed, and wherein said indexing yields a
position index representative of the positions of values
in said input vector and a sign index representative of

the signs of the components of said input vector.

18. The apparatus according to claim 17, wherein in said
specific processing, said position index and said sign

index are jointly determined in one loop.

19. The apparatus according to any of the claims 16-18,
wherein said characteristic to which said specific
processing is adapted is that said pre-defined group of

leader classes only contains leader classes with leader



of said plurality of sets of vectors except said sets
of vectors of said pre-defined group of sets of

woe@vooEet o al |l ow an optim zation of said geneP&El/EP2008/051901
processi ng. 25. The apparats8is according to any of the
claims 15-24, wherein said indexing is a binom al
i ndexi ng. 26. The apparatus according to any of the
claims 16-25, wherein said indexing of said input .
vect oFSF50per t R e ed tquant V2 afi ord p? ceess at Rag-flgfined
basedngﬂbgrlggtagg codgbogk,defined by said | eader
cl asses. 27. A netﬁod, conprising: determning a
target vector contained in a set of vectors of a

ural ity of sets of vectars based gn.an jndex . .

oo PhE S Ha A S 1o BPG8t ockor CIAdY ef ¥ satgrein said
det er pL-al-Agr CABAN H$ESP ©fPAIfRIH N, adJe Lasehddials sai dirst
target vector is contained in a set of vectors of a
pre- deEbngdogrogp ofeasiie of l apPes setshofleggetrorse@fors the
sai d_pLUEARLEYSOLe SRl 10f NECLANG, A RREEIIIE ans
processi ng at 1i's adapted to a characteristi’c of sa
sets efibveecbvaps ofn sadbpretdefenedighoupanfersetesctofrs the

vectors and is only applicable in case of targe
vect of STRBRERF A iwﬁll§§t Eag? Rt GFS' Wit ReSaic where said

char aghberi 8t LCpaRds NEISf 05 08y i hds Caserbhathtsaldions in
target vector is not contained in a set of vectors of

sai d precdéhihedagfouproft setsf Mectorsizedeneral leader
proceé%&é‘g:%@% ie method, according Lo elai mat, ghan in
wher er " S3i 4 Sét's” of 'Vectors are | eader é?asses, an

wher ek ncgashcheadesi €liass: cogpdses sacdnfrbhenent iheadecader

vect or _and ,
class of said second sub-group of leader classes.

F%cond

21. The apparatus according to any of the claims 15-20,
wherein input vectors contained in a set of vectors in
said pre-defined group of sets of vectors have a larger
probability of being indexed than input vectors
contained in a set of vectors that is not in said

pre-defined group of sets of vectors.

22. The apparatus according to any of the claims 15-21,
wherein said general processing, if applied to input
vectors contained in said sets of vectors with said
characteristic, would be more complex than said specific

processing applied to the same input vectors.

23. The apparatus according to any of the claims 16-17,
wherein said characteristic to which said specific
processing is adapted is that said pre-defined group of

leader classes only contains leader classes with leader



pernmut ati ons of said | eader vector. 29. The nethod

according to claim 28, wherein said characteristic to
wanioehowes d specific processing is adapted i s PCHEPHA$/051901

pre-defined group of |eades4cl asses only contains

| eader classes wth | eader vectors the conponents of

whi ch take only a pre-defined nunber of different

val ues. 30. The method according to any of the clains

27- 29VeGherei AheargePOVeRt or 8fcnt @il nedkfna amasimep number

vectogs Lhssal re: Lned group of sets of vectors
have g Igrge? %?gba%?ﬁ%%y of being determ ned than

target vectors contained in a set of vectors that is

t ipn said pre-defined group of sets vectors. 31
The nobR ot REEG U TSR O Y il 575365 15717 and
wher epp, sahd rgenekal dprReRSSIING rdde APRIJ ek | fosBsCa®fe in

target vectors contained in said sets of vectors with
sai d eharaefetNBRFcYedbOrd penhnrecdonpl @RVt Bah Shidectors

speci fi-c_prQc I.ng. appl.i-ed_j S e t t
vootors. “Bbl R A AR hossr i ig (5 5 bifm 36 Cingr anoo"S
sai d chavacterd sifi catial pheebHesanddspecudief prracessi ngectors
s ada te? is that said pre-defined, roup of | eader .

cl asseSonf y koAt aPRE1Te3 Eioﬁlaéséélaﬁgﬁ PEadeProcessing.
vectors the conponents of which take a maxi num nunber

of different values . 33. The nethod according to any
8P -t héhel abive r27128 adimd B3P navhe? efnysaifd tdeneradims 15-24,

processing: | s apal | gable in; cagse, of Largel  yeet ors

contai'ned in any set of véctors of 'said prurafli ? of

sets of vectors except said sets of vectors

26. The apparatus according to any of the claims 16-25,
wherein said indexing of said input vector is performed

in a quantization process that is based on a lattice

codebook defined by said leader classes.

