11 July 2006 DESCRI PTI ON AUDI O ENCODI NG AND DECCDI NG DEVI CEUAMDOS/ETHODS
THEREOF Technical Field 5 The present invention relates to an encodi ng
device for encoding an inputted audio signal, stori.ng and transmtting an
encoded code, and to a decoding device for decoding the code acquired in
such-'encodi ng device and for reproducing an audio signal, as well as to an
encodi ng net hod and a decoding nethod in 10 such encodi ng devi ce and
decodi ng devi ce. Background ADESCRIPTYIOMNI| ogy to encode a general audio

si gnal b smal | amount of bits for ac uirin a

i on-qAPED ENCGENE B bedaPING BR/AGE ANGINETHORS i 2i ng
band 1s division encoding. Such nethod is realized by d|V|d|ng an inputted
audio signal into a signal having a plurality of frequency bands through

band TedhnigwaliFialdr, or by transforning an inputted audio signal into a
nal int uency donmai.n thro a tinme- frequency transform such as
rier traﬁ-&eo ﬁ{q%gfﬁﬁ%l \ﬂv(ﬂr}ﬂ;o'ﬁo r?r%%smt ARy gﬂgp&qng nf‘@VéCQ)I fl@'?al ity of

bandseneoﬁhe f ra¢lu ﬁﬁ IS Yi of

gRAdIo it SohhBREhdY delfeiisRig

appropriate encodlng bi t on
encodEHgoﬁﬁdn@edea amd ghe qaaldegodiag adevideorfosi gmbdmgt hlae pm@ssn ng on

the b audi t characteris s is perfornmed in such nethod
at thgééé r%rgc '(ﬂh %F@? agHC 0%@%@ gﬁl Mice t ﬁ‘é‘ci]ufc reprRedusing e ani RUdI9 | ess
_sensi sigrml} @g wklhag ft@%ﬁ“@hc%@ﬁ'ﬁ@ AletHa dl%kHécoaﬂﬂy trﬂa:ii‘h@& di’ﬁ? at a
Iom1|eve| Furthernore, there is ? nown phenonmeno cal requency

s ki Fidch &Jn@omnw@ncetanctdecod:r@ue\mm a person, when there is a high-
| evel sound in a certain frequency band, to 30 perceive a |lower |evel sound

int Qﬁ@f} uch frequency band. Concer ni ng such sounds that are
' hard%a perce|3£3§because of the human auditory characteristics, it

resul ts inAstal dechmologyt iton dricode 14 Jydne@l0Gudio signal to be
' represented by a small amount of bits for acquiring a high-quality
. reproduction signal, there is a well-known method utilizing band
15 division encoding. Such method is realized by dividing an inputted
audio signal into a signal having a plurality of frequency bands
through band division’l.ﬁlter, or by transforming an inputted audio
signal into a signal in the frequency domain through a time-
frequency transform such as Fourier transform and dividing
20 the resulting signal into a plurality of bands in the frequency—domain,
which is followed by the allocation of appropriate encoding bits to
) each band. The reason why band division encoding provides a
high-quality reproduction signal is that pro.céssing on the basis of
- human auditory characteristics is performed in such method at the

25 ncodin‘g stage. Generally, the human sense of hearing is less
sensitive to a high-frequency sound at around 10kHz and to a sound

at a low level, Furthermore, there is a well-known phenomenon '

called frequency masking, due to which it is difficult for a person,

-~ .when there is a high level sound in a certain frequency band, to
. 30 _‘p_erceive a lower level sound in the proximity of such frequency band.
. Concerning such sounds that afe hard to be perceived because of
- the human auditory characteristics, it results in little cbntr'ibution- to
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t he human auditory characteristics, it results inlittle conuliZ2008ion to
the inprovenent in the quality of a reproduction signal even if encoding
is perforned by allocating a | arge nunber of bits and therefore there is
"no point of perform ng such encoding. This .5 nmeans, however, that it is

possible to inprove the quality of a reproduction signal by allocating

encodi ng bits which are allocated to the parts a person cannot perceive
wel | without taking into account the human auditory characteristics, to

t he parhie Humen auditd Stk |/ RRNAE NG pelformng
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15 to theyefese Rhere is aobpaiktdofgparehathgdstien GRIGF! | oy an
‘e coc]_hn devi,ce 100 in accordance wth the conventiona system The
entodi §%db§/i Loweyers thateit dai P9 ssible cta gmpeave uthenquatitynmft asi gnal
109 onirelpt® diadtio noki j 1 or chara ristics so,as_to encode
such input si grzgln %%ﬂ@yﬂgm%g??’rﬁ- %’F\é&%ﬁﬁ&'%f&mﬁ%a&@c%”&%efjo t he
-resul tooftheydhadisalaipersen Scehnotnpeticeivdewelp Withdst Caii@ahtel an
audi t gy erisiics val uating unit 101, a transform bl ock | ength
el cct G Ul EREHuthaR° puaifona idhantiaiars, Tooihe mams bowwdiiel anit
- 104, shephamah Aeasi 2T, h N i : | Lhgcating ynit 106, a
p S SRR BT ithelt By, RePror@ing F gt

quant i zi n% unit |G, and a code nultiplexingu si gnal-
18 i encgdingefior sUGh parts. 1024 sanples which is the basic frame |ength

e SIS TR IR, WSlRICAl PhIRRT b e e
char asbeMestnentevaedaband divisidA] expltdatse shsnbapyt MPE@ah A0
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- MPEG-4 AAC (to be referred to as “AAC” hereinafter) with reference
i5 to figures.

Fig.1 is a block diagram showing the configuration of an

‘encoding d‘eyicé 100 in accordance with the conventional AAC
system. The encoding device 100 is an. encoding device for
evaluating an input signal 109 on the basis of the human auditory

20 characteristics so as to encode such input signal 109 by allocatin'g'
the amount of bits according to the resulit of such evaluation. Such
enceding device 100 is comprised of an auditory characteristics

- evaluating unit 101, a transform block length selecting unit 102, an
o MDCT transforming unit 103, a band dividing unit 104, a spectral
25 signal processing unit 105, a bit allocating unit 106, a quantizing
*  unit 107, and a code multiplexing unit 108. The input signal 109 is
-divided in units of 1024 samples which is the basic frame length per
frame and then is inputted to the auditory characteristics evaluating
unit 101 and the MDCT transferming unit 103. The auditory
‘_30 “characteristics evaluating unit 101 evaluates the input signal 109
' according to the human auditory characteristics and outputs an
auditory characteristics evaluated value 110. The transform block
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| ength selecting unit 102 selects a transform bl ock | engt hislulyt2888 t o

encode the input signal 109 according to the auditory characteristics

eval uated val ue 110 -and out puts the selected transformblock length to
the MDCT transform ng unit 103. Then the MDCT transformng .5 unit 103
transforns the input signal 109 into MDCT coefficients 111 wth such

sel ected transform block length. In the case of the AAC, a transform bl ock
length is 128 sanples or 1024 sanples. The shorter transform block Iength
i s prolgRgthiselesdngnpmit i%@lelecﬁs iastramdfoansibdocksiegiith swhddd thhe

sttt ophrooy HalbQRsioARE 109 Bachraficls hepueierncharagteatissod hor o
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serve Qe epr esenting the. frequency spectrum o I nput
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spect r¥ithssyehl S@remtedstnag'xsﬁmm mscm@e@tgs ucn? mh%dtﬁgécﬁﬁtlﬂé ARt i but teh
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d, ef
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the i mmrtermrahsfaﬂa blsoéuqanijtﬁn@ 8?&?&&& T %ﬂesh%g{ 5@@&& F@‘%F%l urality

of channels, ~the spectral signal processing unit cessing -
cal | e@ §ransiestesianahi smhienhdheesl ortgereftracisfoesn obleticotkmgtipyigitilizi ng

WhSr o PABYIECAT I B TRl 08 JRA Rl aasinake i oy i carried
R ¥R e e ot S G R
equi g parve 28 toemitithtrkpSeatd T FHaffstid SReRtaur tne
. quant tBe igputnisignal 2.09he leﬁardemmgln@mlmm aveffitratsVPTH Gref ficients
513 GRdYY ﬁ&o%oﬁlesrsallﬂg o? fre&uérllc‘)]/uigg/nczigo(sub bands) by the band
dmdmg unit 104. Then, for MDCT coefficients 112 divided into
- each frequernicy band, the spectral signal processing unit 105 makes
such predictions as contribute to encoding of an incredsed efficiency
and performs noise shaping on the basis of the auditory
20 characteristics evaluated value 110. Moreover, if the input signal
109 is such signal as a stereo signal made up a plurality of channels,
: the spectral signal processing u'nit 105 performs processing called
: “joint stereo which enhances the efficiency of encoding by utilizing an
| mter-channel correlation of signals. Furthermore, there is a case
25 | where processing called PNS (Perceptual Noise Substitution) is
- carried out, a detailed explanation of which is given later.

Meanwhile, information concerning what kind of processing is -
'performed in the spectral signal processing unit 105 is outputted as
. an auxiliary infermation code 114. The bit ‘allocating unit 106
30 determines bit allocation 115 requlred for quantlzatlon and outputs
such bit allocation 115 to the quantizing -unit 107. The quan_tlzmg
-qnit 107 quantizes MDCT .coefficients 113 for which processing is




performed in the spectral signal processing unit 105 with ¥Rl 28@frber of

bits indicated by the bit allocation 115. Quantization is perfornmed for a

~ conbi nation of normalized gain information of each sub-band called the
scal e factor and val ues of MDCT coefficients 5 normalized by the scale

factor. The code nultiplexing unit 108 nultiplexes the auxiliary

i'nformati on code 114 outputted fromthe spectral signal processing unit

105 with a spectral code 116 outputted fromthe quantizing unit 107 and

then ppesfétaedesul tiig sgaderdin @a?pﬁ%é Eﬂr{éf Ag@t tfo?“mﬁé theas an

out put codg 117. 1o Note that |n case sl nce number of
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noi se seetiel eS!g;mabsprm?r?f tmgﬁ eb0$ lma‘qut tm;reth taak c@dléStdll fﬁlt ed with
a nois ner a ran ere i s, no nee or
quant |§‘i’%‘9@§fjut'%'ﬁf tlﬁ%&u 'fzf'Pgl‘éH{P ¥97a35‘&1n§|he§u5§§$ thed®esMiting noi se
si gnalccahel :hlneraf%écfméd F&ﬁn%@' to dﬁﬂ;ﬂhﬁﬁt'%ﬁ 59%%@9@% tﬁ?he scal e

factor A need be quantized, 25 it possible to e a slgnificant
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48kbps 5 for xa there occurs a blemthat the bandw dth of a stereo
si gnalff®r quaaov@l%a&m @ru@a%@dsbttl resyeiebefore theyul y 2006

final output processmg so as to have such buffer absorb bit rate
15 . variations of each frame, it is possible for a signal to be transmitted
at a fixed bit rate.
Next an explanatlon is provided for PNS processing. In PNS,
it is judged whether or not the above-mentioned each sub-band has
| noise characteristics in terms of the auditory sense. - When ]udged
20 to have noise characteristics, MDCT coefficients in such band are
| ~substituted with a noise signal to be generated randomly. Since
there is no need for quantizing values of MDCT coefficient in a band |
substituted with a noise signal and therefore only the gain
- information corresponding to the scale factor needs to be quantized,
25 it is possible to make a significant reduction in the number of
encoding bits required for quantiza-tion_, :
Through such encoding processing, the AAC enables a
“high-quality encoding of a stereo signal in a wide band at 20Hz ~
. 16kHz or over at around 96kbps, for instance.
S | R However,' when the bit rate is further lowered to around
48kbps, for example, there oceurs a problem that the bandwidth of
a_stereo signal for which high-quality encoding is possible becomes




narrower, resulting in a muffled sound froman audi bility ¥itly®i66 nt .
Furthernore, too frequent use of PNS for the sake of reducing the nunber
of encoding bits of MDCT coefficients at the stage of lowering the bit -
rate- leads to a in increase of parts to be substituted with a noise
signal, and therefore the resulting sound is with nuch. noise and
distortion even to human -ears. In view of the above-nentioned problens,

the presgnt. ... Jnvention ains _at providing. an encodi ng device, a decoding,
devi ce, ﬁ%#%#c%d?%&”&r@%ﬂ" Qﬂﬁ@&ﬁﬁﬂﬂ@ frstrhioain i dilb ity stah@point.

-hi gh-qual ity Baebtidé g g iQrast | .wi.de, bandw dth on- the
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bit rat elﬁv}ériﬂg.sﬁhgsﬁfteré’felk%ggnt i on -Accordi ng tg@;éy?li:sr &t g@%e%f‘a%% e
present invention, there s §i'i?eﬁ‘"a'yf“fr@tﬂ:f\ﬁjpﬁg3®r¢$ii@hﬁ)ﬁpbi&timg:e(h
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requengy.signal. representing a signal in a.Tower fre dF a

hi gh fféﬁ‘l@ﬁ?@%& Qﬁg‘{‘?.‘.’,_.‘_ ¥R itoghyraagnearsn a higher frequency band; a

| ower * frequedfy VW YEAHIAHALL_Qperable to encode the divided | ow
frequeng Hélﬂ irlqarlb qiggé@%ﬁgﬁa?éagaﬁﬁéég‘b@&% (9_58@?@&1‘% nfheyr WSZSplllttgl gg'
uni.t opéerabtiets C proviandg gnoehnsding g h freguen - gnal and
the -1 .oway egie it j gnal-., and output the s?m?g'r%lyé; %ﬁ@%ﬁ@“ “rhi gher
frequency bang%en"é'?di ﬁﬁeﬁfﬁpas (ﬂﬁ‘?alﬂ eqﬂzﬁ(edklgje mebkoli giwHictauaess,si gnal
oot ool Tapiity dacoding Jran ot RN RALHE Epigl PRndridiicoaise

encodi ng S Igﬁti r}%%unit' operable to se :

hi gher -Pééu cytib@natesedtngg device, teieht heesairas ed higher fygquency
band . eqeR@Eimetigt 1f of ncodi ng, ,.and, generate sel ection "nfornation
speci fyi.ng an&tgggotl‘%éﬂco%‘{nﬁgds'gﬁbl AHQ BlIRAk esglostadinHilghemdadigugncy - -
band erdewia®yalina tipw 4rig rateode nul tiplexing unit operable to nultiplex the

| ow frequency 11 July 2006 code fromthe | ower frequency band encodi ng
uni t,” the high frequency code fromthe selected higher frequency band

en@di.@imas@ﬁg-é,{aqﬁggﬁcftribﬂn information fromthe encoding selecting
uni.t, -and generate an output code. According to a second aspect of the
present invention, there is provided a decoding device conprising: a |lewer

frequency bapdestangoiong Ly spRBELAR E]leeprtegent invention, there is provided an
encoding device comprising: a first band dividing unit operable to divide an input
signal into a low frequency signal representing a signal in a lower frequency band
and a high frequency signal representing a signal in a higher frequency band; a lower
frequency band encoding unit operable to encode the divided low frequency signal
and generate a low frequency code; a similarity judging unit operable to judge
similarity between the high frequency signal and the low frequency signal, and output
the similarity; a plurality of higher frequency band encoding units operable to encode
the high frequency signal through respective encoding methods and generate a high
~ frequency code; an encoding selecting unit operable to select one of a plurality of the
higher frequency band encoding units, have the selected higher frequency band
encoding unit perform encoding, and generate selection information specifying an
encoding method employed by the selected higher frequency band encoding unit;
and a code multiplexing unit operable to multiplex the low frequency




decode a | ow frequency signal representing a signal in a |'Owesly2p@equency
band out of an input code; a plurality of higher frequency band decoding
units operable to decode a high frequency S|gnal representing a signal in

a hi gher nd _out o the ir c t.hr ough res tiye decoding
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bits. of he vi ce and d devi ce of
exanpl o Sagdth: nRRRAAGH [l ARG, ihe B S eI BBk o i vi e
t he i npulrequshgndiand ndexodingi gnitil perfiorm haedodingy ahd equsigrea) d&m@nla@dmt signal in
t he hlg in.the higher, frequency
band apgéopiﬂ."ﬁ?%?&ﬁg%e 9By R LRG0 Rl 28 Jord MBeBb Y 2006
amount odedoding, umit e bighi frau;uemybagnmedecsm tyi ¢ralselentetihbighergher
{1 eaueniediALy ndiheoBing L An dankilfe LU JEOHET Spgiand. | Furt her more,
since it nWilaO be SI Bl e t% rt??ea?r?'n p%c{eg @%fﬁ'ért’ﬁe val ue as the
degree of si niVitauthe yabb\;e usthifigyratios, smcgnta:hambemcrssﬂ;leim dividesthet inpfit decodi ng
D pocssanagird el b BIGK S0 O R a2
repr odudlandrﬂr@l tgreatodessuchesigyial mmedmg‘heofrememgleand eppepdatelydons @ snal | er
anount [ i t o.anot her, encodi,ng devi ce and
~decodi ngga%%.&@e“ ‘EW‘; F’ﬁé@ﬁ‘g%@iggﬁg% HELygiarty g??&ﬂ?%é“%%@?%l“é o divide
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the hi gq@ﬁroﬁﬁ&ﬂH%%%i lgg{/]ge% &{mte% f?orr]r(\:g code represented by a smaller amount of
bits.

Moreover, according to another encoding device and decoding device of
example embodiments of the present invention, it may be possible to divide the input
signal info a signal_ in the lower frequency band and a signal in the higher frequency

~band and to encode the signal in the higher frequency band appropriately so as to
represent it with a small




the signal in the higher frequency band appropriately so abl July 208Hresent it
with a small anount of bits, based on simlarity between such signal in
the hi gher frequency band and the signal in the |ower frequency band.
Moreover, since it may also be possible to inprove efficiency in the
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represented by a smaller amount of bits.
Moreover, according to another encoding device and decoding device of the
example embodiments, it may be possible to divide the input signal into a signal in
the lower frequency band and a signat in the higher frequency band and to encode:
the signal in the higher frequency band appropriately so as fo represent it with a
- small amount of bits, based on similarity between sucn signal in the higher




hi gher frequency band and the signal in the | ower frequency Jog2ag6 and t he
hi gher frequency band encodi ng unit that perforns encoding by the use of
ei ther the sim'larity with the signal in the | ower frequency band or a
random ngi se signal on the basis of a result of such judgnent made by the
si mi | ari FSAYEREG bRRdudng . thee siaingl gyl the  fqwer nfigqurncy obasidal @ high-gualitor m

encodi ngrepriugRsOslimg iy beaac%hﬁé@from% &ﬂfe r@br%@@ﬁted be/ %%8?" arfGiHl ophi ch

cannot he enco ed thorough a conventi onal represent it

with a ool g B rcail gnammecmowplecmqs@qa@wenyycaigsx@uet spectishe

i mpr ovemfﬂciemtst, tteppfidded Yn theabivéyir&@fuedBy 8&@@9@&: H@'h s
according to enco é%V|ce and

obvious fromt hs?rggove descriptio
t he decodidg"%e erﬂﬁ“’ﬂ@é‘@xﬁ\‘?@@‘éﬁ@éﬂf@?ﬁ@g fQSl)Wﬁ@ Wfdﬁmegfo%nbhput
si gnal tramisford maghé teduBed. fWhéI'tQh\%Pe fsfr%ﬁqﬁﬂﬁy a@@'ﬁg p%QQBIg é@ b&lé% %l)p the

| ower frequency ba encodi ng in the
hi gher ftFag'aﬁ gﬁpeﬁg%oc%quﬁé fecodgsl %’Wﬁl“a‘wft Weméﬂ"% deqapdmggn@t in the

hi gher fandqthentighbanéq@sidy tﬂl#ﬁdsélé]ﬁaing' ﬁ'ruf o PRl SiGRAVARE ¥nRARMor it MY be
possible to encode tge%?rcfr in the higher frequen band in a nore

ef fici el OTREAREreads, B?Yrit"ﬂe Hﬁgﬁoaﬁmawqa f&é d signal froma code
represent ed [Rurthesnart) Qémrﬁﬁ@w\bn&hepbﬁncod}ﬂﬁ 8ON&S an& 'E!@cdl:ﬁfg{ ﬁévufeOSFt ral
coeffici th nme for r the encodi ng ower and

hi gher fu?é;égaéﬂ@ﬁ e&é@ﬂf@"?fﬁ? ?&é‘“ﬁ' ing fissinpiiesigaal 'ﬁtokﬁ §angdathe hightrecoded

si gnal treqbenaythamidrad 4 Brgthblgh the $oWdr! RdquRRBM Bhndfa %rﬂ‘éﬁt?tﬁiaf‘gncd%ﬁ@or ding to

athird t_of the rese nvention, there i's provided an codi ng
net hod ggeﬁ!g?chfapfgb f g °€7| {Eﬁ ﬁ{?"akfrbﬂ"q ipwedi eayeney dand.rhite 8iegnal into

a | ow fallegingnoythedy mﬁy B BmMBROEd Fdtdhe sﬁjnﬂﬂﬁ' the ang}ne'r ‘ﬁ‘éﬁuerfc?%%H& &y band and
al requency band,

a high fre resepting a sig In

a | oner P?gﬁ“ ﬁ%?/ B%%H Yengg'BQ gt tgqtdﬂdeﬁS'g\H@WMIWQ%thﬁlwmw theow

f requenbmher geqhermpdaa@eraefdathe rsigrat frOef |6%Hﬁ@§a(erfc9%ndaaﬁd fd ﬁ‘iphéry j udgi “9
step fo gh_'freq uency and the | ow

the h
f requengry, %ﬁ&n‘gﬁ‘“%l gﬂ@% %'G %%gg@fmesl aﬁlwqd)mga bpnwaqiset of @%hw tiwer

f r equensiniladiyrvgth the signal in the lower frequency band or a random noise signal on the
basis of a result of such judgment made by the similarity judging unit. Accordingly, it
may be possible to perform encoding and decoding for a signal in the higher
frequency band which cannot be encoded thorough a conventional method so as to
represent it with a smaller amount of bits, which may consequently result in the
improvement in the auditory quality of an encoded audio signal.

As is obvious from the above description, according to the encoding device

and the decoding device of the example embodiments, by dividing the input signal

- into a signal in the higher frequency band and a signal in the lower frequency band
and by encoding the




y band encodi ng steps for encoding -the high frequency si graulyzho®dugh
respective encodi ng nmethods and generating a high frequency code; an
encodi ng _selecting strp (or selecting one of a plurality of the higher

frequencyg; ne steps based on the simlarity, having encoding

per f or rredsgr?d??'hgh ﬁ 'gfé R@h@?”q‘ Pb&l?e%obalﬁﬂaBWdWQﬂyt suchtsignal and

gener at i rige lwleeo‘teqoandwb@fld@xﬁd e sigRAaR thy 'ugfaeral?eﬁléﬁ%l’ it Eﬁ%&rb%d
nd e ng ste

| oyed her. f d d
Tt bt eoRsblaie SRR o] 15 wghentesateey lamamor@m.engmeni? edin
the | owerantrioqehdaioya highrpiafitpcledbdal SRR frdth Weods %gl-l%@ﬁt%éﬁ F p&r ated in-

- e"se

'the sel ec r frequency band encoding step I on
i nformati on generated in the encoding selecting step and generating an

out put. code. M@eqver,Jthe ys@ 6DEpechalcoeficiegtstio tie 4md fdﬂnéﬁf@ﬁlhb eftodife Present
| ower

. : decod h
1 oauenc! BORIAE v B8 e e G R uAEmpbit Porahin S cypigh gl

frequency
represenldiel?@ed S;lGF@htmlbe mbtaned)ﬂmughrammmleﬁhmbaﬁlcbf%cegém an input code; a

plurality of hi, nal 1€ g?%odlng steps for decodin a high
freguency. m%na p{roeggﬁchfyl Prﬁﬁ‘?"h'WﬁQF@‘r theredaeptieviddshad  out  of

the i npu@"m mhthod@hmpes:pgct I ve decodl ng net hods; a decodi ng sel ecting

step for sel ectlggwgne of a plurality of the hi gher frequency band -

do- codi ng. st ep® rdividing ostep| Gt dividing camahputl sngnall intmd ai fowhe i nput

. code andﬁm}uem:ycba ﬁéﬁlﬂﬂxe I fr uency band

decodi ng, @f)ﬁp 2 a sggn%ﬁ{tf ﬁ?n &{]S IOF'%? | nt’ nggﬁéq (ﬁg frequency
" signal- B &?uﬁﬁ'c’(ﬁéﬂq \R%?feﬁﬂeaﬂeﬁcegmhm édMGHBnQ‘&ﬂueprllahd,the hi gh

frequency si grmllomcm@enaytmdsehé@&:ﬁ%  Seditar Eﬁ@&a’fﬁa%éoaﬂfldedewd' ng

step andgge tlfen®d Shat Oalrjatdpéjetne?gggg ea fow £%requem:\,f code;

. a similarity judging step for Judgmg srmdanty between the high
frequency signal and the fow frequency signal, and output the
snm:lanty, :

_ a plurality of higher frequency band encoding steps for encodmg _
the hlgh ﬁ'equency Stgnal through respectlve encoding methods and
genérating a high frequency code;
an encoding selecting step for selecung one of a plurality of the
higher frequency band. encoding steps based: on the similarity, having
__ encodmg performed in the selected higher frequency band  encoding
" step and generating. selection informal::on specufymg an eneodmg-
method employed m the selected higher ﬂ‘equency band eficoding step;
and
o “a code multlple)dng step for mul&plexmg the low ﬁequency code
B generated in the lower frequency band encodmg step, the high
fréquency code generated in the selected higher frequency band
encodmg step and the sefection mfermat:uon generated in the encoding.
selechng step and geueratmg an output code.




According to a fifth aspect of the present invention, therdJuls2fovi ded a
program for having a conputer execute the follow ng steps: a -band.
dividing step for dividing an input signal. into a low -frequency signal-
representing a signal in. a |lower frequency band and 6 high-frequency
signal representihg a signal in a higher frequency band, a tower frequency
band. -encoding. step for encoding the divided IOM/frequency si gnal and

I ar Ly - petihg SCREN fBEct ol o S ghErBfcle o PhuRchiency

si gnal , de&%ﬂ'"@tﬁ‘? {ed camrisingk i | arity; 1 plurality of higher frequency band
encodi ng Sﬁgfﬁofj‘?ﬁ%{ QRIS et dbdind I Yo Cufasding, =0 48, y 5006
an encog'i- Y IV Breenting sesigoal igadewerffreqyenoyabang cakt dfhe hi gher

frequenayl lhaudcedepdl ng steps based on the simlarity, having encoding

perforned in d_ hi gher frequency band encoding step, and
generafin seaf Eﬂ{éﬁh’ #15 tghes %%U%@epﬁyﬁ@emmgt@mg)r decodiagenp| oyed in
9

‘ tS {u; sfel adiigh HﬁﬁWmepy&Mg?ﬂ@éhéﬁnsé ﬁ&;he R @?ﬁ‘%?ﬁzﬁ?”c,&; |rol exi ng
, freguegggﬁgan%@e ﬁ%@{‘g@h{%gpq%&é}@/d?? 5! @ generated in the
se:c ectrrggl hi gifeft e?‘? ﬁﬁteﬁ@é@ctmatemrfoo ehayth pnarlﬂ’ éhﬁu&ﬂﬁt@cbf @lﬁe t

“i-nf or ctin as.to generate
. lgtl&rgﬁiﬁﬁje&\i:?%ahﬂ d(%?%d?ﬁ%%%@fg S5l ng“:o gﬁ%Cﬁnggﬁqrm J

an out pw&'éﬁpg‘e cordin aspe tion, there
i s. proV A‘hﬁwlbrmﬁ&naﬁ@ draving udecoding c peeforimed dhl thé ng steps: a

- ower fmddﬂgb@ﬁﬂedﬂéﬁ@ Bﬂnatd“ébom dérﬂg a l.ow frequency signal

re resentl n nal wer_frequency “band out of
p Ja%ighal & ming S?IED for Ooqmbmlng the low frequency signal

| decaded in the lower frequency band decoding step with the -high
. frequency signal decoded in the selected higher frequency. band
: decodmg step and generatmg an output decoded signal.

Accordlng to a fi fth aspect of the present invention, there is provided a
program for having a computer execute the following steps:

" a. band. dlwdmg step for dividing an input signal into a low
_ frequency sighal representing a signal in a lower frequency band and
-] htgh frequency signal representing - & s:gna! in a hlgh&l‘ frequency
band; :
N ‘a flower frequency band -encoding step for encoding the
K dlwdeﬂ low frequency signal and generating a low frequency code;
:' .. 4 s:m:larzty judging. step for Judgmg similarity between the
o High frequency signal and the low frequency- signal, and output the
Sl ‘samﬂarlty, .
. @ plurality of higtier frequency band encedmg steps for

encading the high frequency  sigrial through reSpectnve encodmg
methods and generating a hngh frequency code; |
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can I nput code; a plurality of higher frequency band decodildgyg0@ps for-
decodi ng high frequency signal representing a signal in a higher frequency
‘band out of the input code through respective decodi ng -nmethods; a deco
Ing selecting step The selecting one of a plurality of ahigher frequency
band' decodi ng steps according to selection information included in the

i nput code and haviengodiagostiagtin@etépriordeide t’h eon@%'f%cbﬁi?lrahb,gbﬁlthe

frequency bgad d.a Sl naI SIe for conbining the
Ioqu n’én S gn‘gﬁgagéﬁ%e ﬁ@deﬁﬁ fifg s Bﬁet? %J&ﬁ&’ 8t gp
with the hE§ROdINgegadnewedi iindhedseledsat ihighdre ﬁmlueatedbammerodﬁrigaquency
band decodtdly) Snap- ge@l@gat@?@eﬁétecﬂgna'hf‘a%%ﬁh dgﬁggegipgw Lené%%ﬁr?d’d' ng to

. a sevent h -aspect, o resent Invention erevl
conmput er=r 85‘5@8?@@?%3@@@@ splected piober fresuegey fanst encading siegpnput er
execut e thandéiol | owi ng steps is stored: -9b I | July 2006  a band 'di viding

step-for divi d| t, SLgnha a lowfre ency si gnal representl ng

a signal in .a Iomg?a&? P’S‘Hﬁ W&‘Vg% *:EPE t‘ﬂ*ﬁ@ﬂﬂg‘&lﬁq dfyequeniy code

or eprgsentlg@@?e@nm the dobmeghﬁredummgemﬁhd Rerieddiriy Igu@r tg:i@qu?hcy band

encodi ng e [ Vi enc na

. generati- n;ﬁgﬂ o'\?vé);‘ req uer@egége% dilg &'ﬁ Isz?i‘?élé/ &3\ éi3‘5|5'6'Q| ng

simlari t)ﬁmﬁtﬁméﬂd-W@ﬁekmqaemﬁqrmtmmlgeaemmhad thve felneqdmgcy ,

si gnal , argé]é@ﬁ,{g.lgtebr% ash é %\‘élﬁaa%%@é &; dY of hi gher frequency -band
e

'encodlng steps for- encodin quency- signal through respective
el ect] ng Step Torand, BATHAN died @agl@ SR e e R ency
band encoaqugalef%;bewbeeemnmuterwecee.'tmthefpumng steasng
- a. Iewer frequency band decoding step for decoding a tow
frequency signal representing a S{gnal ina lower frequency band out of
an input code;
3 . a plarality: of hagher frequency band decodmg steps for .decoding
a hlgh frequency signal representmg a signal in a higher frequency band .
oul: of the input code through respective deeoding methods;
_ a decodmg se!ectmg step for selecting one of a plurality of the
L hugher frequency band. decodmg steps according to selecuon information -
. mciuded in the input code and having decedmg performed in the
 selected higher frequéncy band déceding. step; and | |
a signat combmmg step for combining the low frequency s;gna{'._,
‘decoded in the fower frequency band decoding.. $tep wnth the hagh._
I _ifrequency signal decoded in. the selected -higher frequency band
S ; decodmg step and gene:atmg an output deceded sngnal

According to a seventh aspect of the present invention, there is provided a
computerreadable storage medium in which a program for havung a computer
execute the following steps is stored:
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encodi ng perforned-in the sel ected higher frequency. band #dnclpddtéy step ,
and generating selection informati on specifying an encoding nethod tip

-enpl oyed in the sel ected higher frequency ban en d coding step; and a,

code nmultiplexing step for multiplexing the | ow frequency code gerferated
in the | ower frequency. -band encoding step,. the high '.-frequency code
generated in, the -selected, higher frequency band encoding step and -the
selection information generated in the encoding selecting step so as to

generate an out mtba&ﬁdﬂlv@ﬁﬁors@éﬂlg‘oﬁ'od%tﬁggﬁﬁ hirgriReSignal hbs Present

I nventi on, rOVi ut er -readabl e storage nediumin which a
program forge[*ﬁ(/eﬁ]ﬁg Ség'&%'n‘iﬁﬂrgﬁengwgts@rﬁ{énf%qu&% Heateary band@ided: a
| over freqéehigh braqdeder signal semestatinges osigngl an | ®Vhighbr eRe@IECyS| gnal
. representi signal in a lower frequency hand out of an Input code; a

p H8nd; si gnal | freq y band f p d
plurality of hlgher frequency band decodi ng -steps for decoding a, high
frequency signal® lowsas issauendyy bandi emending saelhlfghemcbdatgjdshe)dmmm out of

t he i nput edarehheatos S8 a decodi ng sel ecting
step Wsel ecti ntl oﬁ%g Tghﬁﬁﬁﬁ&tde\h% flagh%&ng ﬁqu 2006 hi gher _

frequency band e§'6’ﬂfﬁq{§;tysﬂ’é$8'“gc§6@ﬂlfﬁg jwigjagesimidarity rbmﬂ &hei ncl uded

in the j nfhighcbequendy ignaigade cod 6w PREGAEABA siddhil ftﬁmcﬁ%&ﬁ&@f&hhl gher
frequency mgmﬂecodl ng step; and a signal conbining step for comnbining
the | ow frequency signal decoded in the lower frequency band decodi ng step

With the high. aretm*ehtw of ghigherte fostpsknay tll?mdeleﬁcbdthgﬂ Qhﬁfs ffoequency
Ibﬁpgr ng?fﬁicggg&% chn ﬂ‘?%@ﬁ%(ﬂbﬂ/ou 88$It %agﬁo%\%%’f%: n%}lgg{l oW ng
appl i cat i Snetheds QQﬁ'cQﬁ'lﬁmbﬂQca h@?'eﬁ‘ﬁqbency code;
y an encoding selectmg step for se!ectmg one of a pluraltty of the
‘higher frequency band encoding steps based on the s¢mi{anty, hawng:-
‘encoding performed in the sefected higher frequency band encodmg-
-step, and generating selection mformation speafymg an encoding method
employed in the selected higher frequency band encodmg step; and
‘ a-code multiplexing step for multlplexmg the low frequency code
-"gen‘erated in the lower .frequency. band encoding step, the high
frequency code generated in. the selected . higher frequency band
encoding step and- the selecli on. mformatlon generated in the encedmg
.se!ectlng step soas to generate an output code

According to an elghth aspect of the present invention, there is prowded a
computer-readable storage medium in which a program for having a computer
_. execute the following steps is stored:

a lower frequency band decodmg step. for d‘eoodmg a low
ﬁ'equency s:gnal nepresentmg a s:gna! ina lower frequency band out ef
an input code; . - .

a plurality of higher frequency band deeodmg steps for decading

iE: “high frequency signal represenhng a s:gnal in a higher ﬁ:equency band‘ :
out of the input code through respective decoding methods;

- a decoding selecting step for selng one of a- plurallty of the
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ref erence: Japanese patent application Ser . No.2002-022356i1fJuly@doé January
30, 2002; and Japanese patent application Ser.No .2002-12048 filed April
23, 2002. Brief Description of Drawi ngs These and ot her-objects, advantages
and features of the invention will becone apparent fromthe foll ow ng
description thereof taken in conjunction- with the acconpanyi ng draw ngs
that il ust higlea speguénss © i -of the invention. In the Draw ngs.
Fig. | is a H’{fﬁ% gi agr&rfysh(rg_;va\nﬂﬁgnggéoon?gglﬁetﬁp?or?‘?‘}f)r‘aﬂg eifcogelegtiaryi ce in
accor dance wi rgzuﬁ OB JRGeHer JAdihengut systeeand Heving desoding! pelfodhagr am
showi ng a cotif tiyuselecied lihhan frealeRE) [ L& rding *to the first
enbodi nent. Fl g. 34 §i§n§l l:d:ifga r.amqi |ﬁﬁ%?§2?ﬁ%&?{,®cgﬁﬁé ‘Wg\/es w-th different
-frequencies as tinme-sig INiRg Stap fos corabiminathe |lbwstrequemgy Sigmasi ne
Waves with cﬁ@@?ﬂe@nm thee dpwec ifesguamclr %Hﬁ”ﬁ}écoéiggn%@ Vﬁt‘g‘%'g Ihggeh a bl ock
di agram shovrr@@,@mgprg@%'r q}gcgge(?f ) %Iecodl ngt -90d71 ul'y 20 Vi ce
according to,the first- enpbodinent. 'FiY'S elegted) dighen ofjeauenayovkang a

conf i gur at i SIFGAingsteprandinagermtingean autpuiiacded sigRagecond enbodi nent .
Fig.6-s a block diagram showi ng a configuration of an 5 encoding device

accordin : hi , i 2Nt F1LG. 4L S Dl di agr am show, n .
confi g:Jr gt mﬁ%g 5ggggﬁ§m£v}ac%g %aﬁ%gpw&aq;@ﬂl ' OEBégm%ﬂg‘cﬂw by

- the encodi APRHgaddon; | | ustrated.in Fig.6. Fig.8 is a block di agram show ng

~a configuration pagt,s that o0 gengrate a high frequency code and
SwWi t ching infor nﬂ'f—"o# 'ﬁ"‘a{H‘g erﬁi&ﬁﬁﬁt‘@é\ﬁ ca@rgecongorppratache erginh by

enbodi nent reférentd:i SJ@%d'hégéaﬁhféhE%fnﬁi%:ﬁgi(g?ﬁ@ﬁﬂg’i.gﬁ%ﬁgﬂ?g% Higq

first. higher frequencg and encodi ng
i | lustratitRf'4AMéncodPng -2€0Red ofiwhe IHpseesad hpatentf r eapPiroatignd

encoding U8kt No.2002-120428 filed April 23, 2002.

Brief Description of Drawings
These and other- objects, advantages and. features of the
invention will become apparent from the following description
- thereof taken in conjunction-with the accompanying drawings that
- titustrate a specific embodiment of the invention. In the Drawings:
| Fig.1 is a block ‘diagram showing a configuration of an
»- .encoding device in accordance with the conventional AAC system.
‘Fig.2 is a block diagram showing a configuiation of an
- —encoding device according to the first embodiment.
' Fig.3A is a diagram illustrating two sirie waves with different
-frequencies as time signals. - .
Fig.3B is a diagram illustrating two sine waves with different -
frequencies as frequency -signals.

Fig.4.is.a block diagram showing a configutation ofa decoding

-94-




Fig.10 is a block diagram showi ng a configuration of parts1J@hi2gicer
frequency band decodi ng device) that decode the high frequency code in a
decodi ng device used in a pair with the encoding device illustrated in
Fig.8. 20 Fig.11l is a block diagram showi ng a configuration of an encoding
device according to the fifth enbodinent. Fig.12 is a bl ock di agram show ng
a configuration of a decoding device that decodes an i nput code which is

t he. out put code of the encoding device illustrated in Fig.11l. 25. Fig.13

is, a dboide dicedraih§ QR j L.on of an encodi ng device
. according to_the six?h enbgdﬁﬁgﬁgﬁhg#gﬁikgﬁé a. diagram show ng high
Lrequency c;ﬁ!ﬁf-Ec:léntas_ Rlogk :diwtgfmqlus'lthﬁgwmf h} Q"icﬂmti) ui‘ﬁti]b*ﬂle (ffﬁsi?n}’me[? a
asli C & Ll ectedq 1 n e transtorm oC eng sel ectl ng
oni 11§ edalts BRRY9ck3r g B Aha3econd abosdimant ng hi gh frequency
coef f i ci ent Fign@- isow fiileekentingrans | kfi i ‘ r ansform
sug-block .10 1,Ju|¥ 2006 isgselectgéﬁ?% hg ??ﬁﬁgggﬁﬁﬁgﬁogﬁaﬁ%igth
sePectSHPIMYG devigs: Ageeeding teithe thim @rabodineent.ock di agram showi ng a
confi gurati gjqoF j | i t hat decodes the out put , code, outputted
by the 6 enesd b9 2R URRL BN kiRl TG HGuRGotoPE deEdind of agr am
showi gg\dceditatydesoides an autpiencodengndedietehyoas Rddifg! 8évfé‘é/ enth
embodigDf 4 Ebpniﬁ; ié a bl ock di agram showi ng a configuration of a
decodi ng dé&l e Hdf-Becodes the out put code encoded by the io0 encoding
device i | | uBtg.@ psld Biddg i [itgal AN %8,
conf i.gur at i ong of an enc‘ogﬁ rﬁ?ﬁé“@?ﬁ?a‘%‘g‘ghﬁ?@ﬁbo%io mq{tgm ment .
FIY. c8Eneraleqpafiah Srequencrncedenpine dfwitidhihge m@nenatioanda an .
coef f bRCBRESAC _ ding. o the block length 16 information from
Cre! {EREBpRG LI SCBFARAT MRS felr BVbbGiane, 1 1 O
K Fig.9A is-a diagram. illustrating an encoding method of the
first higher frequency band encoding unit. , :
_ Fig.9B is a diagram illustrating an encoding method of the
15 second higher frequency band encoding unit.
' Fig.10 is a blqck diagram showing a configuration of parts
(higher frequency band decoding device) that decode the high
frequency code in a decoding device used in a pair with the encoding
- device illustrated in Fig.8.
20 Fig.11 is a block diagram showing a 'configuration of an
encoding device according to the fifth.embodiment.
| Fig.12 is a block diagram showing a configuration of a
. decoding device that decodes an input-code which is the output code
“of the encoding device Hlustrated in Fig.11. .
o Fig.13 -is' a block diagram showing a configuration. of an .
encoding device according to the sixth embodiment.
Fig.14 is a diagram showing high frequency coefficients and
low frequency coefficients in the case where a basic transform block
N is selected in the transform block length selecting unit illustrated in
30 Fig.13. | |
| Fig.15 is a diagram showing high frequency coefficients and.
low frequency coefficients in the case where a transform sub-block
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.encoding device illustrated in Fig. 19. Fig.2013 is a di @jrem28low ng an
exanpl e of the high frequency coefficients inputted to the higher
frequency band encoding unit of the encoding device illustrated in Fig.19.
:20 Fig.20C is a diagram showi ng an exanple of the |ow frequency
coefficients inputted to the | ower frequency band encoding unit of -the
encodi ng device illustrated in Fig.19. Fig.?l is a diagramshow ng a

rel ati on between, the high fre quency'coeff|C|ents and the | ow frequency

coef f iigiswleetéd ihhehe #h%n wer
frequ%ncy band encodi ng ﬁﬁ(ﬁrwﬂ?f %igﬁ@%@%ﬁééﬁﬁeﬁ @hfﬁeﬂ[}‘éﬁféﬁgg ?'n Fi g. 19.
29.13.a bl ock di agram showi ng a conf | gurat I on of another encoding

deV|ce accqu 8 4 tg hebgkggta enbodl .23 is a block diagram
showi ng.a corfi gurat i f‘-‘ﬁ%'Fa"”%oS %’bﬂgn deQRHgWRENi 8§ 2o -t he
ei ght Idemdl:hdlgnei‘ewcél that decadelsoekedicaghe® eHawl nglttgéEQQH' %gr ﬁﬂeo” of a

de odi_n GH@VIC& t hat,, decodes the outgut code gene by t July 2006
od?ﬁ'g: {#9c e?’F(F%élt'\J’éF'@iqqﬂFl@QlQ Fig.25 is a block di agram showi ng a

.'conf | gur at ifg e g odes th out ut co ener at ed
by the encogl ng EVIQCE)?IS us(ﬁrgé#g@ gﬁé“fjﬁ‘é ul QQ%P'BI 8 k i agram
showi agcadingf device acnooding mbechdlsevdﬁme&nbm:ﬁ@ﬁ@des the output code

gener at ed t nco deyice illustrated in Fig.23 as an input code.
- Best 'Mbde ? Z? fgr F{}‘ %Ekt@ A0 ARt .stwvxmgrha f('(ﬂﬂf(bﬂuﬁ@tlpa‘r a@f aphs
~ providecdding! dév%@'ﬁ'i‘ét'@é%oﬁfes ‘?:Wéo qe% h§n85 oy ﬁi@t hon with

reference . to -the flgures (The |rst s Y k di agr.am
dfowi BRCe NG Y'@@r tusimabedam Féaclodi ng deV| ce 200 accordl ng to the first

ancodi ng dl-d8 e HIEK UiadheR ien conriduration dle an gher
LgegslmrﬁthI@die\and -Fccogling ko tHe dighth émfotfing¥nkand of an input signal

Fig.20A is a diagram showing an example of all frequency

bands coefficients outputted according to the block length
15 -infoermation from the time frequency transforming unit of the
-encoding device illustrated in Fig.19.

Fig.20B is a dlagram showing an example of the high
frequency coefficients inputted to the higher frequency band
enco_ding unit of the encoding device illustrated in. Fig.19.

.20 . Fig.20C is a diagram showing an example of the low frequency
coefficients inputted to the lower frequency band encoding unit of
~the encoding device illustrated in Fig.19.

Fig.21 is a diagram showing a relation between the high

. frequency coefficients and the low frequency coefficients in the case
25 where grouping is performed in the lower frequency. band .e-ncod-i‘n-g
unit of the encoding device illustrated in Fig.19. ' |
__ Fig.22 is a block diagram showing a configuration of another
-encoding device according to the eighth embodiment.
-Fig.23 is a block diagram showing a conflguratmn of another
: 30 encoding device accordmg to the e:ghth embodiment.
| Fig.24 is a block diagram showmg a configuration of a
: -decodmg device that decodes the output code generated by - the
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encode such signal in the higher frequency band to be reprédsentets by a
smal | er nunber of bits. Such encodi ng device 200 includes a 20 band
dividing unit 201, a |ower frequency band encoding unit 202, a simlarity
judging unit 203, a switching unit M4, a higher frequency band encoding
unit 205, and a code multiplexing unit 206. In such encoding device 200,
the band dividing unit 201 perfornms band division for an input signal 207
so as to divide such input signal 207 25. into a | ow frequency signal 208

i ncl udengodiiy dewiceAlusfraltBy { requency band and a high frequency
-signal 209 j%cl uding only a ~£Pgﬁ%1lél'n t he hi gher frequency band. The

boundary befied® t ife augdeckl idiagraneqehoeyiriqichudsihfigoration owf f sequency
uency, i ncluded in the high frequency

£
si gnal lim¢t, fr
si gnal d%ﬁédwc%%bﬁ:eé %t[ rda?rqqtlf%i?'& AHAHL o8¢ rereraledeb¥ntReeri ap in
such empedirnde\iverillustiratédgauens2es. The |ower frequency band encoding

uni it 202 enlgi?ﬂgi%lt,he | ow frequency signal 208 to output a 11 July 2006 | ow
fr8quency ¢ s gt Ologk: diagrame showiogn an«sdifigurations afana be

enpl oyfsddi. R thisgd e gﬁg,i g.unit 202 here. Next, the
simlarity jﬁtj‘gg:!é\g. unitE1a Og%ggﬁiggagﬂfug Mq: CS#%-igfﬁ'I]ﬁF?h'{%ffﬂ%Yme% t he | ow
f r equeitgodingndievioe iflustratediighFigh 263 agugndnputoeade209 to out put
switching information 210 and simlarity information 211. The prediction
error, for exanple, can be used to judge simlarity, but nore specific

met hoBest Mo o CRrrdthed DU Eth ' r frequency band encoding
unit 205 encodes the 10¢lﬁi glh fregﬁgné:&%g%@ﬁzw In an optimzed manner -

aé@‘olrdi ng tghe}/ﬁpl!@yﬁiﬁﬁjiltatam‘a%hs mr(swﬁd&:m?miileﬂﬁemﬂanﬁtmf apfl t he
Sim | akd ' To. he re specifi.c, the. higher frequency
band CobdiErtedr LR eseninVelfioh WS cesibenrRda tiey i oures.

encodi ng un{Tise fEidst Emblodihtefty st - the ~"n"th ("n" is a natural. 15
nunber) hi gher f[equenﬁy Eand-encoding units, one. of which is selected
accordi ng t'd%ReiSwht OOk dirgramy isktowing thehconfigerationsof- anhe "n"th

i gh [rcong aLvicer 0L ALRardiNd, 4cZ 1S BPSE “Emb3afiRient of’ (200 1Ne
15 present invention. The encoding device 200 is an encoding device :
_th_at checks similarity between a signal in.the higher freduency band
‘and a signal in the lower 'fre-que,ncy band of an input signal so as to
encode such signal in the higher frequency band to be represented
by a smaller number of bits. Such encoding device 200 includes a
. 20 ‘band dividing unit 201, a lower frequency band encoding unit 202, a
similarity judging unit 203, a switching unit 204, a higher frequency
‘band encoding unit 205, and a code multiplexing unit 206. In such
encoding device 200, the band dividing unit 201 performs. band
| .division for an input signal 207 so as to divide such input signal 207
- 25- into a low freq'ue'ncy' signal 208 including only a signal in the lower
frequency band and a high frequency -signal 209 including only a -
'signal in the higher frequency band. The boundary between the
~-upper limit frequency included. in the low frequency signal 208 and
| . t'he‘ lower limit frequency included in the high frequ'enc:y signal 209
30 can be arbitrarily determined, and there -may be a'n-"o\ierlap‘in such
upper and lower limit frequencies.” The lower frequency band
"éncoding, unit 202 encodes the low frécjue-ncy signal 208 to-output a
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which varies on a per-signal basis and which is classifiedaogases ng 20 to
simlarity between the | ow frequency signal 208 and the high frequency
signal 209. The switching unit 204 selects a predeterm ned optimal higher
frequency band encoding unit from anong the first - the 'n"th higher
“frequency band encoding units and the selected higher frequency band
encodi ng unit, encodes the 25 high frequency signal 209 referring to the
simlarity information 211 and outputs a high frequency code 212. When

si m | atowy freqhiencyt kede i1 | a JtHeg s r;exanpl e,
t hat the. tnp?ﬂ EI gsr(al 2607 S awrdat)rf3 gm%qs?%rg%ﬁez‘gﬁ#o@ﬁc grcggt’ﬁlgl stics
~and ouMHitS Caic e ernployed astbentowen miqmnsgllm:md enbodheg dmaguency

band ggoggnageeng N’?kf: fﬁgaﬁkﬁ&lﬁr’itngm hgleltmﬁ s a g gfgkﬁg%lt Eoga%

t he use of noise, from arong

encod| ag sithilarityhdretieehathe iove fre fﬂser%ytﬂgrﬁlhEUSh%'?ﬁi th1=.3p gﬁ Jul'y
nmat 1 on

lmlarit udgi.ng unit 203 outputs Such switching info
asf'{%f%?%ssfﬁ?l gﬁ?g%@r(ﬂ MlMﬂgenlﬁdfn@tmthGdbMd of
encodlggnﬂadjt fﬁ{@}mgh det.er deducting- the |ow
frequency si frsllal egiltaio hgbg E}ﬁlag%ﬁggg?ée of 0&'; E?‘ﬁm Bt GRr om t he
high & %mﬁgyogu@mﬂ Smnlamt)sdileEHMre sigsuifiltl irrathiotRis eXpllairidd ih udgi ng
uni t med, to be conflgured to output to the higher frequency
‘band. encocll ng unit 205 a part in the |Iow frequency signal 208 having a

h| h degreeTidfe Isigtidafié i
gferheg%'0 I% blgthween tﬂgwﬂltghb??lgc}u%ﬁ%éa??% ﬁYtzgéﬁ;ra]éd1%28 ?o‘ﬁ?requency
SI bnal %"‘FBVPﬁ’é:Va Signgh 4689r ér an lertim'azedymanaepraatcofdtri@ tonilarity

oL 88 ol SRR 5Pl gk SRR sl o™

the hi gh frequency sigha

| ow f iefprEnafion ghbl . 208 ded mbee mmﬁrr@qmecm@ﬁ@mke&ée Yo P%n'cP;N the
ormatl on

Sh ! BT 1205 T0 RN hedne e higtocu lres ey band

encoding units made up of the first ~ the “n“th ("n” is a natural

15 number) higher frequency band encoding units, one. df which is

selected according to the switching information 210. Each of the

first ~ the “n“th higher frequency band encoding unit is configured

to optimally encode the high frequency signal 209, characteristics of

- ‘which varies on a per-signal basis and which is classified according

20 . to similarity between the low frequency signal 208 and the high

frequency signal 209. The switching unit 204 se!e.cts a

“predetermined optimal higher frequency band encoding unit from

- among the first ~ the “n“th higher frequency band encoding units

o and the selected higher frequency band encoding unitiencodes the

25 high frequency signal 209 referring to the similarity information 211

and outputs a high frequency code 212. When similarity is low, the

.-sim-ila-rityjudg_ing unit 203 judges, for.example, that the input signal

207 is a random signal with noise characteristics and outputs such

. switching mformatlon 210 as selects a higher frequency - band

30 -encodmg umt capable of encoding the high frequency signal 209 by
' the use of noise, from among the first ~ the “n”th higher frequency

band encoding units. When similarity is high, on the other hand,
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-encoding unit 205 by the use of noise, since the sel ect edihiuigizeos
frequency band encoding unit regards a high frequency signal to be 20
encoded as a noi se signal generated randomy and encodes only .gain

i nformation indicating the strength of such high frequency signal, the
nunber of bits required for encoding is largely reduced as conpared to
when val ues of a high frequency signal Is directly encoded. Furthernore,
in an encoding nethod utilizing -a :25 differential signal when simlarity
is hi e o encodi ng
t he h|gﬁe ??gﬁgin@; Si ﬁ? tﬁlﬁf{e %‘L@'{E?‘gght%"vwﬁp rﬂ#ﬁqrﬁrﬂaget ween such
hi gh & %éhaéﬂ@dlca'se@hhatmb:ghertfhequﬁmdy bqndnemcedgsmglmﬁ@&:dmbm a high

degre .e that simla |t is e h or. when
30 endb AnTUMg FdirterdRiBL i Bbal fFkatiingd aacestthat Gaduntifg no;
Very thpoldantfréqaemiche sigaadpod ]Q:fdgétf ﬁiJOHé\?éYaC*I‘ﬁQﬁCSI%“g Gr ~the

h fregﬁency signal 209 to be encodéd nay be substitiUted wth 11 July

| 2 6 StR ré)WfrfE‘éf‘bnEV‘?m hiah 20®quency kﬁlgnadlegzee ofs sSEIﬁ:talredy wi t hout
d ff |
For i MeanaRife il SRGAI, yhit 2033 AEaimesbatd ' BE: o g as

- a subsenfigured to bertputtiry thé Hidiwer Aqguacy d A1t edreddiagbuhitghofr equency
sign er reduced. Meanwhile, the |l ow frequency code 213 t he

f I
hi gh regﬁg'ﬂi\, thisgL0W: Sraditiency suonak 408 havéngaa fighidegries of
out pusignHAPRYAIRIhATHE TRigh t FAE Gaﬁggz%@gna OQB@S'@Q Q%ﬁ%@%@;i}% the

| ower frequency band encodi ng unit he "hi gher " f requen and
dfcodrelvesin thehighdreguercy signai |2509 1a;nd ttlgllugv n’lmquéﬁ&yrﬁgﬁmt ivel y,

out pi0Bclag Wl A&Fes Bt aPnBAY F o nieet-o8, the i d. i 21 ng

. the[inédiaiatione210; vaRed sRwIEN6) Qfet@véémﬂr@ oW F é cv% Sl nce
the |l ow. frequ nc¥%5|gnal 208 and the hi fre uency Sl 15 209 are
gener%\d% ghtfrequpmeay &iginglod0 ethb anet wh@llmpmﬂasutgnal each

% g”"‘i@”"%‘%d o M reSle PGB! ARIRMP R i PSR g Lt
aﬁe SR s lmm,nﬂ:rm gwiahdaritpwgueging unit 203 outputs “0” as the
| similarity information 211. :
"When en,coding‘ is performed in the higher frequency band
~encoding unit 205 by the use of noise, since the selected higher
- frequency band"encoding unit regards a high frequency signal to be
20 - encoded as a noise signal generated randomly -and encodes only
-gain information indicating the strength of such high frequency
+signal, the number of bits required for eéncoding is largely reduced as
compared to when values of a high frequency signal is directly
encoded.  Furthermore, in an encoding method utilizing -a
.25 differential signal when similarity is hiéh, reduction can be madein
. the number of bits requifed for encoding the high frequency signal
- -209 by quantizing the differential between such high frequency
Als»-ign-al 209 and the Iow‘freq_uency signal 208 having a high degree of
similarity. Note that when. similarity. is extremely high or. when
80 encoding a signal in an extremely high frequency band which is not
. .very important from the standpoint of the auditory characteristics, |
‘the high frequency signal 209 to be encoded may be substituted with
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seen as frequency signals, it becones easier to judge si mauiyt2g0620 bet ween
such two signals by nmaking a conpari son between the distributions of each
signal's frequency conponents. Such principle is illustrated in Figs.3A
and 3B, which present a IkHz sine wave and a 2kHz sine wave with the sane
anplitude as a tinme signal and as a frequency signal (e.g. FFT power
spectral coefficients), -as 25 -an exanple of-signals having different
frequency conponents. Figs. 3A and 3B are diagranms illustrating the