27. A method, comprising:

- determining a target vector contained in a set of vectors
of a plurality of sets of vectors based on an index
associated with said target vector, wherein said
determining comprises:

- performing, in case that said target vector is
contained in a set of vectors of a pre-defined group
of one or more sets of vectors of said plurality of
sets of vectors, a specific processing that is adapted
to a characteristic of said sets of vectors in said
pre-defined group of sets of vectors and is only
applicable in case of target vectors contained in sets

of vectors with said characteristic, and



of said pre-defined group of sets of vectors to allow

an optim zation of said general processing. 34. The
woreiobhaab7excor ding to any of the clainms 27-33, MPERI008/051901

said index is associated wisfh said target vector via a

bi nom al indexing. 35. The nethod according to any of

the clains 28-34, wherein said determning of said

target vector is performed in a de-quantization

processpﬁﬁﬁPIWénﬁaséG BAsa F%@Fléél oHlebsdk Heffaedipynot

sai d | ea0RLahagses, 36 oA fODU LI £adalle RALUDS oroup

havi ng a conputer program stored thereon, 'the conput e?

programcoaptssoAgvechsteuchki oascopergbbectvsivause a

processor to determ ne a target vector contained in a

set of vectors of a plurality of sets of vectors based

0B . anThAdeX+ ASS 04t @b £k M tih salidint argetineeetior said sets of

wherein said determ ning conprises performng, in case

t hat Saf#otargee b@@ﬂ@r Fsaepontai aed vhcaesetcofh leader

vect oLeagh BoRLesel! ned: orauR,pl) 0ng:or HBLE.Sehs Of

vectors of sai uralify of sets vectors

specipézmptacesssngftbatdi$eadaptedct0ra

characteristic of said sets of vectors in said

pre-defined group of sets of vectors and is

0Bl yappki cablgobn gassr@inkarget ¥egiQrs2gont @ghBedihn said

sets of vectors with said characteristic, and

perfofshﬁﬁgctem@‘as@ ttivatwisiait tsara@etsp@@@tfelc iBra@sEssing 1is

Conta58$8 ? t Ofayg%ﬁgg%kgﬁjl%igr!r E%%?d c%?sses

group 0 vec ors, 'a genera [ OCESS| ng. :

COﬁpubﬁEypbogtaﬁhsCQmaﬁJeSfl RY:adsrst riicth onsadperabteot® the

cause a processor to det erm ne
components of which take only a pre-defined number of

different values.

30. The method according to any of the claims 27-29, wherein
target vectors contained in a set of vectors in said
pre-defined group of sets of vectors have a larger
probability of being determined than target vectors
contained in a set of vectors that is not in said

pre-defined group of sets of vectors.

31. The method according to any of the claims 27-30, wherein
said general processing, if applied in case of target
vectors contained in said sets of vectors with said
characteristic, would be more complex than said specific

processing applied in case of the same target vectors.

32. The method according to c¢laim 28, wherein said
characteristic to which said specific processing is

adapted is that said pre-defined group of leader classes



a target vector contained in a set of vectors of a

plurality of sets of vectors based on an index
wag@moandEsed with said target vector, wherein seCTEP2008/051901

determ ning conprises perféémng, in case that said

target vector is contained in a set of vectors of a

pre-defined group of one or nore sets of vectors of

said plurality of sets of vectors, a specific

proce@@ﬂﬁgcpﬁgﬁlp§ a@apted le sgcchatiddt erdxise veckard the

sets 88m§8§58£§ 6? Wi Hﬁﬂ%f%fh%%qn%EPH@mB%rS8E3d9£ferent
vectors and I1s only applicable in case of target

vect orslgenatai ned in sets of vectors with said
characteristic, and performng, in case that said