25 11 oquanoy SORAMmEy SR WSIWHE Lhial HEaRnt 90 iBROwhves wi
di f f er@RfodirgUdiriditeaentiale sByred Hoibigy. M des eh IR FBUPREesenti ng
A TR T A T A S
[ S oo eeniauns e bypie: bt ¥efliPeg i ohelbed
2_k§|z 3,1%21 mugggyrw_eaﬂgdia urthegueduces .gnMeaamhild,| tsérlaked as a
e SrEHOSTRBFEDN Y, 1B, I bAoAl St Sl e e
T e e o ecleate G A doneratadan s (LU IO L1 o
nave ?8@ geg; g0 5qgg§eﬁyetgg,l{qw%gjrem@nqorhmdngnaodmgaunﬁxt_ract ed
fgh@?‘%ﬂ@gbg‘;/f ooy et Tregtiertty, bed ML G eonand Badbaie st ne
Ve SUBRILY Judgingamit@)3 nespectivelysi armhsultisdied Pasemk eadkhi s
oo DR Rind b ol SHECRS o ity €R3 S8 b sk g sadency”
I oot e s ey B0 WA
i ‘ ging/dgethods a
: |t 'ngﬁj%iﬁﬁ(gé'gfgﬁ’ii%?vaﬁséd’(ﬁghcyagygﬁmezﬁ% %?PJ“%hter fig ;I.OFrréBd ugﬁzypsﬁg%ml 9yed
15 .' 209 are generated as a result of band division performed for the
_in,pu_t signal, each signal includes different frequency components.
Therefore, it is difficult to make a judgment on similarity between
such two signals as long as they are seen as time signals. However,
seen as frequency signals, it becomes easier to judge similarity
20 between such two signals by making a comparison betweer the
‘dist_ribu-tions of each signal’s frequency components. Such
principle is illustrated in Figs.3A and 3B, which present a 1kHz sine
wave and a 2kHz sine wave with the same amplitude as a time signal
| and as a frequency signal (e.g. FFT power spectral coefficients), -as
- 25 . an example of signals having different frequency components.
Figs. 3A and 3B are diagrams illustrating the difference
'between when two signals are seen as time signals and when seen
as frequency signals. Fig.3A is a -diagram representing two sine
waves with different. frequencies as time signals. Fig.3B is a
- 80 diagram representing two sine waves with differeht‘ frequencies as’
frequency signals. - In Fig.3A, there is n-oAsimilarit.y which can be
easily-jud:qed between a 1kHz sine wave 301 and a zkHz sine wave
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transform cosine transformand filter bank. As illustratedJuly200e 20
exanple of in Fig.3B, simlarity between the |ow frequency signal 208 and
t he high frequency signal 209 can be judged by shifting to ,overlay one
signal to the other in the frequency domain, and the prediction error is
provi ded as a scale which indicates the n1snatch|ng part when such two
siignal s are overlaid each other. 2,6. Since the present invention uses the
| ow frequency signal 208 to encode the high frequency signal 209, a

pr ef erbl ereprdsantest iam time aignelsh Whi eBneiasd, ard tyl&%?"]?lgxm%'cd‘ two

Sedoedxis GiESRRE S S Bkl bk et 305 nemeedntsic
i gh requeney S onsiosgrevedtpd A8 d Shale e AR L RS ()

hi gh frequ nc¥ nal 209 transtforne spect
and a OQHd)%e kabs er@ewm ekéremetlychigindegree dfssimiagisnbetwasnf ol | owns:

o 1%héﬁb}}’g%@g§¥%§g@g@f&§( Eﬂelﬁnﬁ:-ék@fé? é%ﬁ] bﬁtﬁ"éﬁ@’écﬂﬂﬁ \’t’Kﬂgig@El t<| gn to
whu chveases fis hremmﬂn;lbmnal EOPheationt fhd‘khieasaé h?r%ﬁh%rn%‘ o o

m is the nunb of spec eff|C|ents

305, §/g|e "
i ncl u GW‘H'%H‘ Fb&;ajré]e&utéhcﬁh%mtlmaf th)e 2kt zt $igr e ivggnv € 1 304 ety

ofs t f th
 Snocat & (ikerdfiee WORR' 305 SR MarfBRrG L Yidnallexliatled B eihni orar Ty

| deC| ddie Mgm,nmepmma 3051 witin oisighal iextrateé@NBAMOtAkL é@éu@aﬁ the:
t al so pe

- 48 et by istattel Relifin Ko referprmepeint 65 Gutheatigézor shi
nunberm,e WBIO’EI._ tﬁ?ﬁf@h‘iﬁh‘hte'roﬂo?lgr Qh)eggk%“ﬁan%ﬁ%’%nbﬁ&dkhe m ni mum

nunber, %I ow, frequenc | ‘gree of
“siilarity Baged r‘imsﬁhffi DﬁUh@i@?e Che lovd ﬂ'eqhen@yl sigrdl 298 hadigher m ned

or By AEq RN S0 e TR e T i b he oo™ o
K k) jindihea i higf fremmbaty Icorﬁﬁdriéiftsg%'f”tﬁé i bﬁg‘r‘?aqdzft‘??tw the
16 similarity judging unit 203 through time-frequency transform so
' that similarity between such low frequency signal 208 and high
frequency signal 209 are judged. As a time-frequency tran'sfofm,
~any one of known transforms: may be employed including Fourier
~~ transform, cosine transform and filter bank. As illustrated in the-
20 example of in Fig.3B, similarity between the low frequency signal
' 208 and the high frequency signal 209 can be judged by shifting to
| overlay one signal to the other in the frequency domain, and the
i prediction error is provided as a scale which indicates tﬁe
mismatching part whgn such two signals are overlaid each other.
25 . Since the present invention uses:the low frequency signal 208 to
encode the high frequency signal  209 a preferable configuration is
one with which similarity between such two signals is judged by
| making the high frequency signal 209 fixed as a target, to which the
~ low frequency signal 208 is shifted. In such. configuration, by
30 representing the low frequency signal. 208 and the high frequency
| signal 209 transformed into spectral coefficients as x(i) and as y(i)

-.respectively; the prediction error is represented as follows:
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simlarity information 211. The switching of the first - tINgulygdaeh , 20 h

I gher frequency band encoding units is nade using the.prediction error
E(k) as a neasurenment scale. \Wen the prediction error E(k) is smaller
than the predefined threshold, such switching information 210 is outputted
as selects a higher frequency band encoding unit used when the degree of
simlarity is high, and when the prediction 25 error E(k) is bigger than
the predefined threshold, such switching information 210 is outputted as
selects a hl[@i@refssequeh]:y band encoding unit used when the degree of
simlarity is low. Note that although the prediction error of spectral
coefficients is euployed as a nethod of simlarity judgnent in the

simlarity % ) d 13 | 4x(RO n the ab t prediction
error of -1@1 - 06 (t %)Is. gnal s gam@a%@%‘ﬁem a signal for
whi ch band leISIOﬂ |s performed by nmeans of filter bank, for exanple.

pand Lereg; SxPLEREll: KR, 30 S Enal ddaste %EBBEE %3&%&2&&%@"?2”

band encodi Ag" uni

h| hewt ae}fuit sumadedediv gml,-,:p i t he Iow
g o al‘ 208 gndqwﬁelkgl gh rlggu‘gﬁwﬁgﬁg na eEl‘EE‘g?gg't

po Si glrb?/'t‘ﬁhucee q4" i gadp. A iencys bhedentber of Sqnecttrahcoefﬁolmft@rrm
encodj e when m | ari isin a

" noder aﬁ%g?gg%%?6@x§'%U%&yS'%%A e}) ghd Eiﬁﬁth'ﬂi‘ k GYHAFEY a signal

made %Wlbﬁ ay@idur al The afuniteencbf spelttps! acééieRntS Ak, \M“Eﬁ” be
f y t use of

confl ner in, which e coding-. is - performed b )
j oi nt % !e%géﬁ@nﬁl'ﬁgeﬁpslaa. '|gc;h fefdengy: signaloy Gl ctaiber ﬂﬂcodgld frequency
St ghamad09b egﬂji iy - f C &X

v 2y per tﬁéhhy cRa‘aG@Eh #S"'fr eﬂ’é’? ng'na&o and t he

di vi di the input signal 207 into t e
118w H @3’%&'@%@ Bpgn§|3(25$md trne.anaeummm(gh MAX)uendytise ghathimBPn by the

oMM it RAIRER S e a5 bE AT e meb e ror ot a5
si gnathdnging “¢Sdwitieir eherdedided 2and be'sHIFFPRImPle 8l ‘Measuring
the prediction error E(k) and selecting the minimum number, the low
| frequency signal x(k, j) with the highest degree of S|mllanty, the
15  shift number “k“ and the gain “a“ can be determined for the high
‘frequency signal y(j) to be encoded. Since x(k, i) becomes unique
with. the determination of the shift number “k“, the predlctlon error
E(k), the shift number “k” and the gain “a” can be used as the
~ similarity information 211. The switching of the first ~ the “n“th
20 higher frequency band encoding units is -‘made using the prediction
' error E(k) as a measurement scale. When the prediction error E(k)

- Is smaller than the predefined threshold, such switching information
210 is outputted as selects a higher frequency. band encoding unit
u_sed when the degree of similarity is high, and when the prediction

25 -error E(k)-is bigger than the predefined threshold, such switching
mformatlon 210 is outputted as selects a higher frequency band
encoding unlt used when the degree of similarity is low.

Note that although the prediction error of spectral coefficients
is employed as a method of similarity judgment in the similarity

30 judging unit 203 in the above explanation, the prediction error of
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Fig.4 is a block diagram showi ng the configuration of a dddol¢i2hgs devi ce
400 according to the first enbodi nent. The decoding device 400, which is
a. decodi ng device for decoding the output code 214 encoded In the
encodi ng device 200 illustrated in 25 Fig.2 and for.reproducing,.an audio
signal, includes a code dividing wunit 401, a |lower frequency band

decodi ng.unit 40Z, a switching unit 403, a higher frequency band decodi ng
unit 404 and a signal conbining unit 405. If Fig..4, an input code 406 is

equi vaimre signat§1eanubetr§ls@0d_§ed3fb@é%i@hél%%ﬁéh&%aﬂﬂ%ﬁﬂsﬁ?@vi. n Fig. 2.

The codefdi vi di ng unit 401 Aivides the” nput code Into a“lo requency
code BFFIOfMEed by meanscpfcbikeudsmakd & ex@meglent oFostiemede, The

T equanauh, HEYaBAVE cXpEMERoH HRREATES S ok raggenay amd of known
decor @nepding weniteyhich yserfoams hentodhrig e AN s DN SRFOURY a UNi t 402
asg | oOpda AR G ecoding unit has the decoding functionality. S The higher
frequen%y b;ﬁ% | h&qlfﬁle("qﬁ_ﬁ"igs U(EBF{MW&@HH@\ES fif"fllﬂ_ﬁrdWeéEtMBmmncy band

¥ Ghean lom Seequdncyrighalnd il end Uiy (40D sioheA bl ) e
frequalksy %%@%ﬁﬁ toadissr @alﬁgﬂw‘rt freqjypendgfband entbddngTaaiswrhidh ng unit
owi t P nEsficiendodhiy BY S ftlBARL SERlarEy FrdhuiSerebbmmaimianfidecodi ng
fr oot band ot o nedRrRU R A ORT Inddter o 1, oo @ st ing Bt i gur ed.

~wi't h RETP§Redr byqbecyiscbaofi jehabdsteran éntodnry | B BEARGENGoDY the Use
ai £ SRR e G srtiiEFna g s agcy Sioaa 208 spesificaly €01 sachr equency
si gnadhannel. . ‘

15 As explained above, by dividing the input signal 207 into the
high frequency signal 209 and the low _frequenéy signal 208 to
encode the high frequency signal 209 by the use of similarity
between such high frequency signal 209 and low frequency signal
208, it becomes possible to acquire a high-quality reproduction
20 signal from a code represented by a snialler number of bits.
b Fig.4 is a block diagram showing the configuration of a
. -decoding device 400 according to the first embodiment. . The |
: :decoding'devicer, 400, which is a decoding device for de—codin'g the
;. - output code 214 encoded in the encoding device 200 illustrated in

| 25 Fig.2 and for-reproducing .an audio signal, includes a code dividing

| unit 401, a lower frequency band decoding unit 402, a switching unit
403, a highe-r frequency band decoding unit 404 and a signal

- combining unit 405. ‘ _

, If Fig.4, an input code 406 is equivalent-to the output code

. 80 214 in the encoding device 200 in Fig.2.. The code dividing unit 401

o divides the input code 406 into a low frequency cede 40-7, a high
 frequency code 408 and switching information 409.  The lower
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froma high frequency signal by the use of such | ow frequencylygbgmal
judged to have a high degree of simlarity, the decodi ng device 400 also
_needs to be equipped with the-higher frequency band decoding unit 404
correspondi ng to such higher frequency band encodi ng unit 25 205 of the
encodi ng device 200. The following is an explanation for an exanple
configuration of the higher frequency band. decoding unit 404 and the
operation thereof. For explanation purposes Fig.4 describes a decodlng

t ) h
T equene) bacy GaserAccontgcuiit 102 icdles I Tsbibene sodste
‘encodé® asa'ﬂ%eoﬁtpﬂér@nlﬂval frﬁclgrmcybetg/mh 4610 owAfrryeq}m@cyf Ywoain and a
hi gh he band d di t.
1t 9o WPERUIAGY ubi e fafind Uised 55 Phenlver r6adeRev, hos! diacoding ni gh
fr equanéy 46ias40hg as@@:d&ﬁdetﬂﬂiﬁﬁ%k%é@‘%g@&é&o&‘i@‘?unf:ﬁ%qlr%ﬂ band

decod I S represefted as

deCOdtB%H 't_‘ a_hi frequenc
r #hdoh'Roféghes; {, eﬁ%ér[@'@ﬂ lecadinggunit el isycamgrigesd ofdinfdes onIy

h t di th

A E e syt g e S
i ncl uaEdh (“nifeisi ghnatwmlenaynbed) H%egm@@@Qﬁlb%@@dggFagﬂ,ﬁg si gnal
y multiplying gain

t the high f I
doscr PR | RAYIE GRITTOHIEH midi HeEgdech nWhchacientroiaad i dnal i
t rasdo d f
code 408 ’T‘“'?t‘%éﬁ“é“'?ﬁ' B PRI it T8 SwiPehing, Rl 3ccodi ng

. Gﬂ:ct salge %@ghlih@qlﬁmyeacud:m deco dites, umt(slpeexﬁeullﬁysgﬂf}cham gty |
I.n OI‘ r al n an | erentia
Si gnaﬁﬁ5 E]t %ﬁs%gg %’ f‘lﬁ%" éée'%&%gﬁ Qéﬁlg 21513’"5 ﬁﬁﬂinglaw ng a,
hi ghtﬂngrdecofdes mHearh‘@m vﬂréhu@?ﬁ:w@@def uwe:mrﬁ'@ﬁﬂ%%% ) Jecoged

forn} Meanwh F‘EG% frequency ‘'signal is represent@e e sumof a
‘F%%@HQ’ §F%ﬂ§ tioaeuER UL anhigle ﬂrewwefmwsmaaisltghhl MitPe acqui r ed

1 L Bfghaprciord ihiifg ARty 4b3 Lo AEOGHE th! Wedlidn ) STy ALPETY" @
15 and the high frequency signal 411 to- generate an output signal 41.2.
If the above-explained higher frequency band encoding unit
205 of the encoding device 200 is conﬁ'gured with a higher f}equency
band encoding unit to perform encoding by the use of noise and a
higher frequency band encoding unit to encode the differential
20 signal determined as a result of deducting a low frequency signal

from a high frequency signal by the use of such low frequency signal

| ‘judged to have a high degree of similarity, the decoding device 400
also needs to be equipped with the: higher frequency band decodlng
o -untt 404 correspondmg to such higher frequency band encoding unit
25 - 205 of the encoding device 200. The following is an explanation for
~ an example’ configuration of the higher frequency band decoding
r‘unit 404 _a,nd the-dperation thereof. For explanation purposes', Fig.4
describes a decoding unit te decode a code encoded by the use of
| . - noise as. the first higher frequency band decoding unit- and a
- _'30 decoding unit to decode a-code encoded as the differential signal
: 'b'_etween a low frequency signal and a high frequency signal as the
secbnd higher frequency band decoding unit. If switching
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acquired in the second higher frequency band decodi ng uni t11 JulyReasef ore, the
second hi gher frequency band decodi ng unit decodes the high frequency code
408 first, extracts the-low frequency signal 208 simlar to the high
frequency signal 209 fromthe -1ow frequency -26 -signal 410 according to
the simlarity information included in such high frequency code 408, and
after nmultiplying with it the decoded gain, outputs the high frequency
signal 411 by adding the decoded differential signal. The resulting |ow

f r equdnégratagian 409 iadicatgh thiatadie yhSreadefdy cydh U Cegi@ed in

(e S BREAT IR AR g oy Lo googan UpUL St onal
;2?2'6 ;g"gf’w e oy h pushs R AR Fallin pgpbe " Y
frequ fasi giaerghare, tbe hiehueerquesionaodeud 08 indludesiordy gade  whi ch
ot 1 RsAmatidi KRR RRRiCalel dth SidnabistieRalts nhgRorginglsy the
e TR R o st s P aflor
o encognonm oide SighiliRsider PO End At ETIR Al fkaitiency sHingheodi ng
devi c81300Yi mukiplying gairfi geScriveidc m e Yaihna eHPSabid B slicgauency
B9 RHEHAAE s Sl 2ted i n Fig. 2 according to the first enbodiment,
o G hopoo e s o e o PGy o
i gndine | . ) : ind Higherd
si Al l@eigued 4PBLRY decoding unit, the high frequency cade 408 in_cll-j.d.es,
- for example, similarity information such as the shift number, the
15 gain and the differential signal used to specify in the low frequency
signal 208 the part having a high degree of similarity with the high
Afrequency signal 209 in a decoded form. Meanwhile, a high
frequency signal is represented by the sum of a fow freqUehcy signal
extracted from the low frequency signal 410 acquired in the lower
20 ~ frequency band decoding unit 402 and the differenti-al signal
acquired in the second higher frequency band decoding unit.
| -'.\;,Therefo‘re-, the .secor_ld higher frequency band decoding unit decodes
- the high frequency code 408 first, extracts the-low frequency 'éig.ﬁal'
208 similar to the high frequency signal 209 fro-rh the low frequency
25 -signal 410 according to the similarity information in‘cluded in su?:h.
high frequency code 408, and after multiplying with it the decoded
~ gain, ou;puts the high frequency signal 411 by -adding the decoded
y differ.en'tial_ signal. The resulting low frequency signal410 and high
frequenqy' signal 411 are then combined. in the signal combining unit
30 405 to be outputted as an output signal 412.
| N As explained above, since the use of a high frequency code
o -encoded in_a more '.effi_cient fnanner is realized by decoding a high
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,20 unit 503 instead of the |ow frequency signal 208. Suchliehly@ldthg device
500 is conprised of the band dividing unit 201, the |Iower frequency band
encodi ng unit 202, the | ower frequency band decoding unit 501, the
simlarity judging unit 503, the switching unit 204, the higher frequency
band encoding unit 205, and the code 26 multiplexing unit 206. . Note that
since an explanation is already provided for the sane conponents; as those
included in the encoding device 200 illustrated in Fig.2. in Fig.5 and the
subsedtieAtemicygr signal aby ethleanse ooff einAlEAtPOMRINES st higd bY
provi ¢4 i th the sanme nunbers as used In Fig.2. In the encoding
devi cgkgg“é@%@ﬁﬁf‘%@“5’b638y‘hg‘fﬁql6‘ﬁ'éeyc§dﬂﬂajmla¥ oéran iBputted kods il arity
j udgi wghigti tis 203coakes by HAGREbedh Hilid&l' ' “@a ' fl&duency
si gnal .2-0? b% t he useb?(f theﬂpow fr_eq%‘tﬂgn(!:?ad'{é%tg\é\’gﬁg-él ?Irga-uff[ﬁl July
2006 StgR8! freddéhepyorhfreamenay asigaady Haid gessibiey tonidh&ah af ter
engod AYatt oveh bR AY y coding unit 202 once, the effect of
agﬁi e\fﬁ%g 4 ?iﬁg’j ?r%g(i.&ency%;ﬁgﬁg(fﬁ%ﬂ?ggmt@ tq'%d%r{%ﬁ’?%eng‘%ﬁmﬁﬂ @ produced
as Qo'ﬁﬁaaléelrummt&amafd)i\ﬁdgere a decodi ng device 5 decodes the out put code
214 fromth ncgdi nﬂ dgvi ce 200 for which simlarity with the high
f requency s{agﬁﬁl 969NdsEmbedimgntdne use of the | ow frequency signal 208
of ‘the oridgrRal capifigurd@ohe %gf'éa d presented..in an anpl e of
the decoding devi c_%;oo L Sg?gte [ nJ’I'—]fggql‘éVP"I[ ea‘gé%'gﬂpﬂg%&ea%@e 10
 decod®8CeRd Grahotdisyentcyf sthmaprésenbeinsentiorn he leowp figeHERgithsi gnal
_ ui degodi he opce-encoded | ow frequency: code rather than the-
?lo(b\?v f#%%&gﬁ)é:? s?(gna'ﬁ%o rt H@ﬂbﬁ% gilhal? sRlAgK Tdiagramngshemdaa hhein or der
-t o- enconfigarabiosh dff aGu&difob Ging YevTBEES O &ﬁ Wl elele Ao ¥ ch_high
frequen%qs.i nal needs to be {%n perforne Oél:l' 'Jébfggs?é g‘#gg?%?'iaity e
bet weei ! T‘Fequency stgnal which is .decoded after encoded. once and

a1 g8 MRSLEREN RS Blvib B60°NGE el RS s, il meedvi v
. ] udgiingludes BlBver fdeqaieraysbandade by dPRGIESTE $0¢ i SAdiHSAUY FYes! gnal
_ 189 aébqqﬁaﬁration of the encoding device 200 illustrated in Fig.2
according. to the first embodiment, is configured to decode the low
frequency code 213 encoded in the lower frequency band encoding
unit 202 to generate a low frequency decoded signal 510, and to
- input such low frequency decoded signal 510 to a similarity judging
| 20 unit 503 instead of the low frequency signal 208. Such encoding
- ) device 500 is comprised of the band dividing unit 201, the lower
. frequency band encoding unit 202, the lower frequency band
decoding unit 501, the similarity judging unit 503, the switching unit
204, the' higher frequency band encoding unit 205, and the code
_. "._25 . multiplexing unit 20‘6. . Note that since an explanation is already
.provided for the same components as those included in the encoding
(}ievice ZQO'ill.ustr‘ated in Fig.2, in Fi:g.S and the subsequent diagrams,
| an 'ex'pla-nation for such components is omitted by providing them o
o .yvith the same numbers as u's_red-in_ 'I'-’i-g.z. In _the-eﬁco.-ding device
- 30 500 with the above-mentioned c-o-nﬁguration, since the similarity
judging unit 203 makes a judgment on similarity With the high
o e frequency signal ZQ-9 by the use of the low frequency decoded signal

- -21-




20 | ow frequency decoded signal 510. Accordingly, since tHeJuygbos

frequency band encodi ng unit 205 encodes the high frequency signal .209 in
accordance with such simlarity information 511 and sw tching information
513, it is possible to output a high frequency code 512 with which a high
frequency signal can be encoded nmore 25 correctly in a decoding device. As
aresult, in the encoding device 500,, an output code 514 is outputted in
whi ch t he swi t chi ng informati on 513, the high frequency code 512 and the

| Iowtfﬁé@mdeddbym dower{ Iﬁcéqlmehlh? BEﬁWfE@%@@eQnWI?FW fer
nul ti onsequen results in the inprovement 1'n thé quality
of a %igﬁgi)cefg%% %'I"elr %45%"(5 Rpadveaeoding einita02i aoee, Hhonl y
dlffeefﬁaa;hﬁta@ﬁ v t enbodlnen and the
encodi ngly'dcgw ce 58% gﬁge@gg@H%eﬂ%‘Q{B@%Zﬁgﬁ%ﬁséQgﬁ @ﬁbﬁlﬁ neHOME { he | ow

frequéh IgREpdused as ermﬂracbto the tasetwherre&a‘ldl@g;ot]hﬁg déeice
band ,encoding unit and the | ower

Froquanep e, %E&@?’nﬁé‘ﬁﬂﬁ@fai%gue”fﬁssemdm@ﬁem@amyogvgmh and t he
| ow simuarity withahd higk fhequeatyisfifaPbiod [613858a #93ngoLLayy ati on of

~a decgdi gﬂ%gw ce used In Ball’ Wi t e enco foth
secon f%ﬂ?“ﬁ&yswa'hg §aﬁﬁt£8’:‘ Dhtgicmifscmmdtlon of the decoding

d d 4. h h
B0 o) Pt nchbter sBERRIETAL bELUShial®dh' Beli Seml Anahe « ne

'_tm r decadng mdevioe 1400 pikastiation s | Py 6, oHY alBeddhgh defieeence. to
g the conflguratlon of an encoding

k d ho
q00; MeCBUER dife Biflh FeduEN R Sia Ao themuserg e bawnr amveney600
|1 ustigaid 601 ddi t t
{he“céﬁg el By, MeicomngS e dACHEATIREL 10H Hiduftty fadfren " 1 °
showtatReri fian the lowifrgquency siaralaof obhé reqgensy soigrdl - GHis

??2232?2%‘*'E?*né’f“iﬁﬁigdﬂﬁﬁﬂanﬁém'sb%%d”ﬁ?{%ﬁ% Fredianey signalomerana 208
of tleerrectly, encoding of such high frequency signal needs to be
15 _performed on the basis of similarity between a lew frequency signal
which is decoded after encoded once and such high frequency signal
to be encoded Therefore, in the encodmg device 500, similarity
mformatlon 511 calculated by the similarity judging  unit 503
- indicates sr.mllarlty between the high frequency signal 209 and the
20 low frequency decoded signal 510. Accordingly, since the higher
frequency band encoding unit 205 encodes the high frequency signal
209 in accordance with such similarity information 511 and
switching information 513, it is possible to output a high frequency
- code 512 with which a high frequency signal can be encoded more
25 correctly in a decodi'ng device. As a result, in the encoding dewce
- 500, an output code 514 is outputted in which the sw:tchmg
-information 513, the high frequency code 512 and the low frequency
- code 213 acquired in the above- -mentioned manner are multiplexed,
_ which consequently results in the improvement in the quality of a
30 decoded signal in a decoding device.
Note that since the only difference between the encoding
device 200 of the first embodlment and the encodmg device 500 of - |
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:20 original sound for which band division is perforned sdiasly280®ut put a
| ow frequency code 613 generated as a result of such encoding. Ceneraily,
the | ow frequency signal 208 and the high frequency signal 209

band-di vided by the band dividing unit 201 are signals wth the sanme
sanpling frequency as the input signal 207. - For 25 exanple, assum ng that
the sanpling frequency. of. the -input signal 207 is 48kHz and the
boundary frequency divided by the- band dividing unit 201 is 8kHz, for
exanpl 1€ seaeadigrmbiadinneat gadh e2lviv freqletey sigriglinatedttddcalcidsti

accor di;p th ' thegore .the bandwi dth of a signal included in
the | ggv]v é%@ﬁ‘é’n@}é%{}g%S&ﬁoc%ggf‘ﬁ@t'ﬁ’irﬁ?nofrt&ﬁléﬂgiﬂef?ﬂ@ﬂum is 0 -
-8kHz dran@ enddki (333 i ' BANa! & f the

| ow freguen kzkgl Zggﬁzggﬂiﬁg“ﬁ?éh flgaﬁgﬁcy S|d%§?0§8§?gﬁﬁﬁ*¥9 -23 11
July %8 a%ﬁ%ﬁiﬁ%&bffﬁqmw.amal@md the s freqaancyesigdal sodfe | ow
frequ bt y bt hS fdL t .ower,.f requency band encoding unit
205 Thoaded e HIEAE saink” Stk stiyidietion”BE Bedacadienclvisiy

frequéts@d biindaempaidi mgthnithe0@nico diRGerdévitec09H0IUSLdrha . 3etBFIAL € Nost
bandw dth 1ncluded the input signal .207- is:

ef fici Lw.when the signal A
©at t-héﬁﬂébﬁfﬁ\ﬁ%ﬁrmﬁtﬁg-%m gy thercpfiguyabiomafcthe derading ned

accor dievjce L0t & FSE@|fi | f L nplt: Si . Therefore, by

havi-ng the | ower frg@uﬂgﬁc?/ %%&?ﬂi"‘@ﬂ%?‘?&ﬂ&?:%'ch i's configured on

the io prenilhe dihirddimhodiresitgnal up to at 24 kHz with a sanpling f
signal 208 that includes only

A ueney ofnd Boifou B! 0 ool Cortes it aik P Tins 15 s Fisecs o o
e g CaLT 08 Pl Iy Sreld saleq i el e oo
down-'s#pri HYIFR iSquittegks siagram sspwing thequenfigufatibe loévafirequency.
nIReing Aetice OP' aCtotdild b B it BIRROURRRAL: | nel uded i the
| ow frequerddie stpedinapsedevicdat00hdiastiateenin Figide WAYGH has a
15 down-sampling unit 601 in addition to the configuration of the -
encoding device 200 of the first embodiment shown in Fig.2, is
configured to have a low frequency sig‘naf 616 down-sampled by the
rc‘iown~sampling unit 601 be inputted to the lower frequency band -
- ~encoding unit 202 instead of the low freduency signal 208 of the
:20 -original sound for which band division is performed so as to output
a low frequency code 613 generated as a result of such enceding.
Generally, the low frequency signal 208 and the high frequency
signal 209 band-divided by the band dividing unit 201 are signals
With the same sampling frequency as the input signal 207.  For
25 - example, assuming that the sampling frequency of the.-input signal
207 is 48kHz and the boundary frequency divided by the band ..
- divi-ding_.unit 201 is 8kHz, for examfple_,'l since -the input signal 207
" includes a _signal‘-at 0 ~ 24kHz according to the sampling theorem,
- jt’he bandwidth of a signal included in the low frequency signal 208
_'30' ..and the high  frequency signal 209 is 0 ~ 8kHz and 8 ~ 24kHz
respectively. . However, the sampling frequency of the low -
frequency sign_al 208 and the high fréqueﬁcy' signal 209 remains
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20 frequency band encoding unit 202 can be increased. More1Jspecodically,
when the | ow frequency signal 208.to be inputted to the down-sanpling unit
601 is a time signal, the down-sanpling unit 601 thins outsanpled data-so
that a desired sanpling frequency can be acquired, and when the | ow
frequency signal 208 to be inputted 25 is frequency-transformed spectral
data, the data length of the low frequency signal 208 is notified to the

| ower frequency band encoding unit 202. In this exanple, since the

frequgm@héﬁ@gm deh4sdiHA si@iale | fichyd gsggﬂgh%l %\%é(%@eugﬂgﬁl Zéﬁ’?al 208

is 0 - 8k-Hz, a sanpling frequency requrred to repre requency
si gnafrexpueogyi sigredH208Bys Hisvisrign the, losver ffegaaansybbad egioatingg unit
2.02 j t e f ugncy si,gnal 616 down-sanpled to .16kHzk it becones
2. 02 [R5 A ERRY Bl p Bk SR B b Sl ok ey S
2006 loweodkreuredapbidmi! difvo dirflurlie 202 48% eftfally LB i ent
manner, and therefore the effect 'of acquiring an output code 614
r pr QBRI BEE pNests eifici eftiye whenpthe signale basidwidth vinidladeidmthevi ng t he
qual i (o d .si I ne. ti . Next, an explanation is
provilgié%&é o%@%ﬁcgg?hdgd%‘}?c%ﬁéogﬂgﬁ i rférgf'é'etrh%ytﬁl“r dsgmﬂﬁpﬂent with
r ef erféeqrienCy2) 7whikhchisi sdetendnkddi FecAdiRGPOHY thize §Qﬁ‘iJBHHQat ion of
. the 3@& qug dev#ce 700 Eo decoFe t he out put code 614 encoded byt he
encodi § viteOl 600 10PYL: Ftgral.i riTheeefores by dravinggtievieweroo shown
in Fifg arteywhi n i p- [ | ddition to
~ the -?glgr_]f i gw'a?ﬁgn@g‘dqdﬁgﬁdggﬁgﬁ %D%’ev\?ggal.' %&Q‘:‘f‘ggﬁjﬁﬂ g%ﬁli ghéi g-4
d8cofiafpise ohdnduding cabsttimehtupi to canf2gukety twitthay esahmpling- sanpl i ng

T SRR AP RS A BRE TSN Biciien sk sinal 208 thatfurides ow
freqaalyy up goaBkHL). deomputiied 60 theealsghtéd .Fﬁegg}@ugéﬁ,g Renasdegodi ng

unit 404 and the signal conbining unit 405.  Such codi evice 700 is
conpPeLare} enkodinde theveaigesm prablem that efficiencegfding/ldwed decodi ng

| ]‘3?ggﬂﬁgeﬁdaﬂgﬁﬁgﬁkgmﬁ%I"f'?501'@‘3'“&%‘15-” tching unit 403, the higher
15 In order to solve such problem, down-sampling is required for
the sampling frequency of the low frequency signal 208 to be
input_ted to the lower ‘frequ.ency band encoding unit 202 in
accordance with the frequency bandwidth of a signal included in the
low frequency signal 208 so that the efficiency of the lower
20 - freduency band encoding unit 202 can be increased. More
specifically, when the low frequency signal 208 to be inputted to the
_down-sampling unit 601 is a time signal, the do-wn-sarripling .unit
601 thins out sampled data so that a-desired sampling frequency can
.- be acquired, and.-when the low frequency signal 208 to be inputted
25 is frequency-transformed spectral data, the data tength of the low
frequency signal 208 is notified to the lower. frequency band
‘ encoding unit 202. In this example, since the freq_uency bandwidth
of a signal included in the low frequency signal 208 is 0 ~ 8kHz, a
-, sampling frequency required to represent the low frequency signal
30 208 is 16KHz. By having the lower frequency band encoding u-nit
| 202 input the low frequency signal 616 down-sampled to 16kHz, it
‘becomes possible for the lower frequency band encoding unit 202 to
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20 unit 404, and the signal conbining unit 405. Note that 19iJnig@0Gn
explanation is already provided for the sanme conponents as:those included
in the decoding device 400 illustrated in Fig.4, an explanation for such
conponents is omtted by providing thern with the same nunbers as used in
- Fig.4. 25 In Fig.7, an input code 706 is equivalent to the, output code
.614 in the encoding .device 600 in Fig.6. In the decoding device 700,
-since a Iom1frequency code 707 outputted fromthe code dividing unit 401

I's theprsdd 1 S. t he part
of thgk encoglﬁr?lg el\jlfigéetyzggyf%@ I?ﬁ\é\ﬂ” 20? %EB&W%%WEFFSW'& equeP\cy
Si gna|ma1mafemctherafnee|uwereffei:t @ﬂjaoth@@da@mﬂhmﬁ edde 691 equal s
to th %@ frequencM_I f the | ow frequency signal 616 (e.g Hz)
used SN %gebﬁgﬂ Yy 928 all %ﬂfvb%o@f bits c@amsobes aghievead wheleot her
hand, itderdvigl Eﬁ@mwwdﬂmé%cd gRBFHthd %é ggncy signal 209

mhlch I s not down-sanpled and there ore e sanp reguency of the high
fr&quency sNgxd am@(lt)ta!mtlﬁaclﬂlelfoeqdeﬂsfmna hlaecsm:l’mig atevicequegcy of the

horPECRrN (6hd Bhird EREBLTE g'?J@f@ﬁepcefﬁﬂkﬁ'gbfeﬁ#ﬁgbgéoof the

decodadblek fmaguam:ys;haowmg tHe, cddﬁgd?&ﬂ@'nnﬁf %“d?e% é‘«ﬂP:E' gureg tg
requency an

have ow freguency signal 710 be Tnputted to t

decod?bg) h‘?}\ﬁte%ﬂe EEFeQU f qosle ﬁléq@@ﬂ@ﬁedlbystfgea&nmdmg deyiceanpl ed to
be t en f freq nal Lo decoded
(=t goggﬂngjlﬁ%%l pgqﬁ{é“ﬁoﬁ; o} C?' dgl&?ﬁ‘u{?bg‘{% WGE m%h&g }: ¥larly,

tife swiMeh ge ynimgums Mﬁﬁjpfﬂﬂmm AIeiteFeOINgnf eumﬁorﬂ)ltol fgesi gnal s

by t f | 411 dth | ed |
e CotiButarial SE°305” adciding adtece ifeﬁﬁﬁtﬂly.sgﬁg{'edlzren Raekp! ai ned
aboveacdyrdipgs awp! ihe filet dé?@ﬁﬁ@ll"fﬂ*ﬁlt,f @%8?&@%@&“{5 Jffza\?#t ¢k the

i nput code 706 which _is encoded avi ng been vi de i gh
frequéPcSR NauRibd@% He- sample a low frequency signal 710 decoded

: by the lower. frequency band decading unit 402, and to have such
15 up-sampled low frequency signal 410 be inputted to the higher
frequency band decoding unit 404 and the signal combining unit 405 |
Such decoding device 700 is comprlsed of the code dividing unit 401,
the lower frequency band decodmg unit 402, the up-sampling umt '
- 701, the switching unit 403, the higher frequency band decoding
20 unit 404, and the signal combining unit 405. Note that since an
explanation is already provided for the same components as those
-included in the decoding device 400 iltustrated in Fig.4, an
explanation for such components is omitted by providing them with -
- the same numbers as used in Fig.d.
._25' o In Fig.7, an input code 706 is equivalent to the .output code
- 614 in the encoding.device 600 in Fig.6. In the decoding device 700,
- since a low frequency code 707 outputted from the code dividing
unit- 401 is the encoded low frequency signal 616 which s
| down-sampled on the part of the encoding device 600, the sa‘mpling
80 frequency of a low frequency signal-“flo decoded in the lower
_ ' -fre-quency band: decoding unit 402 equals to the sampling frequency
~ of the low frequency signal 616 (e.qg. 16kHz) used on the encoding
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down- sanpl ed | ow frequency code 707 so as .to decode the Hilghly20d& equency
signal 411 using simlarity between such high frequency signal 411 and the
up-sanpl ed | ow frequency signal 410, it becones possible to acquire a

hi gh-quality reproduction signal froma code represented by- a smaller
nunber of bits by the use of a low frequency code encoded in a nore
efficient manner. (The.Fourth Enbodi ment) The configuration of an encoding
devi ce 800 according to the fourth enbodi nent of the present invention is

expl ai devioe GO0 seprencent th&igthir M‘Qh?# ehrﬁ% Q’aﬁégu ng,g;gﬁg%hmbng the

conflg.ur t|on of rts t hat generate a
swi t chiPn (SHQQlGeﬂHQﬂ@/ sigd! Q@ij\hlch tSGﬁ)tadow@sfwntpledt he

ifzah?%ﬁﬂbﬂ"éf?“fgnﬁ'i’%ﬁa;m‘éﬂ.ffg 3r8uuR oL df Hie dohetradueacyrsions 11 Jul y
2006 é B heidecededeeqaads tto the safhbid rrwﬁieheg op! ﬁq@‘?ﬁ d the

S B A0 e o kel i B dnbo 3be Zea%“ﬁ%asdem 1606, Sﬂgfncy
Crenemaraire, SOt Hedeod the AT PFed dBnth Monal R il etin (o i n

according to a result of ju
“the eﬁb@dﬂ%o&@ﬂ d@WZ(BOEQMEInEMeSIQmEIod*]th dl&&l@@c,-@@m@wmdﬁgd(p ,ghe first

”;[o?e; Qr ag{ﬁé?or ms " OP% g?ﬁﬁpg‘f ?fﬁgfléﬁé%g%ﬁnﬁg %ﬁ be ?efﬂé‘ﬁé?%né ltgg{igﬂcy band
QI e
'ﬁ.oghe'?'gmffggb‘wg@o%’%eﬁgo‘#‘ﬁ‘g‘?ﬁﬁ = Chl ﬁ%”i'qlgtér!fggﬂerﬂ(gﬁg:fr&s"tf eguency
" band Qgtau§§dgngluezg seaﬁaa) urG il n@l@é%lﬂh%l CoabliPRHENTY 4gsnal 209
i Fig g?%oxé‘ﬂﬁé? Al 8 g o qg?lliﬁrfégd\alﬁsmoﬁhcfusmg?%gmgséceaigggﬁl o
. the mtgfefréqa@wy@i’éldﬂ‘idaﬁaetﬂé"eﬁf JdBP1EAGbw frequency signal
S 1 410 to generate the output signal 412.
As explained above, by up-sampling the decoded Ilow
. frequency signal 710 out of the input code 706 which is encoded by
~ having been divided into the high frequency code 408 and the
‘down-sampled low frequency code 707 so as .to decode the high
20 frequency signal 411 using similarity between such high frequency
) signal 411 and the up-sampled low frequency signal 410, it becomes
- possible to acquire a high-quality reproduetion signal from a code '
represented by a smaller number of bits by the use of a low
e frequency code encoded in a more efficient manner.
25 (The Fourth Embodiment)
The configuration of an encoding device 800 according to the
fourth embodiment of the present invention is explained with
B reference to Fig.8, which is a block diagram showing the
o .conﬁguratlon of parts that generate a high frequency code 817 and
=80 switching information 816 in the encoding device 800 according to
' the fourth.embodiment. Parts of a similarity judging unit 818 and a
- higher freque-ncy._ban_d-er_lcodingun—it‘819 énclosed in dashed lines in
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band perforned in advance by the band dividing unit 201 noti J@929Q8 ustr at ed
~in the diagram for exanple, are inputted to the tine-frequency
transformng unit 801.. As the |ow frequency signal 208, either a | ow
frequency signal which is divided directly froman input signal or a -low
frequency decoded signal which is decoded after encoded once by the | ower
frequency band encoding unit not: ,25 illustrated . in the diagram can be
used. The tinme-frequency transformng unit 801 transfornms the inputted

hi gh flrien8eneyich grarrespoh dang, tﬁ@%lfﬁ#ﬂﬁ%g?%ﬁé%@:‘hrﬁpgzd té)nﬁp@féral

coeffigi egts to. oat put such_signals as ncy coetfficients 811 and
| ow f rEGIHALYY dHdOing; uRik %@3 lt@sﬂiédgev@umllalmlw opetweekndte tloansf or ns

dopt s de ey sl 2T AR RGN feHE Y Biandl 04 asmalps T °°

adopt ed as requency tran

- transftér ﬂd1wher fs@nuemvdmmaemt@dirﬁg RirlY i3S tbeéﬁcb% the mgfhe -27 11
Juéy ng \@,{kﬁ; d i.n t AAC i s enpl oyed. The band dividing unit
v des %ﬁﬁﬁqfﬁguﬁﬂg}/r Wb1to; 8 éﬁﬁ's!itS!Di J'-Wfﬂl(ﬂenat‘r enm:beTby

coeffsucd'ntsi illeti ;nﬂﬁ S 0 or uenc
"signal_. ‘5 K rtlﬁ{gpT I nt cr)@:(‘gh rt?uwa}the fe Oﬁﬁé d?‘@g% Qf Q?"de&hteg as KI gh
frequEitap ﬁ'(goaﬁNgC@\S%Bcﬁaﬁd mg)toh&erfnattterﬁhe &hitd eenbedmdintisded hi gh
frequgpc o] ey ed to the n0| caracterlstlcs
Judg ﬁ§ ;‘aﬁﬁ%sghf rhiveritidnk! FoRPebebl ar.iniarhgable (Famnsand ane

swi t ctmgia ud@éng Noh it ahat RAFS € encodi n(
J]\ég u%)}l?: ng di Ud dg % t he angplél Vi dfﬁ%%??cgaggpal EPFB Hasg%t "and o
t'her e Z‘ d@i’b Pomglyd §soRi Uere dineguiesrcyptoarstompifigr a
-certaigf f ge C and here. ,Encodin gh
frequen(l:&))g:dc}lef fhl g?ggtgl\?gﬁﬁgeﬂga%:ﬁ 'B€ ﬁ%gpaﬂ'éﬁgﬁflgﬁtfst p,ggglng S

bel ovitBHs cB08ad -@r queskictionf oeraanchchu@b]la‘tmguqnm e®pgadi g shAteyb- band.
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Ine MDA Wik 3§ gl W la By B0e s Bt Hgbarhasgney s ol s
char drardi gicedinglamBit 80V Ueafdda DecdfRSRighL: frequency band

- 15 encoding unit 808 as units'to encode the high frequency signal 209.
In Fig.8, the high frequency signal 209 and the low frequency

srgnal 208, which are generated as a result of the division of the

' mput sugnal into the higher frequency band and the lower frequency
. band performed in advance by the band dividing unit 201 not
20 illustrated in the diagram, for example, are inputted to the

' tlime~frequency traqsf'orm.ing unit 801. As the low frequency signal

: 208, either a low frequency signal which is divided directly from an

- input sngna! or a low frequency decoded signal which is decoded
- after encoded once by the lower frequency band encoding unit fiot
25 | illustrated in the diagram can be used. The time-frequency:
-'transforming unit 801 transforms the inputtéd high frequency signal
209 and low frequency signal 208 into spectral coefficients to output

. such s:gnals as high frequency coefﬁc:ents 811 and low frequency

N coefficients 812 respectively. Any one of known transforms such as
30 - Fourier transform, cosine transform, and filter bank may be adopted |
o as a time-frequency transform used in the time- frequency
“transforming unit 801, but an’ example is provided here for the case
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j udgi ng noi se characteristics here is that, if the high fregug208 20
coefficients 813 to be encoded is a signal having noise characteristics,
since it can be assunmed in advance that simlarity "between such high
frequency coefficients 813 and the | ow frequency coefficients 812 is |ow
and therefore that the prediction error is big, the subsequent processing.
related to prediction error calculation 25 -can be omtted. Val ues of NDCT
coefficients indicating that a signal has noise characteristics show an

al mostwWhgireoMi QT suseduni thne AACpiat eaiplo X@uar ef ore, wheg cgec\lf\jqn? - a
in a certain ban ile. many

| it : f.f t | ud
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‘ 006 b ded high f
codt rPAEaRYY G UandE, (fhe raltpted ity ag E'@qﬁﬁr@yﬁa@e%ﬂcﬁo. se
char astudr-ibstn dés ) Ud@rengafnet) 8Ghd eméugtac?ﬁj_td]g,%é% 'ﬁbﬁt rﬂ.g Wziyof
an xarrp ,

coeffi ts i frequency encodi ng su
j udge® ﬁﬁiflcée%&g%%]@f%%'ftph'&ﬁeﬂoli%éh@hapm srhattacd:erlsncmgud@ngl but | on

* ha harte SO e AR SR PGk Bl e e e
t hr esHBIlEI 806 s NaDt's&:&hatt[mr@cmtsmtgefmhaeahwtﬁlgbwfr@@ueﬁfcyl\@n% ding.
RE' 156 PRRe. AidsE B RherBand ?mﬁ%@iﬂuﬁ-a;ﬁéz@aﬁém“é%%m“‘éi aod the -
11 et tha G Tagyio 1 gk 1 THTHE {8 stna P8, 0
sub. deffFainshigh feaauescy e&jasiggeaub-bhadhbiere.chBnaotiéngstarcshgudgi ng  n
“ ot sevh PHERUERCY CoBMIERICERR B imilelf B dustTafenting thaency |
coef fhelicamtdesaedbied tpeooessﬁr% fOr eeteh cmgwl ?Pegaehw eﬁ@&dm& the
51\3" t%ﬁj_eé eraq ning unit 805 e noi se characteristics
The noise characterlstxcs judging untt 803 makes a judgment
‘on noise characteristics of the high frequency coefficients 813 to
. output a noise characteristics judgment value 814. The reason of
. judging noise characteristics here is that, if the high frequency:
20 coefficients 813 to be encoded is a signal. having noise
. characteristics, since it can be assumed in advance that similarity
- ~ between such hlgh frequency coefficients 813 and the low frequency
. coefficients 812 is low and therefore that the prediction error is big,
the subsequent- processing related. to prediction error-ealculatlon
- 25 '_»can be omitted. -Values of MDCT coefficients indicating that a signal
- -has noise characteristics show an almost uniform distribution
_pattern. Therefore, when checking.a plurality .of MDCT coefficients
included in a certain band, while many values are centered close to
a certain va-lue (e.g. the mean value) if a signal is a (stationary)
.80 . noise, there are relatively many values c-ent.:ered even -in parts
. greatly distant from the mean value if a signal does not hfave noise
characteristics. In order to judge noise characteristics of the
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judgnment value 814 is expressed as "0" for exanple, when tfieulyizghs 20
frequency coefficients 813 have noise characteristics, and as "1". for
exanpl e, when the high frequency coefficients 813 do not have noise
characteristics. Note that other values can be used as the noise
characteristics judgnent value 814. \Wen notified through .the noise
characteristics judgnent value 814 that the high 25 .:frequency
coefficients 813 are a signal of non-noise characteristics as ,a result of

t he | ublgmdniiviedal bidhe ' Fudgi upj 1 =70 redi.ction, error
cal cul gting :Jni_t _Qoﬁl%lgl gﬁ%aﬁggtgngbg\?gﬁ%{"é% ?%eBt qg\{eg'it@ﬁlﬁﬁ e'"}'-f(g'? SO as
to ju Heharisticy afee dse; itbetngisef chquantgristiusf fudgien sritBed t he
| ow fr fi.elents.812.. The redigction_error can be cal cul ated by
foll O\é\qrng tﬁééscn‘gﬁkoaﬂﬁs@%éﬁb@t'qm ?%&Eﬁ#ﬁtc%ﬁg@aﬁﬁﬁt in gachkiigh the
r edi drequmegrayoen ingasubbieagdl ¢ W U r i.0Q; .replacfn
g(r) with the LomFiﬁgggll July ZbogPQ%requeﬁé§bgg%f |§ﬁ§§f§g $Y§ j? mﬁthg
th8 hign"Phafolse whasactestisiiassift e diseribadton widthi ighl #ngequdney @ncodi ng
sub-b , rTiRadv - of fficients included.in the
hi gh _rea’fi‘%_??meen‘l“é '?ﬁahgﬁ%%gﬁafﬁ %gggﬁe"ﬂlﬁ“?,'s%ﬁ@@%?ﬁﬁi!% shift =
- nunbedf the distribution widtleismsmaldrvianes gredeterhiinadntipésRoldM N and
t he myyd - | pw f.r ency coefficients x(k,j), the shift
'nurrbg?é'l W g‘a’é@%ﬁ? nlévk%‘v'% Eﬁerﬁjﬁefﬂi Lipre ofy MPET; speftictents(rnycan be
det er stadtiasnl siavd e i gat, 815, SW d y oi.ng.unit 805
det erm es‘a hi gher ﬁtgﬁ?rggﬂgg?;hgghdsgnc%ggﬁgwﬁhﬁ$htghggﬂﬁgéqu%% =
oFE oafitiereaceiniwaen e minignin valiee and ¢het imxintand valaes théi ng to

the - ngj r r 1G& | nt val ue 814 dthe simlarity :
i nforgrgfiég%ﬁeglgﬁ@\%ééut%gé S q'cﬁ?ﬁbei WW%?O'W@WSWQI&?!bet ween

e et g o DT ORI 0 1
hi gh%ﬁ@%ﬁ‘ﬁ@ﬁﬁ%&@%m t 807 is an encoding .unit ‘configured to

S iy st e UMY AR eI el A a0 G8e
15 unit 803 outputs the noise characteristics judgment value 814
. Indicating noise characteristics/non-noise characteristics of the high
frequency coefficients 813 to the prediction error calculating unit

804 and the switch determining unit 805. The noise characteristics

~ judgment value '8.14 is expressed as “0”, for example, when the high

20 frequency coefficients 813 have noise characteristics, and as “1“, for
example, when the high frequency coefficients 813 do not have
noise cha-racteristics_.- Note that other values can be used as the’
noise Charagte_‘ri_stics judgment value 814. When notified through'

~ -the noise characteristics judgment value 814 that - the high
25 : frequency coefficients 813 are a signal of non-noise characteristics
.- as.a result of the judgment made by the noise judging unit. 703, the
prediction error calculating unit 804 cal-culétes and evaluates the

- prediction error so as to judge similarity between the high frequency

| coefficients 813 and the Tow frequency co'efficient-s 812. The
30 pr_ediction_erro'r can be calculated by following the method disclosed
| in the first embodiment. -Therefore, the prediction error E(k) can

- be calculated by using Expression 1 by replacing x(i) with the low
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.unit 808 to best encode~ high frequency coefficients 813 MiJuly.2086 hi gh 20
degree of simlarity. The switching unit 806 selects the first higher
frequency band encoding unit 807 when (1) the noise characteristics
Judgnent value 814 indicates that a signal has noise characteristics and
(2)the noise characteristics judgnment val ue 814 indicates that a signal
does not have noise characteristics -and simlarity is |ow, and 25 selects
t he second hi gher frequency band encoding unit 8.08 when the noise

Char acy cAURNE7 dOIITEN YT, PR RN R BeR A EeRIROE, oV dea

fo; t h&lapkrcdunm:; oh & hig@héreqdemqwmougw ﬂrlmrﬁhm, amict ‘r‘]ﬁi@mtgh

refer L guyr. 36 Fiq.9A is | agram showi_ng the encodi ng
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and a W gWithipdhe predefesmigeshivalaes of vitve dnininaunenaddienl_eIMdar y

ot e mad e Vel KRG 8l el hove Cont el Rkl '

(spectthel shiffpeiimbeant'k), ¥Nd iguinudad whicheniimanzel th8ephadittiggauency
h frequency encodi ng band 903 is further

encodi ng b 903. such high fre 2y encodi | ] ‘
di vi d&!“q Pﬁta'%a%f:éft Sh‘qgﬁ%'g‘ﬁ'@ﬁdf?écﬁjgﬂié§r'éﬁc pRgatiop-84hd 904. Since the

Bana encodi g une T ge0 st AP MARE g Materhlingh JACol 88T

. band encoding unit 807 are coe

ents,
sifi | freqyeptywnhbaindy encediiigcashiti ctentbe i usedhefgrangacodinge tHeow

. encodi ng- d 9021s low the first higher -f cy band
G CeBRENIETARY B RRGL ERE e N A 5 g e dlien b RSO DS, o,
- fr equehaYaet@ﬂ@t!@"'guﬂﬂﬁéﬁtg@éiuéi%ftllré‘ﬁﬁori‘?ag%ﬁiclﬁwc%m‘l}ocﬁﬁ~Srli Eet e

simlarity information 815. In 15 -other wo
hi gh BleguaReyoutpsdsrewvitaiingainforosation 846 ¢esswitch bataweem Heguence

R A S < GRS RN R e e G

15 . frequency band encoding unit 808 at the switching unit 806. The
first higher frequency band encoding unit 807 is an encoding unit
-‘configured to best enéodé-high frequency coefficients 813 with a low
degree of similarity and the second higher frequency band encoding
unit 808 to best encod"e'high.fret]uency coefficients 813 with a high

20 degree of similarity. Thé switching unit 806 selects the first higher
frequency band encoding unit 807 when Mthe noise characteristics

-judgment value 814 indicate_s that a signal has noise characteristics
and Qthe noise cha-racteristi.cs judgment value 814 indicates 't_hat a
- signal does-not have noise characteristics.and similarity is low, and

: 25 -'selects the second higher frequency band encbding unit 808 when

the noise characteristics ju.dgment value 814 indicates that a signal
 has noise characteristics and similarity is high..

Next, an explanati'on-is provided for the operation‘of a higher

frequency band encoding unit 819 with reference to the figures.

.80 Fig.9A is a diagram showing the encoding method of the first higher

- frequency band encoding unit- 807 and Fig.9B illustrates the
- encoding method of the second higher frequency band encoding unit
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t he average power and other may be used. other than the avidreag&o®0
anplitude as a representative value of such random sequence. Simlarly, of
a | ow frequency encodi ng band 908 and a high frequency encodi ng band 909
di vided at an encodi ng boundary frequency 911, the high frequency
coefficients 813 to be inputted to the second higher. frequency band
encodi ng unit 808 are MDCT 25 -coefficients.' (spectral coefficients) 907
included in the. range of the high frequency encodi ng band 909. Such- high

frequed@$. erebai low fraau 9y ifﬁ?é@ﬂiﬂlﬁ’bﬁid’iﬂ?ﬁgﬁg% g?gﬁ ﬁjéw hi gh

frequ di ng ~sup-ban 10. The spectral 6 nts be
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coef f ithieehtgh feedlLbad W ' speciral,..caefficients jn the range
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use o Latdard I r gati on 5. Assum ng that one of the I g

f rgqufgr?t(é}ﬁcgc?l%@tdgl)ﬁgégﬁb-'ﬁgﬁ%@ggléni 3 £ kﬁ@ﬂ@r@guﬂh@y hight ifsaquarays, the
aboveesmwqddinge b gD OB onS@EROhi SR/ j ugi | ect ] ow
frequgnc sectjiaon B 914 whi cEhhgs@tﬁhg*és@ﬁngﬁggn‘ggtrmg%gsggﬁcfgogo'éffici'ents
as th uﬁ%ﬁ[ fﬁjﬂﬂa@ﬁ’cy"ﬁ&tm\"% thanaranehihigh tfreqeferiey handotingi ghest

degr eeud-bsind I tye; I.Gients. i.n .t w frequency encodin
band 308, b 9te hwe'ny?'h'g&sitﬁnkl %’fryugwaqi%?fiﬁ?ﬂ&ﬁ%@gpsb%&gﬁuﬂ%@.toor the

si m'| #etfyrstohighet ifoaqaehcys baidd evtalindl anik' 807 dre tBeffitidfte from the
elrbcodha.gsé)ggg‘?gr Kef.rs%:uenc%\;\ﬁ%l# to the [ower limt requency o _t'he | ow
frequency s SheEstiesar sgnitarity of whidiwighoMD@hropeffizieats yn9. 11 set
as - titee raiRye RFHWI ] B2y, S-St he. | i e.ratio -between
spect al ccl)?ficietgll?sm%vo;r?%ﬁgyaﬁpgdwéqﬁgﬁgybggéﬁ iﬂWA e s spectral
- coef RGNS Sreguency andwensodinguemiy 860t ipaiTfér@ikd endod sggond
hi ghe n wiencodi ng unit 808, the. shift nunber 913 ~"k", the
ga?n%daé‘?‘ﬁraﬁd&‘e@@‘?‘%&%pﬁb%ﬁ? ah Frsaueanyrncoding miband 904 B
coef fas Renatred dret noise, witteo Ot WSThEIHESRNIRATY) AFdPnidtio B £ Ner) oW

_ ( t B - :

-%eq.%et?l%'r S-v%rc'i;so,n such coefficients in the high frequency encoding

sub-band 904 are expressed as a.random sequence represented by

an average amplitude 906, and only such average amplitude 906

- (amplitude i-nformation) is encoded. Note that iﬁhe average energy,

- the average power and other may be used other than the average
20 -amplitude as a representative value of such random sequence.