target vector is not contained in a set of vectors of

sai.d pre-flefihheth aroupiof t3ehsyobrVveed O isind genersabnd 32,
processing. 38. An apparatus, conprising: a processing
conporiepreebnfpgdr eanebadePEPATRELIATL AF gePPYeeibre 1n case

cont aj ' f f. a AV
of ve!ét?g%sf%atggg%tgﬁggn&?ﬁ%gﬁ%%slélc?lg%Legdeaévmot%h‘]és)éﬁ%g%f said
targepluvesl bty s@isetpr of essitg €expepentaf drddier ofevagtors

configgred,toﬂgerfornl in case that said target vector

to be®defdtfi Red FSTLoRtaPhedPi ntaSskt of VBCtors bf allow

pre-deghi pgdi @ 9P 0h 9REsQl ANBERSE1 SpPbcugEt RES Of
said plurality of sets of vecfors, a specific
processing thatis adapted to a characteristic of said

ts vect.ors in saj.d -defi roup. of .se of .
Tt o be ST ALT S BT E ST T B R A5, merein
vect ogsigontaéneds i 4 S@isatofd weiatorss i tth rg@itdvector via a
characteristic, and said processing conponent further

bei ngPEBARE glr e0E®1Perform in case

35. The method according to any of the claims 28-34, wherein
said determining of said target vector is performed in
a de-quantization process that is based on a lattice

codebook defined by said leader classes.

36. A computer-readable medium having a computer program
stored thereon, the computer program comprising:

- instructions operable to cause a processor to determine
a target vector contained in a set of vectors of a
plurality of sets of vectors based on an index associated
with said target vector, wherein said determining
comprises performing, in case that said target vector
is contained in a set of vectors of a pre-defined group
of one or more sets of vectors of said plurality of sets
of vectors, a specific processing that is adapted to a
characteristic of said sets of vectors in said

pre-defined group of sets of vectors and is only



that said target vector to be determ ned is not

contained in a set of vectors of said pre-defined
w@e@upowhs sets of vectors, a general processi nRCT/BB2008/051901

The apparatus according to5¢l aim 38, wherein said sets

of vectors are | eader classes, and wherein each | eader

cl ass conprises a different | eader vector and

pernmutati ons of said | eader vector. 40. The apparatus

accor @PR§I P Eral h 3B vherldiw saiv@ céivatacrerrstirel €8 sets

“hiCho?@%§cé§ﬁ§%&hﬁ}8%98¢§§£P?c£ér9999%?an§F%Q%%r%§E%, in
pre-defined group o eader classes only contains
| eadecactaskses swidh taager wedior s ¢ hetcoowpaaentst ah a set

whi ch take onl re-defined. nunmber of di.fferent
val USRI S Bar A ACC hg SFOPaG A G veotoTs,

clai ng §§né9almp§6@ggsgﬁgget vectors contained in a
set of vectors in said pre-defined group of sets of

vectors have a | arger probability of being determ ned

an ta t taj tpn.a. set of vectors that
EZ'no% F%ﬁég¥§%p?%ggggﬁhegggggE%lgg'sets of vectors.
42. Thesappatabus @eeoildidigd caapy afptdiesda@i m® determine

38-41, wherein said general processin lied in

if a
case of “faPGet VieEPbr SOEbAtAFHed i A %ngOEnggBPIS of a

vect opsuWht he saldsehar@etetistisCoa MWYlG DE iMI& associated
conpl ex than sai dspecific processing applied in case

of theishneatdrgergeecversor, 48heThenappadagasermining

ahi one S st S8 P dest ho T e atdBrea 1S tRAY salgtor

pre- defi vet: group iof o eadesfcdassess of a pre-defined group
of one or more sets of vectors of said plurality of sets
of vectors, a specific processing that is adapted to a
characteristic of said sets of vectors in said
pre-defined group of sets of vectors and is only
applicable in case of target vectors contained in sets
of vectors with said characteristic, and performing, in
case that said target vector is not contained in a set

of vectors of said pre-defined group of sets of vectors,

a general processing.