_ Similarly, of a low frequency encoding band 908 and a high

frequency encoding band 909 divided at -an encoding b-"oundary

| frequency 911, the high frequency coefficients 813 to be inputted to

O thel second higher . frequency band encoding unit 808 are MDCT

25 -coefficients (spectral coefficients) 907 included in the range of the

E hj.gh freque’n;y encoding band 909. .Such high frequency enceding

- “band 909 is further divided into more than one high frequency:

.:_encodin’g sub-band 910. The spectral coefficients 907 to be

o inputted to the'second higher frequency band encoding uhit 808 are

” 30 coefficients, similarity of which with spectral coefficients in the

) | range of the low frequency encoding band 908 is high, the second

- . higher f.reQU.ency band encoding unit 808 performs encoding by the
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914 are encoded as the acquired simlarity information 8151 JNg280620 t hat
encodi ng of differential signals between the high frequency section A 915
and the | ow frequency section B 914 nay be omtted, .in which case only
the. shift nunmber 913 "k" and the gain "a" are encoded. Alternatively i it
I s possible to use noi se conponents-to represent differential signals

bet ween the high frequency section A 25 915 and the | ow frequency section B
914, in mh%ch case gain information of noise conponents is encoded in
addi t i $RCt8F the shiilarity iimfosmativnaBd 5. heAgsitmire] .tHAt bneg@rehd 0 a

met hodp i in'@a'¢cto.b goded;. in_.addition to a method
with mﬂ%&?ﬁ%ﬁégﬁ’n‘ebgad?@b %e%@&%’ﬁ?%?ﬁ@.'s(ﬁ%ﬁg fradyenel sestian bet ween
spect rAl ,ced falboeat exPVdined t padiictive n ' d
spectr -coefficients 907 in the | ow frequency section , ,the gain
Aregboetii s po B ibrf-é‘:%% CHISFEIRE (nf B
T cdlt e & Wy FEpAUsaR-aestion/B P 14 avhigh hasl thedarae homteacsf ~hi gh
-38 1k Brab@oefrikl : i 0]o3 d. 910, o n ayer ener gy
in eacﬁhttli gh fred&eﬁ%ﬁ%@?ﬁggﬁgﬂﬁﬁaéﬁb'(’Aé‘aé‘i\g\?é?‘id&ﬁg%b\er in
eaclh_- # @ﬁef@é@t!i@ﬁ:yherhtm:-ﬁ@t fl!e@maﬂdf %Mi]{ﬁﬁtﬁeoh'ﬂﬁgﬁ cgéﬁﬁciéddt% itrge »
ampl I, e | 1N e I rs | er requency pan enpo_l ng o- uni
807. (%gges'b%%%agﬂgﬁ’ﬁeea@fjé?gn&’lazﬂcps?gﬁal anghddmen bive asipwilaritiygh
. frequénbyrraatioti 83 5 9-AapuQ by basis are nul tiplexed with such
. information as the shift nunber 'k" and the gain "a" to be outputted as
t he hi gh frQZJ@W:fl@ﬁb@rtgn.n.fomaetionaslBt, sisifel momivesidil 3 4@ 1seduce the
nigrbed; | ‘ i.gh fireaguenc ode 817 by conpressing codes by
the uS_Ieﬁ_%frmaé ﬁﬁ'ktetﬁ%t iei'%&i'g@nr'ﬁ°§fﬂi‘?%ytfﬁsqmm%|%Hnbﬁ £yd0WerThe
ot I oliimi§ frequedey @ferﬂﬁearwvﬁef%énéy”%@tﬁﬂoaﬁo%'rﬁlﬂncﬂﬂisﬂgth -
diffe ﬁg&hﬁg i nfor,mati on between codes a nethod for Te-éncoding §.
il 11 iRquidary freasenae 8dd sat asthemeferemaehpdinor . Gaphaci ng 15
codes*atl id thal bahbh g8t w%l! _ n £odes aver, in
det er,ni ni ng spect!r)althg%er ‘l:@i g%?s s@%c‘fﬁ%{ ﬁeﬁﬁﬁﬂgﬁ%z\'@ohﬂﬁg
Su?_ thigh enuencysegtioar o 5 asidospeetratardeffimants 307 iVRRE fag' i cients
| t i . o
% ﬁfl‘éailetl{&pgeocrt%ﬂ% t':-')elc{] gr}n the second higher frequency band
- encoding unit 808, the shift number 913 *k", the gain “a”, and
- . per-sample differential signals of the spectral coefficients between
the high frequency section A.915 and the low frequency section B
.914 are encoded as the acquired similarity information 815. Note
- 20 that encoding of differential signals between the high frequency
N section A 915 and the low frequency section B 914 may be omitted,
- -in which case only the shift npumber 913 “k” and the gain “a_”--are'
..gngogied. Alternatively; it is possible to use noise components to
. represent differential signals between the high frequency section A
725 915 and the low - frequency section B 914, in- which case gain
-iqforma:tion of noise components is encoded in addition to the shift
-number “k” and the gain “a“. With regard to a method to represent
- the gain “a" to be encoded, in addition to a method with which the
- gain “a” is represented as. Mthe amplitude ratio between spectral
. 80 -coefficients 907 in the high frequency section A 915 and spectral
| -,-coe_fficients_SO? in the low frequency section B 914, -the Q.a.in “a”can
- be also represented as @an average amplitude 912 of each ‘high
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frequency signal -209 into MDCT coefficients, it is also pdssiyiBP@ to 20
divide the high frequency signal 209 into high frequency encodi ng

- sub-bands -810 through filter bank or the like and then determ nes NDCT
coefficients in a high frequency encodi ng sub-band 910, by perfornm ng MDCT
for a signal in each sub-band. Furthernore, since the shift nunmber 913 "'k"
to be encoded is 26 information used to identify the |ow frequency section
B 914, it does -not have to, be a value to indicate the nunber of sanples

thd=d b t th
in r qtmw@mmms@mﬂbtdlﬁi emneor BtV S teﬁﬂé/@g [@eg]aw an

one | uency section with t same freq uency

i requce)tﬁ EE%BHP%VSQBCBQHBQ sumzbandt R4 Q and @queawerageopinm.gaﬁm band
908, i V. b i.den i cation

i nf or rféé?ll;@nmlgﬁ]csif% |én'1(g§C 'ngi)qh ﬁ'é{/%ggc?f 5he; lé%esé “58 m anong

them mplm:cnmu;afaﬂﬁatumwrmome fipst mgﬂbrtﬂiéq’&@m: 'Bé—irs’d% &dingf02 1S
ft 7th§EtlnE f% qgency transfornlﬁg unit t he present
ent 'iﬁ §@ deswhighharedhe differant rﬁlglﬂéﬁ ﬁmm:ieﬂ @ri & per al so
H b th

P."féz' gt Sedquepeypancoting leal b 9%, tadls PR i fBlexd Wit ai ng
MDCT &84 uaf@m’l@tmmm thﬂ giteift fmemipecy KSanddi the gaphurat itoy pef hi gh
-f d h t t f NMDCT
coot | CHRE oot ne N S Sl DU B s el | e sini&arity betveen
IVDCT i 0 coeNioitei gitsitiip 4188 ﬁbﬂémleft'beﬁéf’(?unéé H%’W‘uﬁiﬁe%fgsgftbg ents in

. e ency band on per-high frequency. encoding nd basis;
a BFQ@ {Eﬁerfa-'%%ﬁdﬁh det Bl iy acomyiressingeqodesy byarthecnsadiofgauni t

ndi.c h bl e re a

i gh 23@?}?3‘6?2%?%0 GHE gk R Tl pdt i G50 cTb: BaloyiRas a1 e

nunbeindu des: exemptaryameupd:dsata ﬁrﬂetﬁo@rﬂb\ﬂﬂ?—féﬁéﬁdﬁr@d‘iﬁé@éﬁwﬁt ion of a
e present

oventTIriEtiAR, Beisrd sadesg aomatash Tos- te terncadingge muitipiéng
" number of codes as vector information; a method for replacing
15 codes with variable length codes such as Huffman codes. |
' Moreover, in determining spectral coefficients 907 of a high
frequency encoding 'sub-band 910, although band division is
performed on the MDCT coefficients 811 éfter transforming the high
| frequency signal -209 into MDCT coefficients, it is also possible to
20 . divide the high frequengy signal 209 into high frequency encoding
sub-bands 810 through filter bank or the like and then determines
MDCT coefﬁcnents in a high frequency encoding sub-band 910 by
performing MDCT for a signal in each sub-band.
| Furthermo,re, since the shift number 913 “k” to be encoded is
"_25 “information used to identify the low frequency. section B 914, it does
-not have to be a value to indicate the number of samples i.n thé
_frequenc;y domain and therefore, by setting in advance more than
one low frequency section with the same frequency width as a high
o frequency encoding sub-bands 912 in the low frequency encoding
ASO ‘band 908, it is possible to express the shift number “k”. by
: |dent|ﬂcatton mformatlon indicating which low frequeiicy section is
selected from among them.
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the configuration of the part (a higher frequency band decdduly@o®) - device
1000) which decodes the high frequency code 817 in a decoding device used
in a pair with the encoding, device 800 illustrated in Fig.8. Such higher
frequency band decodi ng part (the higher frequency band decodi ng device
1000). illustrated in Fig-10 ;represents a nore preferable formas the
part to decode a high 25 -frequency codein the decodi ng device 400 and the
decodi ng device 700 according to the first to the third enbodi nents of the

present i nv'&@tre@NerTahtnn@ierttﬁe mﬁmwmﬁn@ Pﬁgpwgmlg?{hgtedrllgﬁ{%rl s
co ri ansrt or uni a rs | er

f rg‘éueﬁﬁ‘? tﬁﬁ“% h%@ﬁsﬁﬁgq*‘r% ofgyag é‘fyéég%, ﬁh@héfe$$@€]u&N@ﬂtb®rrhdS30
decodi mgt uestrld:ﬁ@dto%tﬁﬂﬁ?léé@hﬁ%‘@bﬁ'd”ﬂ]é%@ré%?s Eﬁgg a:{lbi%‘f:ﬁ%&y time

~transformpn i £ 1006 he follow ng provides an explan t he
case vﬁb‘? gﬂ%cﬁ' i ¢indkit 802 dsembaogdd bafore 3thd ltilnkyfifibenepect r al

cogffltq-ag@hgnlm\,}ghﬁgm gpgr frequency band decoding device 1000 as in the

case of the abo ronéd encodi ng device 800. In Fig.10, information to
be inputtedA® emlmngldelab‘dmw ydbaAdng dW@T”Q:(f@fﬁG%PJCQO?n gnad high
frequ and a | ow Trequency

ﬂ(]&? ﬂee 1007(’: W t 5 |nformat|on 1008

| deggdguh ;g‘md qé"b%@ : r&% Ar ety &fdblgbmewe“ﬂ?%?gm%;ﬁgcy
g(r)lcodhég uni ts 807 orrﬁ'{ Rglﬂégclg)ﬁnﬁ %?@ﬁ?géicfu@???&g’ﬁf%%g? t 808 of

the efitTihy emiasa00benan “"fe?éﬁfgaslhg"’ﬁ%‘éﬁs” 3??5?%**?&33 owi toh

B & EBHERIEO i T FRILEP 228U dituBied wivd MO (enetfoientsne | on

- fregutivey ldeeadefregjugnady - .bAGRY oIS éhgjé.q\ﬂ g&aﬁggggc 'H:‘ﬁg %d'ﬁ' 410, for

exanple ﬁut%tcjtbed fromthe | ower  fredquency & of the
decod$'ﬁ8 ap A565: 18nM| | perfexmdngn Engadm'g'hethndmghrea]udm@her

ooty Weind ALoRNbAR Mitarb St hbsiBtbor Suehiidpient”
repredets GOSEbNDID acqbideizeHigh-Hatlity reproduction signal from a
. 15 code represented by a smaller number of bits. : “
Next, an explanation is provided for the configuration of a
decoding device according to the fourth embodiment of the present
invention with reference to Fig.10, which is a block diagram showing
5 the configuration of the part (a higher frequency band decoding
20 .device -1000) which decodes the high frequency code 817 in a
.decodmg device used in a pair with the encoding device 800
illustrated in Fig.8. Such higher frequency band decoding part (the .
- higher frequency band decoding dewce 1000). illustrated in Flg 10
| represents a 'more preferable form as the part to decode a high
- 25 frequency code in the decoding device 400 and the d'e'co'ding device
700 according to the first to the third embodiments of the present
~ invention. The higher frequency band decoding device 1000 is
compnsed of a time-frequency transforming unit 1001, a first higher
o frequency band decoding unit 1003, a second higher frequency. band
80 decoding unit 1004, a spectrum combining unit 1005, and a
) frequencwtnme transforming-unit 1006. The following provades an -
explanation for the case where-MDCT coefficients are employed as
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first higher frequency band decoding unit 1003 is a decodiinguingeds to 20
decode high frequency code 1007 encoded by the use of noise, while the
second hi gher frequency band decoding unit 1004 is a decoding wunit to
decode hi gh frequency code 1007 encoded by the use of simlarity between
the low frequency coefficients 812 and the high frequency coefficients

- 813. Since the high frequency coefficients 25 813 are encoded. havi ng been
di vided into predeterm ned: high frequency . encodi ng sub-bands in advance

In thes;aecomlngod&mieﬁtsaﬂot‘héeﬁ%@ia fP{:&ﬁ%@%g”BaW Ei'écso %%Eﬁefggch hi gh

encodlﬂg CE performed on the basis - o COrrespo
f r equehPPEASH! r‘igesﬁﬂﬁ%éﬁdthEnabowa*nmmdenelbmﬁndmgm@/lt@ 8oggt he high
frequency encodi ng

frequ 0 co f

sub- bon g 59 RTeAEioH thoBE, (PR ER M il ten Womsie oy dand i gh

f r equethegod H@@ddﬁ'gl@ti&ﬂ(ﬂdld)éal Rhigh ffreq®feddy Kdde 2@9@7 cedfitch

COEr eg Bg g h frequency encodi ng sub-band are conpré%sed by
g (p)'(fit hﬂ%i' n’ﬁ@ﬁ ala t%dﬁ%rﬁfﬁﬂﬁeﬂéb’tdﬁf:()dﬁd sigwatliiiQO8evitie 800,

dECOdll'ii rbyfrtg RISy [ o] s al so fo d. _When the

switchin : fgr mat i 0?0%08@?92??5 gget ﬁbn ﬁge‘h'ilﬁﬂcyf r"&j{fe ég‘} 05%" 1007 is

to be® nsd autpuitedi firom hihyh diirdtr bmleeﬁfrebaeﬁc?eﬁ%wganﬁbduﬂé)% hi gh

2282”?‘5‘@ ﬁ?ﬁ%‘?ééﬁgﬁﬁﬁi&%}@aﬁ%& ey diardancading it 698k o1 SEZF“'
b g it oty B SATRR ALY
'S (g i & | h@ﬂdﬂ&@fﬂmlbahﬂéﬁl,\fpdea;(am?e r@mtmmti%ed:ﬁﬁﬁml ci ent Sh
1011 t t
such E%ﬁe?ﬂﬁéﬁﬁn’éﬁﬁgfﬂﬁsw U] 0585 oL Hitivding s It"(rilﬁé);\%dn?grrrmlon

11008 Fudtharmore; hthe tioev Hirgly derayedeyodede: Slgggl ,%0 _ % Fﬁgghéﬁgyto t he

Soor e MIERE) el EY 0 0 or ceSamale asoutpetiabc bmy e lower
- frequency band decoding unit 402 of the decoding device 400
15 - illustrated in Fig.4. '

The time-frequency transforming unit 1001 performs MDCT

for the inputted low fr‘equency decoded signal 1009 and outputs low

- frequency coefficients 1010 represented as MDCT coefficients. The

first higher frequency band decoding unit 1003 is a decoding unlt to

20 . ‘decode high frequency code 1007 encoded by the use of nouse whlle
the second higher frequency band decoding unit 1004 is a decoding |

- unit to decode high frequency code 1007 encoded by thek use of

. similarity between the low frequency coefficients 812 and the high

frequency coefﬁaents 813. Since the high frequency coefficients

.25 813 are encoded having been divided into predetermined: high
frequency encodmg sub bands in advance in the encoding device

- 800, decodmg Pprocessing which supports such encoding s

| performed on: the basis- of codes corresponding to. each high

- '_frequency encodmg sub-band. In other words, codes included in

:80 the high frequency code 1007 are divided into codes. of each hlgh

frequency encoding sub- band S0 as to perform decodmg for such

divided codes on a per-high frequency encoding sub- band basis. If




expressed as the sum of-1ow frequency coefficients wthin1aJspéedefied .20
| ow frequency section extracted fromthe | ow frequency coefficients 1010
according to a shift nunber and a differential extracted - from the high
frequency code 1007. Therefore, the high frequency code 1007 includes
shift nunber 'k" to indicate the position fromwhich the |ow frequency
coefficients are extracted, gain "a.' which P5 indicates, for exanple, an

aver age litude of the high frequency -coefficients, and information
i ndj ca%qcfé’sp O raspradéngi k0 epsitwhéght frequdnagh erraeqliencyubobhiidchest s.

Soef {15 ERTESEed B IR E47°F /B bRgabZe] BRtapdronrthampicar taer e of
Sl | o onheavigh 0D, Uecdingiopasd useent s sansdedl el |,
the 14 i??@qBQE@VTnﬁgcoded si gnal 1009 inputted in order to decode the high
LB LY, R RSy epthl b o B b e IRe T A
provi fegauensy code $087ais totbe Srputtetiotortie firot HIGReGORkGudmey s by the
£ bR DTN TR, Bl T8kun b Rt s f04 Knsaght S hodhe
SUch Loy 11 eduancy oaed s codfiesstubls s raRtel 118" RrpeeRl. o o
f requ@ﬂr;{/g@d f'f‘ifermtéo_mﬂm@iéating-‘hhe@’lgna!?slheemghl&'-i‘sriaqhmlled ihrtdrsf or mi ng
g BB meQuRhoy Cot® LORY. AP RRGL. bR Wisst BEIRET dFeqtienciom  he-
gﬁzgtéband_téeghdﬁ’?g mxﬁhi-]fﬂOi_ig;@i_ﬁéﬁaﬁé’&? r@{}ddﬂ‘i‘n B0 sighBfinsite 55‘3‘”‘18'16
Then 4508LaEGH e LRandr Ryiar higidleaseney onbfficuoats gkbEiabys NDCT
The oxiHERITIGraaRt didiBabed by WA Sl iReAAeR fith "l g
" to i Sughaengratest niadsersignal. .
15 In contrast, when the switching information 1008 indicates
that the high frequency code 1007 is to be inputted to the second
_ _‘higher frequency band -decoding unit 1004, the high frequency
coefficients 1011 to be acquired as a result of decoding. are .
- _;expressed as the sum of low frequency coefficients within a s.pecifi-ed '
.26 low frequency section extracted from the low frequency coefficients
1010 according to a shift number and a differential extracted from
the high frequency code 1007. Therefore, the high frequency code
1007 includes shift number “k” to indicate the position from which
| - the low _frequency coefficients are extracted, gain “a“ which - -
- 25 - indicates, for example, an average amplitude of the high frequency
coefficients, and information indicating the differential between the
- -high frequency ‘coef‘ficien’ts’. within a high frequency encoding
sub-band and the fow frequency coefficients within the low
. frequency section with the highest degree of similarity. The high
"‘30 frequency (_:oefficients are encoded as MDCT.coefficients, which are
| a kind of spectral coefficients, and therefore the low -freq_-uénty‘
decoded signal 1009 inputted in order to decode the high frequency =
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indicating the differential. Note that if spectral coeffi ciignly200®
indicating the differential are omtted, the result of multiplying the
extracted MDCT coefficients with the gai-n 'a" serves as MDCT coefficients
representing the high frequency coefficients 1011. The high frequency
coefficients 1011 Wiich are decode by the first higher frequency band
decoding unit 1003 or. the second higher frequency band decoding unit 1004
and which are band-divided -into the frequency bandw dth of high frequency

encodiqaefitiemedd soaed h& kg RBdE onpi:ni.ng unit
1005 t?‘ b? oyt put tsgd ag ﬁ?gﬁb?% uency c%eswg%r?t%%?ﬁﬂ%s;npngéﬁcﬁhi ch are
pl acedN& P%#&%@Pﬁgcm dgeenled sidoal i00Beihigem drathuproyidadodisng 30
band. , r egueLi ' ransf qrm it 1006 transfornms vy the

hi gh ft?@ﬁeﬁic@%@geiﬁ?i 15, Hah el Jndo’; DG eaeflicientendiar Baea hi gh
{1 equéime-SreauienylansToriinkuin €480 1 Mo Belifpluttéd tieeRdiddcdigber "k
S ngz,..hﬂ‘ qQr rgrat | onni ndicating the nunber of sanples In the frequency domain
bub i HANSS LequRnay, t4@FP diNg uRithd Q0Hr agethe ovedfregpoency | ow
frequen@ffics€hts WoCT ff gl i h,predet.erm ne ific low5
frequency,lsect i o(r)iﬁ?r% belﬁﬁrefaé?gﬁr%%%&df% q%c?ﬂgdi 3&91‘??&12@6%0&5

i nf or REPVéhedras MPIGT reartfbdeats psiualf low ifr@gleficyndbcoliiesh signancoded
' ' | ow frequency

havi.. | i high :fr I d

s?éiQifﬁ’;Tba?iieﬁ%%i%gaiilﬁ‘éecﬂiags'n9$¢eﬁai§ﬂ€r%?:cti¢éia%|“€wari¢i@%ige1eaosiama atity 10
bet sefdrehi f rigaiEesF g ) icpal : f

S hfog\i,ivef regtiégcyl g(hﬁer encodggqﬁﬁa%r%%qﬁgfﬁﬁ?&ﬁgﬁﬁgr %,:Cgf'f‘r ecazfing ; Sﬁaiczi ng

i

pog‘gil to acquire a high-quality reproduction signal froma code
Fifth Enbodi_rrentb . 15 The

R ey o o B BNERS B, 4Tl Dehbingy v b o
“the- pRxbr@atsi averedetermie ainerber of MabRTENEeFetiiichits- flomMiteh s a
Bl ok SLAM AP RNERS LRGeS S é%tniignb-;()fth?enshift number “k” from a .
~ predetermined reference point in the low frequency coefficients
15 1910. Then the second higher frequency band decoding unit 1004
rgenerates MDCT coefficients representing high frequency
coefficients 1011 by multip!ying the extracted low frequency MDCT
coefficients with the gain “a” and adding to it spectral coefficients
| indicating the differential-. Note that if spectral coefficients
- 20 ' indicating the differential are omitted, the result of multiplying the
e extracted MDCT coefficients with the gain “a” serves as MDCT
-. coefficients representing the high frequency coefficients 1011. The
_-high frequency coefficients 1011 which are decode by the first
| higher frequency band decoding unit 1003 or the second higher
25 fiequency band decoding unit 1004 and which are band-divided into
the frequency bandwidth of high frequency encoding sub-ban_ds, are
C combined together by the spectrum combining unit 1005 to be
. outputted as high frequency coefficients 1012 samples which are
o A‘p':laced in increasing frequency order in the high frequency Iencod'i-ng
,-30’_ -~l‘J‘an<_i. Then, the frequency-time transforming unit 1006 transforms
| the high frequency coefficients 1012 in;to a time signal and
generates a high frequency signal 1013.
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encodi ng device 1100 according to the. fifth enbodi nent. TAguyeogsodi ng

devi ce 1100 shown in Fig.11l, which includes the simlarity 20 judging unit
818 and the higher frequency band. encoding unit 819 of the encoding
device 800 illustrated in Fig.8, perforns encoding for the |ower frequency
band by the use of |ow frequency spectral coefficients for which
time-frequency transformis perfornmed in advance. Wile any one of known
spectral coefficients may be used 25 including Fourier transform

coef fi ci ent §ctedtisasinehs st beqetft fd ﬁ{{:ﬁﬁ ' ifients
encodgﬁ b}g t he | ower. frequqncwupgand e%cgédﬁ%g%ﬁlétr, eréﬁ']t(ﬂggﬁgivir
f r equEREyNHERBEERbFRRRPIRS tin Ebem’lamlmmodim@adur busnidertifithéiodAC system
and Myfo h Cl s spectral. coefficients.. In Fig. 11,
the anorBRHIOA LAHITRS, AT RRKAMERIREY (SheciiolRfcyTeRMR m ng
uni t sectiory, MRNCTI codiffigients #108uchhererididmnined] L@eiditicunbly 818
,3{he noi se charact.eri stics éudging unit 803, the prediction error -38 1 |
Iy FRATERLY SEGHPRAyMAY he X iREtedeacoprdinaidocthe ideptifications) , t he
hi ghernfigreqdeiegy, band encoding unit 819 (the first higher frequency band
encodi ng unit 807 and the second hi gher frequency -band encoding unit
808), a | ovAF explpised, abave couddoharuimput 3§nainghich dscedeotleld i pl exi ng

uni t - e TR y, trransformng .unit 1101 col |l ectively perforns
vocr avhe Been deddEES Enlgh e dudpiil mgnalandn iovsiaugnsighal and
the isigmalf byqdecodingat high PUhREn MGG AAGY thiedbe dridifnuahitge the
|.ower, fre uencn 8a8d gencodigﬁ)g unsP%ﬁH 9, gﬁﬂﬁ? Fgfﬁﬁ%éher'f?gétg cy band
| éHcod?ﬁ‘-.@f.’ §R PUEH Bighftequencesigaali amdrlow dfqequendasigaatptheg uni t
. 808 | o Oei NG, UL, S~ k. - de MDCT coefficients; with . the.
e dre Afia MR QAL o ddRncdRE TR Fantre SriciEl bianherise | nput
' si gndlealized nroakireg NDGTo ssiblléi 1) ertquitd 12, higdig USRS rotREdtioai ents can
be dﬁ#gbgﬁ d by aong transform ghis results in 15 the reduction in the
‘anou ﬁB%%Fﬂg%BﬁEE@ﬁﬁﬂﬁe By @ smaller rumipar of deitsi ci ent s as
conpar ed tQTmh§FQQﬁeEH@?6ahNQ§ﬁ)is performed in a | ower frequency band
~encoding unit and a. higher ' | ' '
15 . - The configuration of an encoding device according to the fifth
embodiment of the present invention is explained with reference to
'Fig.11, which is a block diagram showing the configufrétio;n' of an
encoding device 1100 according to the.fifth embodiment. The
o encoding device 1100 shown in Fig.11, which includes the similarity
20 judgi-ng unit 818 and the higher frequency band encoding unit 819 of-
the encoding device 800 illustrated in Fig.8, performs encoding for
the lower frequency band by the use of low frequency spectral
- coefficients for which time-frequency transform is performed in
~advance. While any one.of known spectral coefficients may be used
-25 "i.ncluding Fourier transform coefficients and cosine transform
coefficients as spectral coefficients encoded by the lower frequency
| band en-_codi-n_g unit, here, the lower frequency band encoeding unit
‘ ,Aperf_orms encoding pursuant.to the AAC. system and MDCT
| coefficients are employed as spectral-co.efﬁci.ents.. In Fig.11, the
- 30 encoding upit 1100 is comprised of a time-frequency transforming
| unit 1101, a band dividing unit 1102, the similarity judging unit 818
- (the noise characteristics judging unit 803, the prediction error |
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frequency band encoding unit separately. The band di vi di ng1uoiytodel02

di vides the MDCT coefficients 20 1112 into |low frequency coefficients 1114
and the high frequency coefficients 81.3. Regarding this, since such band
dividing processing is performed on MDCT coefficients, processing such as
band division filter in the band dividing unit 1102- can be omtted,
-allowing a reduced anount of processing to be perforned in the 25- band
dividing unit 1102. Meanwhile, it is possible for the high frequency

TR BN S S AR T FOER g

coef f higbetrSrads, besad eqdodtinghi 6t 81! t i larit

j udgi upi t 8?&.%”%}()- t he Wghermg(f)u?Fegaggﬁgﬁﬁggﬁggérnﬁssﬂﬁie{ﬁ%Q Y

il usE’%&‘go‘*ﬁ'ﬁO 19 sunif 8B witd ddve asecmrdswigbeirnfréquenoyt bamd16 and

t he hg f e ' r he .l ower tre nc and.

encodieglg& Ogri]?? q%?ggggggbggggwfgy?qﬁgﬁlcy} @égg e%‘S&ﬂf'?%d{wkéﬁgePﬁ‘ﬁi ents

1814 ancadeonaaiplexing wretARC16ystFive tionedfrditudihcpStradstyriipguency
1110 mul ti1 pl exes the sw tching

f:(r)nEJI grlr}réhg 8&%&9’%%5\1{%%8&%%%@%@5 tha tnpuhishgnahi20Beeridhhe hi gh
Ui B O e e AL, ) I oy ey Hdnalig
freth_é‘HHg’/ug [}ﬁmgn%gfm@.qﬁﬁst 11104 t Sigeretheelaweoufregquerndg Baad. As
 Cont 1neodRRe Fnie"y 10, EhEIPH, Plq 68N SR agiE R L ind Jne0d YRS ents and
el ¢ frapency el endditly (HitHOshY 8., o'
'-ac'c'o_ ¢ h\én_f" 'Sftﬁmoﬁ"ﬁ%@e. oMBRd presefficiantsent idbhwi gh.er. ef erence
secottns e BRI PR ERTAIGAEEAR, St
code INPUE Bkgnale 260t dutagthievMEXCT 1d@6ffitlartsr attad | pefigrdd  MBeTdecodi ng
devi ehettitPentd ' "5d e&efé‘rmined by one transform. This results in '
15 the reduction in the amount of processing concerning calculations of
MDCT coefficients as compared to the case where MDCT is
performed in a lower freduency band encoding unit and a higher
frequency band encoding unit separately.
The ‘ba'nd dividing unit 1102 divides the MDCT coefficients
20 1112 into low frequency coefficients 1.114 and t'hé'high frequency
coefficients 813.  Regarding this, since such band dividing
.processing is performed on MDCT coefficients, processing such as
'band division filter in the band dividing unit 1102 can be omitted,
. callowing a fed-uced amount of processing to be performed in the
25 “band dividing unit 1102. Meanwhile, it is possible for the high
- frequency coef.ficients 813 to be band-divided into high frequency
encoding sub-bands at this stage. As explained above, the
- band-divided high frequency coefficients 813, processing for which
‘is performed by the similarity judging unit 818 and-.the higher .
30 frequency band encoding unit 819 illustrated in Fig.8, are outputted
' as the switching information 816 and the high frequency code 817.
- Furthermore, the lower frequen_ncy band encoding unit 1109 encodes
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fig.12 has the higher frequency band decodi ng unit 1000 i l41usk2edecd in
Fig.10 and the | ower frequency band decodi ng unit decodes | ow 20 frequency
spectral coefficients acquired as MDCT coefficients. \Wile any one of
known spectral coefficients may be used including Fourier transform
coefficients and cosine transformcoefficients as .spectral coefficients
decoded by the | ower frequency band decodi ng- unit,. here, the |ower
frequency band decodlng wunit perforns 25 decoding in accordance with the

AAC SYEe e ey d_as .spectral fficients.
i s hecag heeRor oM £ LahP aChBL AU RL R BRERS RagNeiefhnd
decoditﬁgoamﬂugét 2600 {awefrefuency hiagghen f1equertsy dwdd metapiagingit 1003

and. t he; I f.requency hand decoding unit 1004), a code

Cdivi Q‘E‘quﬁlﬁﬂ? i gk e (A SRYohi g foy maaRe rBd6pRGDUKKad foam, 2

spect khen sedbbh ndegermining2Qmign f reQEU -t f LN it 1207.
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hin%hepu PHE : %\P%nﬁ’@&'@d}&fgfmlﬂeecydmanﬂl engoiddihed uinit 819, apdare the

SW t Cchy [ 002 LT i gher e nc and decoding unit 1003,

t he sggg%gwhlfgﬁé%%@%%/ %%?19 g&?BH&ﬁ%&tﬁP{xl@mﬁOW% fredeencyequency

barid Hapddengoding uatR 1 10® tepgeneratd 9t coile! 1350h and the.
requency ban

frequency-tj transfaornmng unit 1207, but the | ower

decodi ng urﬁ‘%'ﬁ?gdgbpg’reenmm e engedinggdenigett hO6fwith theunit 1001
i 'l usabeved donfigarabidm tiatic S I r. f ncy, band _.decodi ng uni t
1202 decgdes thegl'(')‘Wl frp'eqttgr{gy li%@d%big\i\govméﬁﬁgﬁg e @aegrq’W?F quency

.N@cr@ﬁfgﬁeﬂt%i and. love Erequency caosfficientsi t_hicBQgH sadishgiept from
{he ST UGy 1005 | [1ustrated T B 10T n tRat 1 conbi nes
S A Al LS e AL A et Bt o
mhentr présent
t ransﬁoéﬁtm Wiath r@?@@gh‘c‘e"f& f:?éeﬁ,' \thFE 'i%oa block diagram showing
15 .the configuration of a decoding device 1200 for decoding an input
code. 1208 which is the output code 1120 of the encoding device
- 1100 illustrated in Fig.11. The decoding device 1200 illustrated in
Fig.12 has the higher frequency band decod-ing'u.nit 10060 il!ustréted
o in Fig.10 and the lower frequency band decoding unit decbdes fow
20 frequency spectral coefficients acquired as MDCT coefficients.
; While any one of known spectral coefficients may be used including
- Fourier transform coefficients and cosine transform coefficients as
spectral coefficients decoded by the lower frequéncy band decoding:
unit, here, the lower frequency band decoding unit performs
| 'j_2"5 " decoding in accordance w_i_i:h the AAC system and-MDCT coefficients
- are employed as spectral coefficients. This.decoding device 126-0 is
: comprised of the higher frequency band decoding device 1000 (the
. first higher frequency band decoding unit 1003 and the second
_ _higher frequency. band decoding unit 1004), a code dividing unit
30 ‘.;_1201, a lower 'f_requency. band decoding unit 1202, a spectrum
combining unit 1206 and a frequency-time transforming unit 1207,
In the decoding device 1200, parts corresponding to .th'e".
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whi ch perforns MDCT for the | ow frequency decoded signal 1AQQ@y@oos the tine
domain in that the frequency-tine transformng unit 1207 .-perforns

i nverse MDCT for the MDCT coefficients 1214 which are 20 conbined with the
| ow frequency coefficients 1010 in addition to the high frequency .

coefficients 1012. In the decoding device 1200 illustrated in Fig.12, the
code dividing unit 1201 extracts the switching information 1008, the high
frequency code 1007, and a | ow frequency code 1210 fromthe input -25 code

1208. hegbeede . : g . ' it -1202 decod
the, exbracedoncy DRl d8Codifg iRt T0D0 AREATRRE R0 l0 2 syetem
to oultEGt SEChifg rgubAOy, cdet ffirstehigh ¢ iequddatyh bawid @lRidedingf or mati on

are i e 0003, Shel SN G firtiuonunbanet sacodras et 108,
| o aenty U G URE o PRI, 1000
fr quEﬂE}f’{ﬁ'E fs!*ﬂl%?@%z@mf/ thhedtequeodynbirae tratBiérsshgateit H20Tding to
out pop e Bowet, HeheAEy B GEERALngodet L30L bR re Frthuency
- coef fHignenfreqLoancy drandéooniidghanet 100 D4GlIuserafediifl FRY.LDYiNithatt he 5 | ow
the 1 S0g FREEECASHSnaY dBasdl e criing senl 1202 deradesotivediawt o | he
igﬁrﬂg@ﬁgtggﬁt %%gsohit gﬁ]'igpggigg:@sesgggf ff@?gw{éhﬁﬁﬁvﬁ%b&ﬁr equency
dBef 1GQ&fEItIeNEPe (ThasIReakrtimncom binivDCTinibef 206i RNUsfreyeAbarangodi ng
ce e SRt A ok PSS iRl Seid el ihshat ke oroch
st ek e N
L owehighedredG¥ncy coefficients 1011. Moreover, the frequency-time
15 _transforming unit 1207 of the decoding device 1200 is different from
the frequency-time transforming unit 1006 illustrated in Fi‘giio
. which performs MDCT for the low frequency decoded signal 10-69 on
- the time domain in that the f-réq-uency—time transforming unit 1207 |
~ -performs inverse MDCT for the MDCT coefficients 1214 which are
| 20 combined with the low frequency coefficients 1010 in addition to the
high frequency coefficients1012.
In the decoding device ‘1200 illustrated in Fig.12, the code
- dividing unit 1201 extracts the sWitching information 1008, the high
Lo frequen_cy code 1007, and a low freq'u-ency code 1210 from the input
-25 - code 1208. Subsequently, the lower frequency band decoding unit
--1202 decodes the extracted low frequency code 1210 in accordance
. -with the'AA'C system to output the low frequency coefficients 1010.
‘Both switching. information 1008 and the high frequency code 1007
-extracted fro:m the input code 1208 are inputted to the higher
30 frequen_cy band decodirig device 1000 illustrated in F:ig.lfo. In the
| higher frequency band .decoding device 1000, -the first higher
frequency band decoding unit 1003 or the second higher frequency
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band decoding unit 1202 with the high frequency coeffici em1gyuQdde
outputted fromthe higher frequency band decodi ng device 1000 in the
frequency domai n. The frequency-tine transformng unit 1207 20 collectively
transforns MDCT coefficients 1214 generated as a result of such conbining
processi ng perfornmed by the spectrumconbining unit 1206 into a tine
signal, which is then generated as an output signal 1215. As descri bed
above, with the encoding device that performs .25 encoding using the high
fr equei@§dc stgeadingnt snend10be | selectbdeqranminaeifd cigat %WY@E&Q\E@V e

Gev canSFaRet LPo0B et bR AR BT t900eney codactond forowtec
eauenes oo cpaaeney BoeRIElchiot ot cSHCE ML chign Selltigrs e ™ o"
coef f i%%ﬁﬁeﬂf%ﬁ&}dh agesdarpdedhsuet byfthe asessf simdraty Withagis re an
St e et 8L Tod el vt dbstanct
e A o ot e e e et 0 or T
S A AL, I 0Tt ELERE, Wl Fridheren
o e S et enes bt At 1
3007 HEICH, Befionth By LB Aehdve: 4ndp mccouing o' dhear! 1 n
o g M AT RAIE e R cipnES CIEAERCTC 1,
T npuC GG 8S DX repeif cientsqueiiighofthetiefiores kisymireammhed Lo hal f
“caut Teaegat ekl T T ol ToedEheit coooftlintenoB 100 Grel -
such resgtting in a reduced amount of processing. :
15 | The. spectrum combining- unit 1206 combines the fow
~ frequency coefficients 1010 outputted from the lower frequency
band decoding unit 1202 with the high frequency coefficients 1011
outputted from the higher frequency band d_ecoding- device 1000 in
o the frequency domain. The frequency-time transforming unit 1207
20 (’:ollectiveiy transforms MDCT coefficients 1214 generated és a result
' of such combining processing perfqrmed by the spectrum combining
- unit 1206 into a time signal, which is then generated as an output
signal 1215, .
o -As described above, -with the encoding device that p-erfo.rm's
.25 - encoding usg‘n'g ‘the high frequency coefficients an'd the low
--f_req.uency coefficients which  are collectively perf.orrhed
. time-frequency t:fan'sfo\rm.as well as the d’ecod ing device coilectively
- performing frequency-time transform for such resulting codes, ‘it is
- possible for the decddirng device to decode the high frequency
730’. spectral coefficients and the low frequency spectral coefficients
| through a smaller amount of processing so as to acquire an output
signal. o o
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coefficients 2048 sanples represent a signal at 0 - 24kHz.11\0bemr0061024
sanples on the | ower frequency side are extracted out of MDCT coefficients
248 sanples as | ow frequency coefficients, such | ow 20 frequency
coefficients represent a signal at 0 - 12kHz. if inverse- MDCT is
performed for such |ow frequency: coefficients 1024 sanples, a tine signal
havi ng 1024 sanples is acquired, as a result of which the nunber of
sanples of the time signal is reduced to half. This nmeans that such tine

signal is domotsamteg iso h L f:t S .in quency.
NEanwhﬁlEe, since | nver_s'e ?%[bpﬁkﬁgiﬁtﬁg&&_Cpnoﬁgnggg)_é‘s‘g%/i{)ﬁ ‘:t’ﬂ | ower
frequebly 88RAJHENE odewire h2@0uwdsh MIGE abeivid cioerfigurationd Theasshbl e to

si nmpl i : e | at ed processi.ng. Al so in the case of
up- san%ﬁfgg?ﬁgr%écgis% ﬁécﬁ'sdéir‘?aéf%@'ﬁf}”?gbggdi%t Jepddtbe. dewodingr equency
coef fighihinclagdesoahf up-sahspAagUUNGE AAfd EH=RSEhEofin tg&nﬁ@r ﬂ}"ng a signal
at .a s gﬁl I n fheﬂ@encg a%}t er up-sanpling is -perfor : July 5006
(THe Si ﬁ'eé%?o ARENS Pl rimedatadioveer sy imgsfregwen cyidhamth@ur at i on
of an sHMPIHGFregy ceor ding the_sixth enbqdinment. The
encodi ng ge\/_ig;erl%lgﬁcfgﬁog?\]cgﬁp% %e(bf%le 58r95%$?8Eb ni! 6tq1‘5'r rFl‘-'fql equency
1 _ransf%ﬁ%mmt-chwai;]mm%ﬂtﬁv,bhfcﬁ dl@W@iJEa@ﬁPﬁﬁfQ !fﬁ@thoﬁ:gﬂgé .
accor ! | ut Lgn varil es steep Yy I n anmp I'tude I n an,
infi ni(#ﬁeé%iet'rrgl “-‘-’Q@?’@rﬂ?#g iﬂﬂg%ih%eﬂewifrﬁngscecqeﬁ.’wer&mmét sed of
the balividedity) obeusshd 2Dilidi ef 105" GEYEAS [ ypglofelef i 202, a
tr ns};or m bl (?é‘k | ength 10 _églﬁgtqrﬂgqu%\?tﬁ qggqa %"eﬁﬂg"gr‘igﬂt‘%ﬁ%
t Fins£8rhe fg9aRdedias soefficiants aoguired amiat restB30f arsnsfdmning d udgi ng -
unit &g %' . rjstd.cs judging unj.t 1304, a prediction error
cal cula ct.p ﬁ'g’?'éfﬁmt %T%P'gén‘@&éﬁ&mféﬁr dewdr-admn, ngnis pestymed, gt chi ng.
uni-t 880D, perfaring o dassingnc yFdabstaeApodi Hide 13, i gher
{1 equancy; 45, bpgd gncoding unit 1308 aﬁd,ﬂ%ﬁf’hﬁ‘éﬁ%&ﬂé%ﬁﬁ?ﬁ&ﬁband
encodr ‘3 7q ob 1€ ahdS whereu@an pirgihgsigaal 18R 1the Nsiaenpliatg only t he
di f'f efreRpfeme) WFABKAL 18| d\Rh-SHRTPRAT Yo half the frequency of 24kHz.
15 Assuming that MDCT Coefficients 2048 samples are acquired as a
result of transforming 2048 samples of the input signal, such MDCT |
~ coefficients 2048 rs-amples represent a signal at 0 ~ '24k-Hz. When
1024 samples on the lower frequency side are extracted out of MDCT
_rlcoefficientsl-2_04-8r-sam-ples as low frequency coefficients, such law
20 frequency coefficients represent a sig-nai at 0 ~ 12kHz. If
- inverse-MDCT is performed for such fow frequency: coefficients 1024 |
- samples, a time signal having 1024 samples is acquired, as a result
of wh-ich the_ number of samples of the time signal is reduced to half.
This means that such time signal is down-sampled to half the value
25  of the sampling frequency. Meanwhile; since inverse-MDCT
' " processing is .no_t necessary if thé lower frequency band encoding
- unit uses MDCT coefficients, it is poss'ibl-‘e to simplify
'down—sam'p»ling«lrelated processing. Also in the case of
up-sampling, processing is performed by regarding decoded . low
30 frequency coefficients as coefficients acquired as a result of
: transforming a signal at a.sampling frequency after up-sampling'is.
. _performed. | - ]
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band. encoding unit 1313 and the simlarity judging unit 13Ldly2pdd ustrated

in Fig.13, and the higher frequency band encoding unit 20 819 and the

simlarity judging unit 818 of the encoding device 800 illustrated. in

Fig.8 is that the former performprocessing in units of frequency

coefficients having the nunber of sanples which. differs depending .on a

sel ection of the transformblock I ength selecting unit .1301 and therefore

that their configurations and the contents of 25 processing are all the

same. Moreokdhe SixtlylEmbeglionegtode 1320 is different fromthe high

~frequency c 7.0nly.in that the high frequency code 1320.. is encoded
‘with a b ocﬁ?’éﬁ%t hSO%n?béﬂc'éi af%%a"". cﬁéﬁéwmﬂgﬁb% goHged Rt A tar
t r anseovaadingc ki eitegt 1 300 esEEHED iHY tto tﬂ@oé?(tﬁ' @Alﬁblfﬂm@nﬂm sq]ﬁ
ty rnformation 8, and

character iqstics jud‘g%rrent val yue 131.77r so simlari
swi t RGP RGor dgvieh 1300 diist @n  enngading edeviicemfole pwifeeming

. imilarjity. jnfarpation 815, and
R e hy AR TYBTE Y 3 itiig A BredStant block danotheet. & oniy
i n .t hatt iapukbsignaha btaakinigetywhethéhe uttompf giqﬁQWa%%f §§é‘é5ﬂ} s 1316
(0]

orm-bl ock

“sel ection the trans

. to be;, pr _ aries according to a

| engt S%I?ﬁ@fﬁﬂ% utl 190 3 !"‘%8? ' aﬁhﬁter@@c@ftﬁ@‘leonf$gahateilmwbin@ t he
oper afevicedf1300 1% ikega ' 15819 .and the
simlarity judging GoRfprisedigpihe ngtﬁ aqj'ﬁéa%@}e %i’%ﬂ@cﬁr

|
~expl af%ﬁﬂi‘-tﬁ‘f‘%)’f&al’tdwenlﬁbghag fueitiueR0?, bandtientstdirng Wotklidagand t he

oM | &K1l d | |t 1 tted I th | at ed t w
e StAL BRI 1361, & Y el K anaT rauRd St i 80%aci ng.  unt

_ ( idictiogt reet ealduiatimg tunit301
eSS0 400, SRR oI Wl S08). B dtecHing! R TabY RO
- neas iigheinequency dend iomcodiens eqrls ¥3 2B First Hights, filequidiREyer
5 anyadd" 8hesihg" Unle' £30 o558 \Agétl:gng h?g er tfz[égﬁ;ﬁ.rcy band
- enceding unit 1309), and a code multiplexing unit 13‘21.  |
‘ Note that only the difference between the higher fréquency
. band.- encoding unit 1313 and the similarity judging unit 1312
- illustrated in Fig.13, and the higher frequency band encoding unit
" 20 819 and the similarity judging unit 818 of the eﬁco.ding device 800
illustrated in Fig.8 is that the former perform processing in unfts of
. frequency coefficients having the number of samples which differs
) depending on a selection of the transform block length s.el'ectmg-atmit‘
- 1301 and therefore that their cOnfi-gurafidn“s and the contents of
256 processing are all the same. Moreover, a high frequency code 1320 |
. is different from the high frequency code 817 only in that the high
frequency code 1_320',_ is encoded with a block length which differs
-depending on a selection of the transform block length selecting-unit
C-.1301. Similarly, a noise characteristics j-ud-gment value 1317,
80 - simitarity information 1318, and switching information 1319 differ
- respectively from the noise characteristics judgment value 814, the
- similarity. information 815, and the switching information 816
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bl ock length is selected if the neasured anount of vari atifdnslyi2s0eat or

bel ow a specified value. A transformblock length to be. determned 2 o may

be either an arbitrary length. or a length to be selected from anong

~predetermined nultiple alternatives. In the following, switching is made
between two transform bl ock I engths,. of -which 1024 sanples is used for

the |l onger transformblock Iength and 1-28 sanples for the: shorter

transform block Iength. Such longer 25 transform block Iength. and shorter

trans t 16 i ctively, ref rre oa b c transform

bl ockhgirllghtgrt%?\fg } ?ﬂg é] ﬁﬁbl ogﬁg?ﬂ:%‘? fr?d'"f'gbl dﬂ; ‘?JH Mone basic
t r ansfrequenkyceoetficienats YBdel tonbe 9rabés§é@r\$éﬁé§1 aeEoPam&Sm &he
transfo | ock h sel ecti n&] unit 1301 generates block Iength 30

i nf orﬁgi‘?‘é TB?Bltﬁﬁd}:@dﬁ QG B @%ﬂ@ﬂgthamlmtmg)ltmilt £86gk.h. Nokecor di ng
| SerEnatostneenehe, \CHIIGRRANBN 1and? GRICHALRIBH | SFCshETEREP O 0K

| ength selecting unit ti me-frequen

tr%nsfr(ﬂQ#ﬂ@C)ﬁnbiﬂHG!SeBCOdmgfunnris 812 dod thecmmtwtarrusygjwdjgao@ @it the
band di vi di ng un|t 201 and

hi gh 09 b d d
o:thpu{;s SW hg g'r% saJ§aP W%\ﬁé{q?@?@\é”&% f fexpEations fognghgi gh

f r equeiglyer e ttra F
s ey e M I S LT g o

fr eqd'éﬂlﬂ/ sPbEnPREbed nuresst itheyr egguaetyted absf oewlyy added1302, but
: cP % din the follow.ng explanation. The band dividing unit 1303
di vides t I gh frequency coefficients 1314 represented as MDCT

a6ef fi ci entln ifdgf1B} Hire itvamsfophvrblddky lehdtholkelsesivRPYn&NaEh 1Y
sub- bands .and then outpklts themto the noise characteristics judging unit

1304, MeR @i dhaBsfermcy) @k i dgnght teoHe andasetle 04 tEMeng- uni t
pand taﬂ’ﬁﬁr%@E?SEg@??'ﬁéﬁéﬁeédiﬁe ???)eim achifuing B b AR Rt
encoMfniherispedssignali 267: ef'ﬂnenb'ansfofnglb‘leek leirg th sellectindj agriam
L “itﬂtﬁ |Reakltel! 99rferxeac}n%rf R SuaRGY Voot ot on average
15 . signal level of the input signal 207 within an infinitesimal tlmeAt
' If the measured amount of variations exceeds a specified value, a
~ shorter transform block Iength is selected, while a longer transform
'-b‘loc'k length is selected if the measuked amount of variations is at or
| below a specified value. A transform block length to be determined
20 may be either an arbitrary length. or a length to be selected from
. - among predetermined multiple alternatives. - In the following,
A-_ switching is made between two transform block lengths, of which
1024 samples is used for the longer transform block iength and 128
-samples for the: shorter transform. block length. Such. longer
[ 25 .transform block- length. and shorter transforin 'block length are
respectively referred to- as bas'ic transform block and transform
. ‘sub-block. According to this:.'-conf'iguration, one basic transform
. ‘block can be ~divided into eight transform sub-blocks. The
- ‘transform block length selecting unit 1301 generates block length
30 --information 1310 indicating a selected transform block Iengi:h-. |
| According to the block tength information 1310 generated by
‘the transform block length selecting unit 1301, the time-frequency
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| ow frequency coefficients. 1315 in the case where a basi citugasdéor m bl ock
1401 is selected by the transform bl ock | ength.selecting unit 20 .1301
illustrated in Fig.13, while Fig.15 is a diagramillustrating the .high
frequency coefficients 13.16 and the | ow frequency coefficients 13.15 in

t he case where a transform sub-bl ock 1506 is selected in the transform

bl ock I ength selecting unit 1301 illustrated in Fig.13. Both Figs.14 and
15 depict the high frequency coefficients 1316 and 25 the | ow frequency

: f f tedeefermdig amitt i '
coe esfermdig dmit 1*31)2€t$8n§f@frﬁsatr$é|398ﬁ) fr%%%?éﬁfjﬁ%é%ﬁl er

s inputted. As illustra he basic

frame,_, fqrr .exanpl e, .

t ransm?%"lgllbi‘l'?@ﬂ@'ic‘f§'%Bﬁb@p@dbaﬂ>ﬂ'tdi§id$drtsrf thenbial rodt Id i vedhigtch usét ect i ng
it 1 ' 2 ' it 1302 f f

oty 30 oA SuthUEE LIRS Sl g bt P [ el Py P ae BN S 1363 sanpl es

per aapdanBight hfreqeianans coeffinients | arRit 4, of Aﬂ%ﬁfﬁ?ﬁﬁ?é}“*i@“ﬁ |J 3’iy

al;so ' to the |ow frequency signal 208.
2(5’36 &%goén@jﬁhgnﬂmq . cf?%d?f&?fa&gfpﬁﬁ‘t iGestae nkiansfoen hagd filkgruency
coef fban&nfisayr 34 o ' £ FUSIE adi 102, an h | ow
f reqLEenc / oae fic.i%'ﬂtpgogggga% n§g |ow*{§§§%g’r¢é€t%&]ﬁ %gﬁg }'ﬁ:@ are
made.! 'Ubgtﬁcr equs ey drassfarmingf nit crd@2) e MBGT isneth ployped i@
tran i Lt.g.anof:-her : uch, coef fi cients be .regarded as
| ndeneraeonoRit ckpIARaRS,  cPhe Bafd BRAdinALRIC 50N dividedThe
abovhiginfreqadnoyecoetfisiens 1914 bepresenrkiods MDET ERTASIAT N
Bﬁwe:ﬁ?lr _t he, ry gh fgfgllil,ency. coef f | cients 1314 in “the hig reguency
~ McodPRtheh Jteagopltrality, pfid gty frequenayo encodlipigusaibi+thands hagd
freqgh oRNGAR .Ba el . _di.vidi.ng uni, 03 to be
hi gh f??cquen(_:y csgglfléﬁgltgn séllﬁgderm%é%pqgﬁ&‘%ﬂyl 'Q%sé{@ttoig Agh
- freqliBRcpredictiong estor leatdaldtifg. Uit 1805, el HE BRIENIGREN e ent s
1314 4i uded in each basic transform bl ock 1401, only coefficients which
corréespond to the frequency n domain of a high frequency encodi ng band 1402

of The | w1 b & PIaRRIRIn T3 royiBRe (Br e TR A b e Tt orm
B ocRan —dwld_e-g higher frequency coefficients 1316 and the
.subsequent encoding processing with reference to figures. Fig.14
is ardiagram illustrating the high frequency coefficients 1316 and the
low frequency coefficients 1315 in the case where a basic transform
- block 1401 is selected by the transform block fength selecting .unit‘
20 .1301 Hliustrated in Fig.13, while Fig.15 is a diagram illustrating the
high ffgquency coef'fici_en'ts 1316 and the low frequency coefficients
1315 in the case where a transform sub-block 1_506 is selected in the
transform block length selecting unit 1301 illustrated in Fig.13. -
' Bpfth Figs.14 and 15 depict the high frequency -coe-f_ficientsA 1316 and
25 . the low frequency coefficients 1315 in the case where a signal-
having 1024 samples per frame, for example, is input‘téd. As
- illustrated in Fig.14, when the basic trarisform block 1401 is s‘eléc-ted
by the transform block length selecting unit 1301, the
' ~ti'm_e~freq‘uency'transform-ing unit 1302 performs transform only
30" .once for the high frequency signal 209 represented by 1024 samples
-+ per a frame with the transform block length of 1024- samples. This
- ,is also applicable to the low frequency signal 208. Therefore,
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1401, only coefficients. which correspond to the frequencytidayaoos of a | ow
frequency encodi ng band 1403 have val ues, while the other 20 coefficients
are represented as 0. In Fig.14, only low frequency .,coefficients and
~high frequency coefficients having values are shown on the sane plane. -
Note that since the subsequent encoding processing for the high frequency
coefficients 1316 is perfornmed on a per high frequency encodi ng sub-band

1404 basis in the. direction 25 of the frequency donmai n, encodi ng
s perfornmed for

e - of 1. ic . form bl ock 140
Cach: af agaertnd JHEXPeckih STI5HE WHOR AoBadinnthR Mieubredpeneod ng
sub- baf@elficientst b3nd irfeitigh fr@cﬂﬁeh@gﬂc@%@@iﬁlﬂén@ef‘?ggaéﬂgf%q%lcE 1506"

il ' i g..15. Wh h f
oot 8y A2 BT ok iy oot e
tinme-f1 1 G HAI - t f i th
e 1 80emes adesdora 914016 s S06H B Y U LRI o

transf orm bl ock | engt 3
fréquet§ Siagaforang rlgpruskeiit cainbthapMayarphel coeffiiertcaranl L f or
‘ 208

ei ght ddqe ' is is.,applicagble to the |ow frequency signal
in a lﬁg\g Léﬁ%ﬁé{/@%ﬂﬁ%&ib‘éﬁﬁe ."-’ﬁ Ghanges i tBBtiﬁafﬂ‘H&iﬂﬂ G%/iTH equency
coef f iofi diites aBbdeandentioreuv bl eutey coel! kot ephs itacagguiged as a
‘r'esulrf.gé transformby the tine-frequency transtormng URTT 0Z27are
~coef f T EFAHELCYeteMA hshoweyar, beshigh fremeeocm coffbtiesits 1508 inn t he -
di recthenhmdht | @f@d T | gh,frequengy.coefficients 1314

i.ncl uded i?gaﬂgﬁqht%%formdgag- g%j& afe Cﬁ'&!ﬁ%é rébe&n[!‘t@nﬁy

361 | Pluety 10 bigheif wh i .
c gk Frequersnoreh dad i Sftmé\zrhﬂ{f?'eﬂfﬂgl g}’oéhé %$P| cients

frequgaecyy: [ Qand, 1302, have -val ues, wh her coe
are rﬁg‘;?)')rﬂé’s‘@%g% 1;203. 0 b 'ﬂ&'rPfﬁqqmcvmefff@qaet&azsIﬁymadeimm- 1315 -
;i nel-unmdltipleegets 0FaRRG 19T FiF RhPe 128 samgles, an ,

coef f‘bci,egms whi ch coﬁﬁ_sﬁggﬁg%?@f%??}’?@g@%@? §§Mﬁmﬁ% I M%éf-requéhcy
encod'HY1 HARBUESSY K@esficients 13| imdoded hereaclhabasicl erdds@ren

repre 0.,40, Fl . nly.l.ow frequency , coefficients and
f'r_equgﬁ{:%/'églo‘ﬁghc?éﬁ{ sécﬂ%\f\];ﬁsnsﬁl %&gcﬁlr gogrRspond to the frequency
;5 _domam of a high frequency encoding band 1402 have values, while

hi gh

j:hie other cdefficientsl are represented as 0. Similarly, of the low
frequency coefficients 1315 inciuded in each basic transform block
1401, only coefficients which correspond to the frequency do:.'nai\n of
o a low frequency encoding band 1403 have-values, while the other
20 coefficientsr are represented as 0. In Fig.14, only low frequency
coefficients and high frequency coefficients h’aVing' values are shown
-on the same plane. “Note that since the subsequent encoding .
processing for the high frequency coefficients 1316 is performed on
. ~a per high frequency encoding sub-band 1404 basis in the.direction
25 of the frequency domain, énéod-ing processing by the usé 'of. the
- basic transform block 1401 is performed for each diagonally shaded
domain 1405 within each high frequency encoding sub-band 1404

(to be referred to as “encoding cell” hereinafter).
_ - In contrast, as illustrated in Fig.15, when the transformr
- 80 sub-block 1506 is selected by the transform block length selecting
- unit 1301, the time-frequency trahsforrﬁi‘n_g unit 1302 performs -
transform with the transform block length of 128 samples for the
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.on the sane plane. . The high frequency coefficients 1.384Julg20¢2 high
frequency encodi ng band 1502 are further divided by the band .20 dividirig
unit 1303 into nore than one high frequency encodi ng sub-band 1504 in the
direction of the frequency domain. Accordingly, the subsequent processing
is .performed in units of an encoding cell 1505, which is diagonally
shaded in Fig.15. As is obvious fromFigs.14 and 15, nore precise encodi ng
in 25 the direction of -the tine. domain can be perforned when the

t ransfHOM diigapenay Moeal s209edepseaentexs by MoRockahepis inatdes  t han

Finel yroms HESGETHR BIGRE i, (LA IEAT e iidSenpoiisablrubbethner

finely I
encodlay foeqlennyr sigridl 208 im DY FREQBCHcY! BACRHR b%o@tfﬂ)g's'ons in

t he dLI.I‘ECtI n of the frequency donmain is I nevi
resul t J"'arr‘ﬁ3 Qe Rt dhe hiabs flﬂqtéelﬂét[uweﬁfltmnwntadmgndIhh@rld«w to

t b+ bl 48 11, J 2006
- Sebe! Rl ehity A IR LS bl BE bR BRI o R aastitan byt
di r ectiroe- &feqwentvdqﬂalsf@rmngl onit LB02 ard BeeffiiReitsOmad8hupf gquency
small er than that of the R

?pggﬂé%fﬁégwgf i %Eﬂﬂgei%@io‘a‘ﬁstlﬂgoﬁ i the diseelion Drﬁetl'tfailmet ransform
oy crdodin, | IA¢ hih | eludnll, deffidiehits| 1314 intfadl 0% °Bacr 9%

which is rmreflneng divided in'the ection freque is used
when ¥ndngedme subnBkoskn1506 kanet012Bs saerrpl@y@hdaﬂdl)? hso@ff@@ihrﬂg cel |

R0 UMIER, corfReBont M EhTbre ieifueh Yo diothetungl o chidhaliauensyd above.

it i seposdimg eband 1500 trsadivaguesyi v | gnal
-2G.7.'in a teé{, -efficient malr:ner bylﬁftﬁlgé ?ﬁgggg(g(g ff?ngié{nﬁtaﬁ% and

the dft&SFItak s SsosShphtashy. she WWeﬁmUﬁgcvncohéﬁcmm:thISt i cs of
* Shchdnage o e S8Rsroin R A UIE BRSSP RIEL A By
' regamqug:lents which correspond to the frequency domain of a low
~frequency encoding band 1503 have values, while the other
- coefficients are represented as 0. In Fig.15, only low frequency
coefﬂcaents and high frequency coefficients having values are shown
on’ the same plane. The high frequency coefficients 1314 in the
. high frequency encoding band 1502 are further divided by the band
20 dividing unit 1303 into more than one -high frequency encoding
sub-band 1504 in the direction of the freque'ncy domain.
‘Accordingly, the subsequent processi'-ng is_performed in units of an
~encoding cell 1505, which is diagonally shaded in Fig.15. |
| ~ As is obvious from Figs.14 and 15, more precise encoding in
- 25 _.the direction of -the time . domam can be performed when the
transform sub-biock 1506 is used as a transform block length rather
than the basuc transform block 1401, for the encoding. cell is divided
- more finely in the direction of the time domain. -However, the
number of encoding cells per unit of time increases if the number of
30 .dnns:ons in the dlrection of the frequency domain is the same, -which
'mewtably results in a larger amount of bits required for encoding.
- In order to circumvent this problem, when the transform sub-block
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whet her the basic transform bl ock 1401 or the transform sub3-Jolyaobs 1506 .