38. An apparatus, comprising:

- a processing component configured to determine a target
vector contained in a set of vectors of a plurality of
sets of vectors based on an index associated with said
target vector, said processing component further being
configured to perform, in case that said target vector
to be determined is contained in a set of vectors of a
pre-defined group of one or more sets of vectors of said

plurality of sets of vectors, a specific processing that



only contains | eader classes with | eader vectors the
conponents of which take a maxi num nunber of different

wQ 2000460768 44. The apparatus accordi ng to any OPCT/ER2008/051901
clainms 38-39 and 43, whereiS® said general processing
is applicable in case of target vectors contained in
any set of vectors of said plurality of sets of
vectors except said sets of vectors of said
pre-déﬁiﬁéﬂpg?%u%Pcﬁ B GreRigdtisr £ 62ad 6@tanct vectors

optim zatig Said t-8lLipP %%Scl% g d ' 1
apparati%é%%gbfhing {%§2§y8gF %ﬁe C a?nsvég§%4sgnxils onLy
wher eappsacdbladex ¢ssassbdicatod wetthosa dohapgetd in sets

vector _via a binonal indexing. 46. The apparatus .
accor OF M 4Gy Sof TH: GTAT 16 158185, Cwrioh oI S gocessing
det er abRbpPcOt s@k€héangetnyedror qsrRerfopaRe oirh, ain case
de-quanti zation process that is based on a lattice .
codebbbRtdefichédrBgtser A Pedaere cleassed negiyis Aodysppppined

conpri si ng; kr essi ng. go n - figured to
ndox Bnt ant PhelrarbEenPs; RAE RPE EEE 608 SBHE o Pocts
a pluval veytotssetsgeficvett prsgesaidgfirst processing
conmponent further being configured to perform in case

that said input vector to be indexed is contained in a

set ofMeciorsrofud & defided, areup efy,0n8cPLiPDEgid sets
sets of vectors of said plurality of sets of vectors,

a speeffvecproeesst Ngadeat dlssadapt edd ghgrein each leader
char an,EE!sSE&% 9%8?'9 ?%%??éﬁe%%ér'@eé%%’ and
pre-défined group of setfs of vectors and s only

appl i pabhetbhbpieaseoof shhputeyectorsceontai ned in sets

of vectors with said characteristic,

40. The apparatus according to claim 39, wherein said
characteristic to which said specific processing is
adapted is that said pre-defined group of leader classes
only contains leader classes with leader vectors the

components of which take only a pre-defined number of

different values.

41. The apparatus according to any of the claims 38-40,
wherein target vectors contained in a set of vectors in
said pre-defined group of sets of vectors have a larger
probability of being determined than target vectors
contained in a set of vectors that is not in said

pre-defined group of sets of vectors.

42 . The apparatus according to any of the claims 38-41,
wherein said general processing, if applied in case of
target vectors contained in said sets of vectors with

said characteristic, would be more complex than said
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set of2vegfors of said pre-defined group of sets of
vectors, a general processing.

44, The apparatus according to any of the claims 38-39 and
43, wherein said general processing is applicable in
case of target vectors contained in any set of vectors
of said plurality of sets of vectors except said sets
of vectors of said pre-defined group of sets of vectors

to allow an optimization of said general processing.

45. The apparatus according to any of the claims 38-44,
wherein said index is associated with said target vector

via a binomial indexing.

46. The apparatus according to any of the claims 38-45,
wherein said determining of said target vector is
performed in a de-quantization process that is based on

a lattice codebook defined by said leader classes.

47. A system, comprising:

- a first processing component configured to index an
input vector contained in a set of vectors of a plurality
of sets of vectors, said first processing component
further being configured to perform, in case that said

input vector to be indexed is contained in a set of
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vectors of a pre-defined group of one or more sets of
vectors of said plurality of sets of vectors, a specific
processing that is adapted to a characteristic of said
sets of vectors in said pre-defined group of sets of
vectors and is only applicable in case of input vectors
contained in sets of vectors with said characteristic,
and said first processing component further being
configured to perform, in case that said input vector
to be indexed is not contained in a set of vectors of
said pre-defined group of sets of vectors, a general
processing, and

- a second processing component configured to determine
a target vector contained in a set of vectors of said
plurality of sets of vectors based on an index associated
with said target vector, said second processing
component further being configured to perform, in case
that said target vector to be determined is contained
in a set of vectors of a pre-defined group of one or more
sets of vectors of said plurality of sets of vectors,
a specific processing that is adapted to a
characteristic of said sets of vectors in said
pre-defined group of sets of vectors and is only
applicable in case of target vectors contained in sets
of vectors with said characteristic, and said second
processing component further being configured to
perform, in case that said target vector to be determined
is not contained in a set of vectors of said pre-defined

group of sets of vectors, a general processing.