I s used. Therefore,, encoding of the high frequency coefficients 1316 in
one frame is conpleted by just repeating the 20 encodi ng processing
performed by the simlarity judging unit 1312 and the higher frequency
band encoding unit 1313 for all encoding cells. The code nultiplexing unit
1321 nmultiplexes the block length '"information 1310 generated by the
transf.orm bl ock I ength selecting -26 - unit 1301, the swtching

code A Ratea i Mot SR ARt i AlisORan it g

f r equeticgctioge af32be (l;feapmz-hh? ldloghagln)‘ rtem{eggy ttp@m@ne@gr nef qﬁ]ﬁfgtfh 1313 and
t t t te that t t

o b eflenfy Rikafted b madds 10R, nowinigrbe Smaihey tapgrthal0o |-

1 ans BATURS HghCrH ISP G CIARGP shbt Brd AP oRte ke Hredy, - 29,

July 2006, -perforned on oefficrents In
bu? §Beaha§!£||tvaﬂ§hfmohi¢@0rh4®1)nlliustrasedl 5D Abgss4bl eas heatreWlE,

ff d d d b
Gvi atfecehcolihd APl A4S WREH 15 G0 HheRanrasted i the gh 'r'ngggpé'qugncy
encodoﬁg’reqhehelvddom@uwﬁufsehtﬁhé@ﬂﬁﬁecﬁaélg@tﬂaﬁﬁoﬁﬁrﬂ bébER @Sﬁf% ng

i n each band, As al ned above IVI

| coefff?g‘i%ﬁ’t C?nglﬂﬁeth%%@@dmgaqiﬁéhd Qﬁmﬂﬂahbsanwmflple}ymlmdedof
W ih Vg eaEl didttiomot HHE BRRAGTat TLIRSL Fhet B Bransfiodi ng
d@l | mbrbloek)w@& és mmpdoyednc Al deseyiide alseve] it e podsime fairgher
T S e cRY, FRGREE NE3 8o kg Fieapeiosia o 26 i, 5 ibhoome Tance
Feprosant oo by Dot e eeddiibIgl 2405 Al TEPERcolTag oy deq
for é:Q}ECJoaQ Ag ap@ropaiately dependmg on the characterlsttcs of such.
- input signal 207.
- 15 Processing which each processing unit of the encoding device
1300 performs for each encoding cell is the same regardless of
whether the basic transform block 1401 or the transform sub-block
1506 is used. Therefore, encoding of the high frequency
coefficients 1316 in one frame is completed by just repeating the
20 -encoding processing performed by the SImllanty judging unit 1312
and the higher frequency band encodmg unit 1313 for all encoding
cells. :
The code multiplexing unit 1321 multiplexes the block length
| ‘,i.n'forifn‘atien 1310 generated by the transform block fength selecting
25 . unit 1301, the switching information 1319 from the switch
' determmmg unit 1306, the low frequency code 213 from the lower
- frequency band encodmg unit 202, and a hngh frequency code 1320
from the higher frequency band enceding unit 1313 and outputs an
~-output code 1311. :
30 Note that, in determining MDCT coefficients in a high
- frequency encoding sub-band, the high frequency -sign'al '20‘9 is
k. .~-transfo-t_’med into MDCT coefficients first and then band-division is
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according to the sixth enbodinment with reference to Fig.16i1Julyi2006 is a

bl ock di agram showi ng the configuration of a decoding device .1600 for
decodi ng the output code 1311 outputted by the encoding device 1300
illustrated in Fig.13. The follow ng explanation is indented for the case
where MDCT coefficients are used as frequency spectral coefficients as in
the case of the above-expl ained encoding device. 1300. In- Fig.16, the
decodi ng device 1600 is a decoding device for decoding a high. frequency

code perfdeched oin thed NMBICTACobTficeifils tREMRINSKE BinBolimogsub- bl ock
dependi ng. on bl.oc | en tg, i nformation included an input code. Such
decodPrig Hav M IVaERRt | SORbigHaldenof ity isSodsai \naksiflanithat6®DCTa | ower

; _ N ) | i . :
1! o5 CORIChARE, EEPNIOR fhRidnehly eded it sUHLAEf AP BRIAFRIBEA g uni ¢
So ..b@oﬂlvwi%dﬂn@d\legm thegbayicyfieane deg 0diigaliR09 1o, rﬂghspectrum
Thi Rl 1L d f y-tine t f ' it 1608. Th d
ai b arvsrudfiby eBgdeiaqls dorbaHAS f roughn e bans a theokke andr mat i on
1610, tisent pbifegmiti@MBCOTRo &l SigRal Wﬁ%ﬁgﬁﬁﬁ% code 1612, and a high

frequency code 1613 from an input™code | ower frequency band
decodi ng unté explainrddaboviee byt dividing | MBCET equefifigienide if6tRBet 0 out put

| U i : :  The tine-f
randplgreshereduhghand this, §Hhiltple Htie SalEhcodig ceMeand s th s
transhyrjudginnk némwtdharatiteristdchdyas hadhl ek éiﬁméﬁtk NhAERBM 1610 and

19 Saicieals indhie Ry b drpananc, bandrae swercenapding caliGasisi  ches
b ghar Feenuartorl eesdidd BY AR uRAGr LiE B Hldn &P trliney acrea ™
- swi thmdgencadingarnithindicated dyd thepresulthefbdwck judgitent)fgigmt i on
1510 e pheR AR AR o e i sty sou e 1ogs
I's awithoditig thatatterigtiegdo R FRICifENsighsNC20899 ¥ e YWhde
15 represented by a smaller number of bits.
-Next an ex'planation' is provided for a decoding device
according to the sixth embodiment with reference to Fig.16, which is
a block diagram showing t_he, configuration of a decoding device
: 1600 for decoding the output code 1311 outputted by the encoding
20 device 1300 illustrated in Fig.13. The following explanation is
indented for the case where MDCT coefficients are us'ed as frequency
spectral coefficients as in the case of the above-explained encoding
- device 1300. In Fig.16, the decoding device 1600 is a-decoding
- - . device for decoding a high frequency cede encoded -with either a
.26 basic transform block or a transform sub-block depending on block
length information included an input code. Su'chl decoding device
. 1600 is '.c_omprised of a code dividing unit 1601, a lower frequency
band deCOding.uni-t 1"602, a time-frequency transforming unit-1_603,
o @ switching unit 1604, a first hig.her frequency band decoding unit
- 80 1605, a 'second higher frequency band decoding unit 1606, a
- spectrum combining unit 1607, and a .f-req:uencyﬂtim'e transforming
unit 1608. The code dividing. unit 1601 extracts block length




of noise, while the-second higher frequency band decodi ng uniuty 20606 is a
decoding unit to decode a code. which is encoded by the use of Simlarity
bet ween | ow frequency coefficients 1615 and hi gh 20 frequency coefficients.
Si nce high frequency coefficients are encoded having been divided into
predeterm ned encoding cells according to a transform block |ength and a-
hi gh frequency encodi ng sub-band, decoding : processing i's perforned for '
codes :.corresponding to each encoding cell. in other-words, ;a! code 25

i ncl uqafo i i f 16131g divided ipto codes of each
encodi ng.  cel %ﬁﬁg@aéﬁﬁgﬁﬁ@%f@@g?%q SGgelfp@ﬁ?B’r ﬂ@d‘.”qu cadA ded
codes litsl 2Zaaned digir épequedicy todealils EDaRdimdageiiput thde 18485,
corre%ﬁ§$ﬁg&gr%o each en&g&kgg cel|l are conpressed by neans of a
mat her FRAVAIHY gspding umid thedadagodesithe estacted decodi ng
by t héows€reduancet hegrt i | ¢ f.ar t wi t chi ng
I nformatj-on, 611&?ndi;g elg@%%g?d %%‘?gﬁé qﬁﬁgaﬁg&dﬁﬁ%é\{\gﬁﬁ J:51?"0 be
i nPut chois adime signaghe te tianenfreqiiedoy trafgborbang wieitor0g uni t
. 1605, ¢hi b fr 1CYy G ficients to be oded. B are represented as a
r andoganrgélrgghglgﬁg,loﬁ?rgﬂlvw ﬁ'g‘ﬂﬁgrﬁéiﬂoﬂ‘”th ndi Banstgrihdlecknal
st rentpigtfs indicatest i by hehbi gmd_dwq;@p? CqeforttidonA i , the
first ht%het fre uenci ggnd decodigg_qni t{h1(gglz‘:"gien'er(:’:\.'t]egﬁ%)ligaﬁ%’é%noise
si gnaflEleEniResdoyendraguenayancoetficiends G5t redichcyarecMIDCTI ent s
1616 Eyeffidikiyekyd hg: . Hec Lo wWth the generated noise signal. In
contras?, \;Egﬁgt%jgﬁgg\%f?m#ﬁg&?ﬁ%%@?%rFOlr@PP'?%a&i:at es that the high :
‘filequency ddve swWihing aii¢ 1604 seritchest betaasandthd GifitoRgghbr-eauency
bandtq ﬁgggggfﬁnlt 606, ..t he band-di vi ded high frequency coeffictents -1616
are dib ond,decading walli1605and thesesendhigherfrequantpw. .
“frequeavd deelldipigenifitl61&ogn didey f 46" R aly en, ;b hi gh- .
frequePcy coeffi c:ggnt sl and tﬁe%cl:dg\?vd"?ﬂ? e%ﬁe%@? %%#%%&%@ngg'gﬁg%id in the
hi gh thfeduatign ddaibl; east inputhdhef block [emgthiigho frretien D6 LOEN 3613
i ncl i 'k, to. jndicate the ppsitjion from which the | ow -
f req@%ﬁ??@e@?ﬂ%ﬁg &aﬂ% 1%(1? @d?eé%ﬁ%#doi“ghﬁﬁ TEAL&Nt Pand ndi cat i ng
- Uhe diddodient uait. Here, the first higher frequency band decoding unit
1605’ is a decoding uni't to.decode a code which is encoded by the use
. of noise, while the second higher freduency band decoding unit 1606
- is a decoding unit to decode a code which .is encoded by the use of
- similarity between {ow frequency coefficients 1615 and high
20 - frequéncy coefficients. Since high frequency coefficients are
- encoded having been divided into predetermined encoding cells
~ according to a transform block length and a high frequency encoding
sub-baﬂ-d., decoding - processi“rig is performed for ' codes
E - corresponding to- each encoding cell. In other words, @ code
25 included in the high frequency code 1613 is divided into .codes of
| .. each encoding. cell, and decoding processing to _be performed for
divided cpdes is.carried out repeatedly for all encoding cells. If
codes corresponding to each encoding cell are compressed by means
| .ofa mathematical method on the part of the encoding device 1300,
80 decoding by the use of a-mathematical method is also performed.
' When the switching information 1611 indicates that the high

frequency code 1613 is to be inputted to the first higher frequency
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: bet ween the high frequency. coefficients and the | ow freqlieduy2006

coefficients. The second hi gher frequency band decodi ng unit 1606 20

extracts out of the inputted | ow frequency- coefficients 1615 a

predet erm ned nunber of NMDCT coeff|C|ents fromthe position to which. a

shift is made only by the shift nunber "V from a predeternined reference

point. The nunber of sanples of, MDCT <coefficients to be extracted differs
25 sel ected. The second hi gher

cenen a9 AeBobh A5y h"Phie b rwnaymmmmb.mm@ded
L ow 11801 """""e“e”““’ﬂr@f‘“e‘“@“""f‘igﬁ*%ﬁ b3l AhdYaly BalhjRbermagian | 1

|l ow fre coefficien

spect ri}dl E@%Q Eh@rﬁlgnalrﬁﬁr@ﬂgd@ist heclddeddatd tﬂe‘cﬁ@f?'f‘?é@ehg?%dﬂéé' OE
, the

Not e 't it A8 di.c the differential iIs o
' re;ul fég f)klfl tlﬁ{e]eern @IQJB@WESBFV brat ledadinghengti n " a"
© sepve I\gﬁfecatég | @ erdd r [ en coeffici ent S.
52 11 b]écilln 008 515 er.nor e, ofp ?ﬁ’ﬁ;ékng??@%?. ﬂ]‘ E{ ﬁga rig'a?ﬁteer%ntlal is
typi fi€ %y&"’d e %sﬁpMuencmoeéfsoiantsf 16dds rfgyrwuﬂam P S
mul ti plecsded eﬂf@ he extra ted MDCT coefficients
mul ti lS,I I ed e\/\lqtiﬂni Eﬁtgal n % se&\?y)né g'presentl ng the high

' frequency gﬂc@%ﬂtﬂ&ﬁ@nﬂ&ﬁ'%sm‘tchm AritigA| 0 es the
hi gh ¢ ﬁ? %@m f| cients 16, whi chgg?izbdecoc'ig %I ?ﬁer?ng%eg first

~ hi ghelr:l Lequenc r?ﬁ]lb%'asﬂl &nt@13dosterbe hepsktteddtmutglaesecéndquency
- bHhd Hégber fyegoid r | h,ia frequepcy

_ encodg_[%1>JJ sub- bgndsnéemq{%hﬁ?ﬂ%%beh?ge%@n §ag'ge '?é?'? as Vlg%'eil‘éﬂg

" gener fRemcee E'&ﬁﬁﬂﬁ@d&]a@area&xmxﬂée& b§the sﬁlﬁQﬂﬂC?

- freq t sfer nit. 1608 transforns ned spectral

coef ﬁ%%tgalaéﬁe BP E%‘ ng{ ol (eRUeNIGheroe ﬁ‘ﬂﬁjlféncl,/ﬁbﬁn@ﬂd]t the tine

T s B o Jof
quency code 1613.
15 Therefore, the high frequency code 1613 mcludes shift number “k"
to indicate the position from which the low frequency coefﬁcrents
- are extracted, gain “a”, and information mdacatmg the dnfferentlal
.‘between the high frequency.,coefﬁc:—.e.nts and- the low frequency
| coefficients. The second higher frequency band decoding unit 1606
20 extracts out of the inputted low. frequency coefficients 1615 a :
. predetermined number of MDCT coefficients from the position to
which a shift is made only by the shift number “k" from: a
: .predetermmed reference point. The number of samples of. MDCT
coefficients ta be extracted differs depending on a block length to be - -
- 25 selected. The second higher frequency band- decoding . unit 1606
generates MDCT coefficients. representing high frequency
coefficients by multiplying - the extracted low frequency MDCT
coefficients with the gain “a“ and by addmg to it spectral coefficients
~~ indicating the decoded differential information. - Note that if
30 information indicating the differential is ~omitted, the result of
multiplying the extracted MDCT coefficients with the gain “a” serves

as MQCT coefficients representing the high frequency coefficients.
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Note' that, in the second higher frequency band decodi ng uHiduly 20806, if the
shift nunber "Kk" is not information indicating the nunber of sanples in
the frequency domain but identification 20 information inhdicating a
predeterm ned specific |low frequency section, MDCT coefficients in - such
predeterm ned specific low frequency section may be extracted according to
the identification information. As explained above, in the sixth

enmbodi ment, since encoding 2, 5 is performed in the encoding device' 1300
by apfﬁlb'ﬁrh;dmovesvﬁ infairmyatiorasdisating dte Heffer8atiaris! hepifieah by equency.
slgnal, .: o the characteristics of the input signa an
the i rpp%'t%%c%(gﬁﬁ@géng%n@?ﬁéﬁspﬁt Qﬁéﬁcﬁnﬂaﬂﬁ!ﬁe FQ"H&QBQE@SirﬁUﬂﬁEII@QCOdi ng
devi cavitBOthe Abecudéd g dia ¢ehB! tfd ] : ecodi ng
devi ce&?hﬁgoo r oy gng the effe‘g’t@@f&ggqﬁiq(?ﬁgf%’ecgragég3:’81”(')';%Bguegnan of an
i mpr oW¥ £i9911 oft viIRIMES BECKULT représenting theehidh ifeatqaenaly t he
orggi %lef?i‘?,‘i'%ﬁté.s further enhanced in addition to the effects -53 11 July
2006 available in the first to the fifth enbodi nents. (The Seventh

oot arhad et ot na. oreaaniag AR D609C LOMIARRE! (UG Hih ® once
“to Fi S‘.-elq’u?g%ycﬁo?g?g%r}éciﬁéisagWMﬁh @F@\M&@d?@peﬁhﬁrghvah@rﬁm an
Gevi cnrghSe e ey B u8Godink B IEADS, or FRRCSERRbH MGHER ce 1900
~in Fiemiency thand deveding uaitdi696 emd whickliare divide®elit Mgkncodi ng
Aoscredifeday Shodditil SHB:RRH, Wil W barn e eneviccaatiicientadi ng.
] o SRakd LB 1 antllaed ™ R “Rignd?” °
| frequency band into a time signal with a transform block length
15 indicated by the block length information 1610 so as to generate it
as an output sighal 1618. '
_ Note that, in the second higher frequency band decoding unit
11606, if the shift number “k” is not information indicating 'the
“pnumber of samples in the frequency domain but identification
20 information indicating a predetermined specific low frequency
section, MDCT coefficients in such . predetermined ‘'specific low
Afrequency section may be extracted according to the identification
. information. |
- - Asexplained above, in the sixth embodiment, since encoding '.
. 25 : is performed in the encoding device 1300 by appropriately switching
‘ trarisf-orm_ block lengths for the high frequency. signal 209 _acco’rdiﬁg
to the characteristics of the input signal 207 and the input code 1609
- encoded in such a manner is decoded in the decoding device 1600
according to the block length information 1610, the decoding device
80 _1’_600 provides the effect of écqui’ring a rep_rdduction signal of an
improved quality for which trackability for the time variation of the
--"Qrigina.l sound is further enhanced, in addition to- the effects
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band dividing unit 1702, a |ower frequency band encodi ng uHiddy2988, the
simlarity judging unit 1312 (the noise characteristics judging wunit 1304,
the prediction error calculating unit 1305 and the switch 20 determ ning
unit 1306), the higher frequency band encoding unit 1313 (the first higher
frequency band encoding unit 1308 and the second higher frequency band
encoding unit 1309), and -a code nultiplexing unit 1704. Note that since

an expl.anation_is, al ready rovided for the 'same conponents as those
i ncl udEe! ?P'Otenhﬂ éhé‘oérﬁ@ tQSEh@efvﬁtbeEIIBHUilimeutsr ated in Fig.13, an

expl anati on¢frak. SHGRr ;S . Syomtted by providing themw th the sanme
nunbers in (Fi g.17 asmﬁgggﬁpﬁ Ity?'gf!@ . in Fig.17, the transf.orm bl ock

lengt h sel edhiengonfiguragion afetar nemesdind rdaeics nabtoedinenat thaccor di ng
t 0.t he cteristi.cs f the. input signal 207. The tinme-frequency
‘trans’%c?% L?ﬁf'b%fffme" opfeﬁﬁ \ﬂéﬂpfiﬁffibtr floventioReis reyplaipgd: vaitdf orm f or
t he i rplérengnalto .RGL19f hifReguengy p@ﬁgs . | r
frequency, band_a(r)ld -@54 il%&l’%ﬁﬁgG%t Re |gﬁierrgg??$el'3u§nhc&y‘ngﬁdt§§§ordi ng
to t hEORTtrrationtaf amf eneadiog degice J6t0 aemb raingheo tthanseoemthl ock

- | engt 86t uni 3 nd out puts gl requency ,bands: coefficients
1705.2%24)8??1@ Feqlﬁ]n%ygﬁfgﬁéagr q%’dcﬁniﬁjoléoﬁgﬁéﬁ%ge“bn@'%ﬁg df known 6
t r ansdtffesent frotrhethieold rave din e dehanat 1 300068 FigRes tiﬁelf“lf’éls% Yowep MXT is
enpl oyed. The l;@gd-dl viding unit_ 1702 divides the all requency bands
coef f TERHRICH Agndy scodin g unibcpeasbermiscienuading byt tiee usbasifc
treansEBrrAc ko FFidid i : K |g 0, o) frequency band and
t he hi gher frquenfégi%rg%?ﬁg?wvﬂi%gh&{tﬂg ﬁ%‘i@ﬁ#rﬁmﬁéﬂ% "i¥s further
di vi.c@ lg-heas_-faeguenwbgrmehicgmngrm@eam/taat@ﬁ.@@dﬁ@frbeéggm fhen band

di vi q'sng)éljfmnfgbﬁoé outy[i)u%ﬁ I ciw freafuer_\cy coefficients 1706, .and. the high
f-requéncy” -coetti [etht U .f6:‘9wﬁfe'!rgﬂéﬁeﬂcﬁéqﬁéﬂ@.-Qaﬁﬁ-dM"o@‘lmg uni t
1703 acrmding tdca | @niSTORH? Y KOR A0 At Pfelhbyh atA fRR R Sed @

- block length selecting unit. Such encoding device. 1700 is ‘

15 comprised of the transform block ‘length selecting unit 1301, the

switching unit 1307, a time-frequency transforming unit 1701, a

band dividing unit 1702, a lower frequency band encodingunit 1703,

the similarity judg-i:ng_u.n'it. 1312 (the noise characteristics judging

| unit 1304, the prediction error calculating unit 1305 and the switch

.20 _d-etermin-in-g unit 1306), the higher frequency band enceding unit

1313 .(the first_ higher frequency band encoding unit 1308 and the

-second higher frequency band encoding unit 1309), .and-a code

‘multiplexing unit 1704. Note that since an explanation is already

_ provided for the same components as those included in the encoding

25. .. device ‘,1‘300' ilustrated in Fig.13, an explanation for sﬁch

components is omitted by providing them with the same numbers in
Fig.17 as used in Fig.13. L :

. In Fig.17, the transform block length s'elécting. unit 1301

S determines a transform block length according to the characteristics

- 80 oftheinputsignal 207. The time-frequency transforming unit 1701

| collectively performs time-frequency transform. for the input signal
207 of all frequency bands made up of the lower frequency band and

-54-




16 MDCT coefficients of a variable transform bl ock | ength tloluy@ptit such

| ow frequency coefficients 1706 as a | ow frequency code 1707. Wil e any
one of known encodi ng nmet hods supporting a variable transform block |ength
may be used as the | ower frequency band encoding unit 1703, the present
enbodi nent enpl oys the MPEG 4 .20 AAC system as an exanpl e of such encodi ng
unit. The MPEG 4 AAC system supports two transform block |engths, i.e.,
1024 sanples and 128 sanples, which can be swi tched* appropriately

accor oﬁh@ highendeequanciynbahe asceednf tmhensmiimeﬁgvhcmféﬁ%tidd ustrated
di fferent trahsform. bl ock hs are used in the

Ihrgher $?§qé§ﬁ'@§agﬁﬁob%rmﬁh ﬁ@"l?lﬁ?f”hll?(ﬁoﬂhéemﬂ;ér Sﬁléqijagcymlﬂariéﬁo}encodl ng
oni . ande- Sueguencill | JFSLAIENATeUashADeCRRRABIIIL | 1 8 Be engqd o

processi ng of each encoding - unit: Accor |ng
fr equé%ﬁ@lﬁ'tfﬁﬂﬂueﬂwdtr@&fmrmm ammtal?t)anerfay se laimeloriermft knbwam ei t her

1024 h | k | h b d
B TRsterls, YA OUR T owidS BB sk RSt bR @fcrégéeeuﬁ%‘r@ebgﬁg
encodiMBGniis, ei‘nploiﬂdd/ 2q%e HEA Avidiah ubGt 2t 'Cﬁ@l(jéﬁeq.‘lfll

erformed in such encoding unit n o her wor ds,

transf.orm proce

it beEB‘?‘r‘éEg"EMs PBE‘% €6¢ff‘tp igtentivk 799 eepprressarhas MDGT wgeffictersisd t he
hi gh th 5
t'r2nEP&%*S?%’%?SSESW?E@Q%‘;%IO%g SN STareR SER Rl R b dhe T
bl ocklowegt frequfesrayabiaod 1331@ Wendrighed fogqudidy M@ BFOV AN th‘é”gt h

§§i it oSy, BEnd"} Sﬁ:'f%%@q”f°r”%ict33té§é%p%%%??@ ﬁn“.“ghég |
I 707
I equfreu daog ene@ﬂ:ﬁg WiB-Padds. a”?ﬁé)ﬁ%@ﬂ’{jo l.gﬂf& ﬁ}l'b'ﬁ gﬁf,iwde rom

t he | ower frequency band encodi ng. unit

© 1708. OYFRUES | loyvi g aiten ey coptifiatents df?(]&leaﬂdcoﬂengnghwfﬁ@qaéﬂay with the
data. The

e poetitas 13960 TG tont Toadu gty oherds envoding unit 103"
-encodes the low frequency coefficients 1706 which are expressed as
E 15' MDCT coefficients of a variable transform block tength to output

such low frequency coefficients 1706 as a low frequency code 1707.

While any one of known encoding methods supporting a variable

transform block length may be used as the lower frequency band
' encodmg unit 1703, the present embodiment employs the MPEG-4
.20 AAC system as an example of such encoding unit. The MPEG-4 AAC
' system ‘supports two transform block lengths, i.e., 1024 samples
~and 128 samples, which can be switched appropriately according to |

" need. : . ,

o As in the case of the encoding device 1300 illustrated in
2 Fig.13 where . different transfor'rm_block lengths are used in the
higher frequency band encoding unit and. the fower frequéncy band

a -encodi-ng unit, time-frequé—ncy transform needs to be performed in
- the encoding processing of each encoding unit. Accordingly, by

B havmg the lower frequency band encoding unit select a transform -
30 block length from either 1024 samples or 128 samples, the same
.- transform block length can be used in the lower frequency band

encoding unit and the higher frequency - band encoding unit,
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15 input signal 207 collectively into MDCT coefficients actoluti2Agbto the

. block length information 13.10. The resulting all frequency bands
-coefficients 1705 which include frequency conponents of all bands -are

. then inputted to the band dividing unit 1702-to be outputted as the | ow
frequency coefficients 1706 and the . high frequency 20 - coefficients 1316
which are further divided into a plurality of bands. The |ow frequency

coefficients 1 age encoded in the |lower frequency band encoding unit
1703, fﬁ%g“ﬁﬁg %B%& Eiﬁ@i gainfi Limer reqiieR gy c 66anstaaht progessing ncoded

ei t hepdrfofirest M Judch neW-cbang e i.n ' _ cond
hi ghe?) freqluencyI bar?d ?%c%ﬁ%mgkghi tg'il3 gﬂg‘fhg’ﬁag#‘i ﬁgﬁ%‘gé]ﬁ%code
1320, PRFsiple fohdhe lawensraquesnayt band encodling thét binghthedsigénay

coef T fed 3 r%ﬁggh. .bl.oc lengt h i nfdrmati on 1310, the sw tching
i nforfrg%(f%n%ﬁiélégé{rﬁfd] e 'H%I“’E‘L'%f F%qi’%ﬂg? g&%os%%d?'ﬁt?%ﬁ?ﬂu@@ﬁ’, and the
| diw f trapsfiorym $rouessing 707 ke eotd! i @itEsRKl ifkSEsng uni t
170. 4, nil tReln tg}jl pout put code 1708 isﬁége;ﬂgpa?ga&. i%@h%‘%‘@%&v@g
confi [ﬁ? P&k, e Srmatien §3dkkgenasated byShd transforaaddockevi ce
- 1700 tepgth saredti . n : g har t ween, t he | ower
- frequengty band %ﬁ?%?ﬂ?ﬁ%?ﬁ’i@ %Eﬁﬁﬁf@#ﬁﬁ'ﬁaﬁ%%&ﬁhmwﬁng unit -
-and t$Mitdudetermigiiog pait A3066, the hith bfiredubvéyicadani3207@dms carried
out qﬁ“gOEEQhéhe? 8 in the 5 frequency domain such as MDCT coefficients,
whi ch™ cons tlb-q989&¥tQ?%dr houitit ofl 3da3 cudadi dbe rbyi red for
-~ hand-ftequéinty cidec 40 FroNexhe RIWEXH L PEy | Wi ddidd umigdecodi ng
devjcg% gcég?%ing to the g%veﬁ?ﬁ gﬁ%ggﬁﬁgﬁﬁéﬂE¥ﬁ%“ﬁéé%g%@EngéﬂﬁFon wth
10 1 ek £9 8t ougprtganmutputicode 27@&ck di agram showi ng -t he confi guration
. of a. decodiip FRYIAEE; kS 0L L.ng the . output . code 1708 encoded in the
encodi ng d%cﬁ!@%‘ﬁﬁgsﬁﬁétoﬁé%tﬁoai 8?1@1‘? AtRA NG HARWEudiQQ@ 1800
i || usvitht the iabdg; ddhfiigudatiber eotbd reiplaifiad 8594 Wi ENEGEoROEP Of the
axth%MmQﬁm%ln hat a | ower. . o
o data. ne ume-trequency transforming unit 1701 transforms the
- 15 input signal 2(_)7 collectively into MDCT coefficients according to the
block tength infermation 1310. The resulting all frequency bands
| coefficients 1705 which include frequency components of all bands
_are then inputted to the band dividing unit 1702 to be outputted as
| the lqw frequency coefficients 1706 and the high frequency
20 . coefficients 1316 which are further divided into a plurality. of bands.
) The low frequency coefficients 1706 are encoded in the lower
5 freqyency band encoding unit 1703, and the band-divided high
frequency coeffici.ents 1316 are encoded either in first higher
frequency band encoding unit 1308 or second higher frequency band
- 25 encoding unit 1309. _ |
_ _. The high frequency code 1320, which is acquired as a result of
~encoding the high frequency coefficients 1316 through the block
length information 1310, the switching information 1319 and the
_ ‘higher frequency band encoding unit 1313, and the low frequency
80 code 1707 are multiplexed in the code muitiplexing unit 1704 and
- then the output code 1708 is generated. . A
~ With the above configuration, it.is possible in the encb_.di_ng
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15 frequency band decodi ng unit decodes the | ower frequencl! uind@0by the
use of transformcoefficients which are in the sane format as those used
when the higher frequency band is decoded and that decodi ng processing is
performed with a transform block length indicated by block l.ength
information received fromthe transform Po bl ock | ength selecting unit.
Such decodi ng device 1800 is conprised of the code dividing unit 1601, the
switching unit 1604, the first higher frequency band decoding unit 1605,

the sedeNice -h7glethat ctjumacebarehdpcadimirortt (prifQsinge i§PERLFAM
conbi b 8By e tt %6% t he frequency~tipme transform ng uni't 1608 and a | ower
25 frequencyr}Lartu' Y&di HEAHERCYghand\stncadiatg sinikeand dke dvighieon s

I ke b ; i nel ' t decodi
Gevi o To0 T T e o driEe HEPARAN Taf A HividIbn BEi R st Rent o | o
omtt %yb QvHH{'ﬁ’g"ﬁhUﬂiwlt 2hés sawrieduobtreni coéfficithis iHSElel N

Fig. 1 n %ﬂﬂhi | rovi or it he. case_where MDCT coefficients
,arg u?ggégs irsequengiﬂs%@%lﬁr%g @?Eil E?@ﬁftqg'%rt‘ﬂg'm&‘%?'§?_ﬁlﬂq@[¥_ﬁpl oyed
ds o itearisdta a wahotied atheuhevst calanuensys PREditdY FOF pdRAdi AARSY! Co

1800, q? {n the case -57 11 July 2006 of t above- expl ai ne codi ng
devi c® PHES e | oner frequency band decoding unit 1801 decodes a | ow

Lol Tongr M8 ERBRAAGA (AT AR UYL (1 BRRREL U o
1615. AFRETHNG di Hae eaveritis emhbodiaient of e hResdAtIRVENEEH REth 1800
of " Fferafie AT HBoh8;  Whishieds: A o PlAEKbIdiaB raEAgSROWMGT ke on 1510,
T mmmehion R 4400 RS
1 equenes £OUE angaded indiwoacoslingdevine T0Gyheseratbath Fogaring uni ¢
gt S fE g deee, 83 LRy 1657108 G rent feomw iy cssec
as MiFcodirdf devéos s1600chfatheeniRehNenRBo TR iRUERYEL G8wdie AAC
15 fre‘q.uf_ency band decoding unit decodes the lower frequency band by.
~ the use of transform coefficients which are in the same format as
-i;hose used when the higher frequency band is dec,o'ded andthat'
- decoding processing is performed with a transform. block length
.+ indicated by block length information received from the transform
-20' block length selecting unit. Such decoding device 1800 is
comprised of the code dividing unit 1601, the switching unit 1604,
the first higher frequency band dfecoqi.ng' unit 1605, the second
‘higher freq:uenc_y band decoding unit 1606, the spectrum combining
- unit 1607, the f’recjdency-'t.ime' transforming unit 1608 and a iower
25 frequency band decoding unit 1801. Note that since an explanation
is already provided for the same components as those incldded in
the decoding device 1600 illustrated in Fig.16, an explanation for
-..such components is omitted‘ by providing them with the same
- numbers in Fig.18 as used in Fig.16. An e)cplahatio'n -isrpro'vid-e'd.for
"_3{_) the case where MDCT coefficients are used as frequency spectral
- Coefficients and the AAC system is employed as a method to decode
~the lower freq_uency-band in the decoding dévi-ce 1800; as in -the case

D=
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15 systemand is outputted as the | ow frequency coeffi ci entisluly@d®s
Meanwhil e, switching is made in the swtching unit 1604 according to the
switching informati on 1611 separated fromthe input code 1802 so that
either the first higher frequency band decoding unit 1605 or the second
hi gher frequency band decoding .20 unit 1606 is selected. Then. the

sel ect ed hi gher frequency band decoding unit decodes the. high frequency
code 1 t o, out it as, the high frequency coefficients 1.616. The

oper atdTdie 60 ‘?’FP'@t‘"eﬁl‘@'héﬁdfmﬁqifé‘ﬁcﬁ b3A0. detlodilayerndriegudndy and t he
secon hey n d 6 the_s those in
the ‘z"s"’“aﬂc?&‘:%d'ﬁ' it DS SR dies U8 okl HeehlBndy fed T 1ty | s
F|d g. . 5&patinted Kiewm(amampﬂtaoade%ﬁ&;hga@faéfdtlﬁgeg@mtgé ggﬁcfg f neegtne
eco coeffi an e decoded hi requenc
‘ coeff|ﬁi ﬁﬁgtﬁﬁg{g?@ t«P&’&f H{ Ee%'algé'GYoﬁO@fféClerﬁféngstlﬁans?ormy
bl pck lengt Thes ¥6llowind A@@rﬁamsqqféfdgé:% n8f the dBcHafRLNgdyidd ouon

si npl e proce55| ng he spectru I'ni ng uni
| o f & rif:‘& abioate cordigumation.t hin hihgh deacdienc dedetl 1G0mts 1616

%ﬁedfe%ﬁgﬁt'ﬁ?yt'f‘?n%%??ﬁeﬁmf rg 1502 o d g TS e Hosiqins 36iﬂch

conbi ird® repatiaral 1&1)@ f ithieenswit6Rinhid O iR t al
j gl Acgb%%ﬁfo%g! SSﬂﬁl ée 1800 W th

Al to the nbod t

*tﬁgor&?\?ﬂ-“’c‘gﬁ?’l %t |Qeﬂr5a§f‘63§'l'genqheﬁ@quem@{ codent 6dBnbyridueseidey

di t'h th

o dRiding, TRAEALBDL. 1° OF Benls HEDTSy MEUENGY Madendsia3 L6 orm ng
]lc,lnl t d@é@dﬁddbyrthméoﬂ@tﬁemg#eﬂey maaﬂ@ﬁ@mg u?n@frgoml %@)Htaluab t

fre re coefficients nsequently. it is
posgﬁg*trghgﬁgl'mrﬁh ﬂ@gg@d%‘l %‘i\hYc@"Q@dQCMﬁﬂﬁths‘&f@ﬁﬂb@mznn si ze. -
-Fur t BB 101, e, Thacd@c6litad Mf?é&u@?&iﬁ@bd%nfﬁébﬁgr@xp%%@ MS) gss' ble to

perform__caonbi ng processing o ect rum conbi ning un| artried
out. GE cftféf‘-‘ﬂutﬁu wrh!§h| Rrehenicosti ngn pa rdoraters Upinrsisa VDEH cttbm‘ fAsCent s,

15 system and is outputted as the low freq-u-ency coefficients 1615.
Meanwhile, switching is made in the switching unit 1604
according to the switching information 1611 separated from the
input code 1802 so that either the first higher frequency band
~© decoding unit 1605 or the second higher frequency band decoding
20 _unit 1606 is selected. Then the selected higher frequency band
- decoding unit decodes the high frequency code 1613 to output it as
the high frequency coefficients 1616. The operations of the ﬁrst
higher frequency band decoding unit 1605 and the second hlgher
_ f_requem:y band _decodmg unit 1606 are the same as those in the .
256 - decoding déevice 1600 of the seventh embodiment illustrated in
| Fig.16, and therefore explanations therefor are omitted. Since the -
~ decoded low frequency coefficients 1615 and the decoded high
frequency coefficients 1616 are MDCT ‘coefficients based on the
-same transform block length, such two types of coefficients can be
- 80 ._combine_d through simple adding proCessihg. The spectrum
' .combining unit 1607 adds the low-frequency coefficients 1615 with.
the high frequency coefficients 1616 to determine the combined
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15 the anmount of cal cul ations required for such conbini ng Prle@8ei ng can
be reduced. (The Ei ghth Enbodi nent) An explanation is provide for the
conflguration of an encoding device according to the eighth enbodi nent of
- the present invention 20 with reference to Fig.19, which is a block

di agram showi ng the configuration of an encodi ng device 1900 according to
the eighth enbodi nent. The encoding device 1900 illustrated in Fig.19 is
different fromthe encoding device 1700 shown in Fig.17 in that such

syst e@PRCr Ak aREGcieAT Byt7emBup foegueh an-tenodragsfemedgZukown as
bl ock pi ' | oyed for encodi ng of the | ower frequency band

and t%g%@?he%%ﬁ(ﬁ%'aﬁ%g gﬁvf“ﬁgehfiqﬁkgr f %ﬁueg'éd"baﬁﬁmﬁén%ﬁrfép%«ﬂr@ejl the use ...
of gr cogiffigients ABEY itonoatput da Butputehal-{Eeguency band encoding

uni t. Such ar‘r:‘codi l[}%ﬁ!de\/i ce €900 S cgrrp?éll@gg.l jE)?ftgﬁe transf orm bl ock
length sel e&GREdiNG tta dde presest embadingnt; wigicey thiei dekddingt he noi se
char agleRficat a0 U i %34 the prediction error calcylating unit
1305 05 Fhe 1800 RRITEN doovd “enfibligBioh, flopd Frefhafioftife

t r ansteamsfayronprot@sding _&quired) by deebdingethanfodied ‘#'ré‘@uéﬂic& 1702, a
1901, a higher frequency band”encoding

Lg:Nter95@??‘3‘%#5{3‘%'gﬁgﬁ?'géqp&eﬁgﬁe;lnlslah@ ke shanegd uHi is pomsiblel ta second
oo nne. flenep depato i iy AR YT BePoBibad. oo
~ conpofeniee at 60 Jori hsanstarmiing ha dighdifegqdeviaye Sigealandts hiowencodi ng
B iehhey cherRigRtsy, Sifisciudneniu s RlsSbie (umtementr ¢, 10 as
- used tihre Mesndihgodelice 108800whiBROP LB pECE IABEHRY - t PukRGES driae nunber
of encodin -paraneters included in an output code. by sharing €efhcoding
- par aﬁrgf%rr‘g“i%g) ’tﬁﬁ&r@mew@dimmmmeéu@s ipasdible ¢peperform. .. of .
. Whi chegtibihlg"hro¢edsing G the SP¥ctPum S Bi A Lntl 812 288H A out
- on coefficients in the frequency domain such as MDCT coefficients, -
15 the amount of calculations required for such combining processing
- can be reduced. ,
(The Eighth Embodiment)
| An explanation is p-rdvide for the configuration of an encoding
device according to the eighth embodiment of the present invention
20 with reference to Fig.19, which is a block diagram showing the
| _c_dnﬁ-guration of an encoding device 1900 according to the eighth
f:.embodiment. The encoding device 1900 illustrated in Fig.19 is
 different from the encoding device 1700 shown in Fig.17 in that such
o system as the MPEG-4 AAC system supporting an encoding method
25 ' -kjnqwri as block grouping is employed for the encoding of the lower - -
. .frle_.quency band and that the encoding of the higher frequency band
s 'perfor_'med by the use of gro,Up-ing. information provided by a lower
.frequency band -encoding -unit. Such encoding device 1900 is
o comprised of the transform block length selecting unit 1301, the
30 ‘Similarit‘y‘_judging-un-it 1312 (the noise character.isti'cs judging unit
| _--1304, the prediction error calculating unit 1305 an& the switch |
determining unit 1306), th_é time-frequency transforming unit 1701,
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for block grouping enployed in the AAC systemis provi ded teluyn®R00m
referring to Figs.20A, 20B and 20C. Fig.20A is a diagram illustrating an
exanple of the all frequency bands coefficients 1705 outputted fromthe
time-frequency transformng unit 1701 of the decoding device 1900. shown
in Fig. 19 according to the block length information 1310. Fig.20B is a
di agram showi ng an exanple of the 20 high frequency coefficients 1316

i nputted to the higher frequency band encoding unit 1904 of the encoding

- devi cetiOWhand |distidbigdinit 1702, P loWed A¥equéndy WAV BN S5O g'9 A exanpl e
of the b@\ﬂg fre Li%gcy coefficients 1706 inputted. to the |ower frequency
band’ - 190eoti IR ¥reguensy’ bAaderasadiodanitsh9agdo0a i firatshighed in

LoJ Htreterlp Hilftg ees difg IMIED SOPRENIDS IR Add IR Bsdfifenepd. "
( shor tbandcaeoedinsg enit 180D),cmidl.a codecondftipleodngunikde8s: tlete nunber

of en | ,ng_paraneters as wel.l as, the nupber of bits required to encode
an_5| hgﬁfgeﬁl&ﬁﬁ g c%%?'?%om 'cﬁ)‘é’?ﬁiﬁeﬁf@vé‘ﬂﬁw fRirn m_esaﬂ&‘h one

adj of Rt Leckh e InAludl inPHRE fer Sod HRP ULy 36020 B RO ™

encodi nggga_r ameters if simlarity anmong suc coeftficrents s high. =

- 60. 1enedindevigns/f dllpstaatadinifigs nt Broml Vparigkplanatidrméot r ansf orm

bl ock t ' i indi cat hgrt bl i ncludi 128 .
sanpl Suth CORRGILHED (i dmid AY' BEhETafd  Hiem o 'fiaqiafls band,
- the tinmEnbrerguan¢ygltarsf asednih Figs, 413Gy 371 lustrated in Fig. 19 perforns

MDCT for ea rl1 1%8 sanpl es, of the m&ﬂ si gnal 207, for. exanple, to output
the all fregu‘éﬁ W IRHYOG Boafmethest ko redsics the nwethecaf enqadimapA. . The

oo SRRt R ROARRE! 1L 0 b 08 AN T St TSHRE, 0
10 MDgErapeeterns bnesgroupactadehan oblteakhsfepresabtbiotkeaspacyrdang
e BE R R, Lo S b en Uit SabTanbEevancy
bands feedilocki gréaphigeriflofed Aedy Ahe £98td ¥é i¥ided below.
15 referring to Figs.20A, 20B and 20C. Fig.20A is a diagram
| illustrating an exampie of the all frequency bands coefficients 1705
© outputted from the ’t'ime'-frequency'frénsformih‘g unit 1701 of the
decoding d_eyice 1900 shown in Fig.19 according to the block length
-information 1310.. Fig.208 is a diagram showing an example of the
20 -high frequency coefficients 1316 inputted to the higher frequency
_ band encoding unit 1904 of the enco'c_iing-,d-evice.1900- iltustrated in
. Fig.18.  Fig.20C is a diagram showing an example of- the low
-frequency c‘o.effiCi»ents 1706 inputted to the lower frequency band’
o -encoding unit 1901 of the encoding device 1900 illustrated in Fig.19.
25 ' -The AAC system, which supports two transform block léngtﬁs, i.e.,
1024 samples (long block=basic transform block) and 128 samples
- (short block=transform sub-block), is configured to reduce.the
‘num-ber--of encoding parameters as well as the number of bits
- required to encode an input .signal_by.comparing MDCT coefﬁcieni:s
- _,3'0‘ within more than one adjoining short block when a short block is
- .used and by sharing some encoding parameters if simifarity among
such MDCT coefﬁcient'sf is high.




unit 1702 into the |ow frequency coefficients 1706 and -t hd Jaly@aodh
frequency coefficients 1316, which are then outputted to the | ower
frequency band. encoding unit 1901 and the higher frequency band encoding
unit 1904 respectively. The | ower frequency band encoding unit 1901
conpares MOCT coefficients in adjoining short blocks, and when simlarity
20 between such short blocks is high, classifies two or nore appropriate’
short bl ocks into one group as shown in Fig.20C. Anong short bIocks

bel ongi ng t Whien sthmabmdurbenguhfirffmﬁ%ﬂﬁn RSTAFFGTS RS AT

coeffi n ul ated, for. each _encodin erformed in a s ort bl ock
i s shzgqug% ?% EB Feé&'@% ‘Qﬁ’tséte”@]alﬂﬁléﬁat%s sﬁa%fg}rtabI]QﬂMmgllsﬂmg bl ocks:

whi ch IT@r saafsRY 19 'R h QU
| nf ormati on m. cati rﬁgﬂaﬁgvﬁ?g (El? %2 Bﬁhdjc?gﬁa(mﬁ% ﬁ]% ?Farre of
' 1024 f"%ﬁ#ﬁl"éiy | &radgidh atbegrinuwd’reqw attednaﬁogﬁwgl ngnithf araget i on
19 1, h tted to her fre ency band encodlng uni t
& llé‘g\gt (éroee'baﬁgﬁ"gg véi%q% J?'Beqf |e%ﬁtﬁ %kﬁﬁmpéﬂécﬂ Ahg e
gr oupmpuogsﬁgmal 207 héot @einipled fniw 1 shown
in Flg ?E %f%ﬁglng .nfdfﬁgt.3%ﬁ§§¥: gp@ﬁ?ﬂﬁgﬂ%ﬂHﬁh&¥ ? |§ﬁ§00
such 586§ Ckﬁ”&?ﬁ( @ssitirstrates knFigr 20gr.oufbe abdfeeqaenicy bamdwt t ed.
Such gpesfic t d t he r frequency band
encodi ng unil”étﬂwﬁé‘ J1 (?r%gél?ﬂjer Wlt?‘lﬁ ﬁ‘égﬁ &)daf%ﬁﬁufgr?c{/" Sf\"chg @rlt706 In
t he hshast blloeﬂp:aerﬁoy eackl Baeh:cdwbﬂSfmFmt bl8eR. (1024hsahpreaaues ﬁi
,C utte mt n i Vi I ng unit ar e I Vi de
ffm(;?é %ﬁ;[ d ?1 hg Qé(d divid 1702 ded
a 9 Q4nbl eseqiencfresprancyikang 1706 so
a8 tor fEd® tﬁegﬁmféreﬁ‘é%{” f asis.
SO dm?{m en the %I’OUDI ng |l%horrrg)td|cdo¢1|t§3%% Eﬁ@qu?ﬁ%ﬁﬁéf:eatﬂ%"?hort )
bl ockkd D@ daterménglodepsruting am a heahpéingf fresteanyy bargiueh eallr ouped
t oget enco 1904 perforns encoding
by ha‘d\i;uE “érnﬁc’: ﬁg éﬁ%ﬁﬁ%&ﬁ mﬁaﬂ%%‘é?@%ﬁ%thet%ﬂgféwmsug bl ock I
and ax_mltansﬁ(]ﬂ riretob thel koW Prddquehty BbePfitients 1706 and -the high
16- frequency coefficients 1316, which are then outputted to the lower
frequency band. encodmg unit 1901 and the higher frequency band
: encodmg unit 1904 respectwely
The lower frequency band encoding unit 1901 compares
| MDCT coefficients in adjoining short blocks, and when similarity
__20 between such short blocks is high, classifies two or more
appropriate short blocks into one group as shown in Fig.20C.
Among short blocks: belonging to the same group, such encodmg
parameters as normalized coefﬁcuents to be calculated for each
:_encodmg performed in a short block is shared, for example. In
_‘ 25 such a case, a set of adjoining short blocks: which share encoding
parameters is called a short black group, and information indicating
how eight short blocks‘includ’ed within a frame of 1024 sample
fength are grouped is generated as groupmg information 1911,
-which is then outputted to the htgher frequency band encodmg unit
80°-1904. For example when a short block 1 and .a short block 2 are
-~grouped together in the lower frequency band encoding unit 190t as '
shown m_F:g 20C, the grouping mformatlon 1911 mdlcatmg that
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. frequency band whi ch correspond to such short block | andlishity2006 15 bl ock
2. "Here, with the configuration of the encodi ng device 1900, the |ength

of a transform sub-block in the higher frequency band and a short bl ock in
-the lower frequency band in the AAC systemis both 128 sanples and high

frequency MDCT coefficients transformed wwth 20 the transform bl ock | ength
of 128r sanples and | ow frequency MDCT coefficients transforned, wth the
short Wock of 128 sanpl es have high frequency conponents and | ow frequency
corrpon§HtC§ (ﬁhQﬂ‘iebl@@ﬁrelsﬁg‘r(hlShoespbbmk/elyare et paaef t¢geamés isncl uded

i n theqbye fr he I we requency ban sel
rel at egh gﬂr&r%%nl ﬁ%‘geﬁoﬁ QQ@?%Bﬁe‘” HHnqto ﬁﬁm@ %‘&%‘? ?@ f%ﬁ(attﬂ Y
adj oi nlowersfrequétocsand eheolding u‘m@qﬂgoqy th@:@h@ﬁ‘ v§itfﬁ‘ 'tgr e jgweach.
ot her correspondi P%'SUb bl ocks I'n hi gher frequency band are al so

- simi|afreqHency, soef @!lé%rél 2y, By ﬁBEnd1lthﬁE?dlgrﬁ(¢mugncy . bahdr magl on
19
Wi oehegilieg GRETLOOR, | G iBeHEAGKRRD (o ERTOIAIE SO @G r danee

-as to méi@bandn@twdrmmtﬂmemraaTdeewth:l aclerdEy hignBeliggher
-62 11 July 2006 ~reduce the

d
neoberodhdS AT S omtedfenty hRHfisintsct 70ks b tapncodsuthecd for
~ encodiligh Fredieneycdiffiti€avs Q‘Bﬂ@Qﬁ) Bé‘nﬁ' IS’a%%a the 3“’358'6 uni t

informagion 1911 out putted fromthe requency ind~enco
1901 ¥ Ieﬁ'pth@Qdouelegttnéormmnrkmm mhhcatesd;hama;h@ammmwknn uni t

1942 f b di t 1.903 h
S\%latchl ng uni %BII% 2 Qﬁoﬂ}%c%dvég %ﬁﬁ%fb‘%ﬁﬁé ﬁfﬁ)fgﬁi’\clql 1811 a
hi ghetogietheenthebhighentedingrisy barg| @rtdiny deift 8ffgtphd 1307
Su

encodes th Shﬁ{eg'l araneters 10 of the groupe s on y once per
group® %Y%t?ﬂﬁoﬂéﬂgrmf@éﬂemfﬁ' lh@mﬁbarratbthel;waem shared on-

‘the bepifsfd¥mt 5806 g dvﬂioé "BE ol tud otk 2 18 Eha9higharow n

the relation. between e hi
frequency band wh:ch correspond to such short block 1 and short

15 block 2.
‘Here, with the conﬁiguratio-n of the encoding device 1900, the
length of a transform sub-block in the higher frequency band and a
: short_blo‘ck in the lower frequency band in the AAC system is both
B 128 samples and high frequency MDCT coefficients transformed with
20 - the transform blqck length of .12:8' samples and low frequency MDCT
~ coefficients transformed with the short block of 128 samples have
"_--h:igh frequency components and low frequency components of the
. same signal respectively. -MDCT coefficients included in the higher -
o freq'uency band and the lower frequency -band are closely related,
"._2;5'_.meaning,‘for example, that it is highly possible that if adjoining
| short blocks in the lower frequ:en.(‘:y'band are similar Eo each other, -
"A_.-g:orres_‘_pp.nd—ing sub-blocks in the higher frequency band are also
- similar to each other. Accordingly, by using the grouping
| . -information 1911 outputted from the lower frequency band encoding
| 30 unitin accordance with the AAC sfrstem also in the -higher frequeﬁ(:y :
o band encoding unit so as to share encoding parameters used among .
sub- blocks having a h:gher degree of similarity, it is possnble to
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frequency coefficients 1316 and the | ow frequency coeffici¥nluly200®6 16 in
the case where grouping is perfornmed in the | ower frequency band encodi ng
unit 1901 of the encoding device 1900 illustrated in Fig.19. As Fig.21
shows, when a transform sub-block 2106 is selected as a transform bl ock

| ength ‘by the transform bl ock I ength selecting unit -1301, eight sets of
MDCT coefficients (all frequency bands 20 coefficients 1705) which are
transfornmed with a transformblock Iength of 128 sanple are acquired for

he i ' L G: [ 24 | es.
Such Ao yeER ndfib gl of fedding ERIRFRER Ry A5 wRl Gr AR BARIBER ST Tow
frequelpidy regeireidcfemencotifig.in a | ow frequency encodi ng band 2103 and the

26 high frequen coefficients.1316 in a high frequency encodi ng band 2102
by the band%dit&édﬁﬂgoﬂhﬁ'ﬂ ‘3‘?&2@6‘-1 @ sBeMN fine iRk, SBEJIreHPHAgNng uni t

1901 dinfokenatioh Pa1t e admhith - Bl bR At requency
coefficients 1‘70618%0 ?ibsm?jo cl ast??jfle @L@oﬁ‘ﬁgfﬁﬁghg’m Pgﬁdt%ﬁ%ggnﬁ%t her

i nfo tHRI A0 sugnpukbadt ko seithernrthe tfiest digverufrequiendyorbreadon 1911

i ndi cai H - b and which. short block are grouped,together is

gener a 'lcla_%&?igm g@%%@?tég%hg ?%&mw?ﬁ'i'%ﬁ@f érreé’d{f'e'h?:\{/ e & E?ﬂi"h% uni t

- 1904, unkukDOG viar tieaaswitching Lrdit 980.20%hed halccobaingves da@guency

band encodi.ng unit 1901 generates the roupi ng information 1911 indicating

t hat &@I‘rﬂ’r'f‘%bf%@{%%"aa T, ‘§hamh§r§eaqgmyabjamdnefgmham btikr are
rou el [ : ' Lpftar | rQvl romthe

Igo'\/velr[)@'f@rl gqu_engy gh%zfr?g&gﬁiﬁgl%‘é&uuglgpg’légfgfj% t@ée%?%'lescglp%djpgﬁgﬁﬁgﬁom ng

t tansoér hesugroupeds ubsbkickd aonly amede ofgwr , grbaphi ghiiexit; eqency band

encodigg 4 ttogrigé, cl as i_fi__'v_es he eight transform sub-bl ocks 2106 into a

o ur aPRRy BRI ppRIdst- Garhew, Patpenaters arrgshared i thedbsiy

i nf or gttheng@dipin .Jj@,f&pm@ggﬁpigiliﬁn t he high frequency encoding band .

2102, the - --eight transform sub-blocks 2106 are classified into a '
transform Eih2d éei@ giggramisbowing shef cetation- betwleen dipe High and a ..

transpIGREHEy UoUii FEALP 1718 %ind the lot $H LT Buthitich 706
16 in the case where. grouping is performed in the lower frequency band

| -encoding unit 1901 of the encoding device 1900 illustrated in Fig.19.
As Fig.21 shows, when a transform sub-block 2106 is selected as a
transform block length by the transforim block length selecting unit

| 1301, eight sets of MDCT coefficients (all frequency bands
20 coefficients 1705) which are transformed with a transform block
~length of 128 sample are acquired for the input signal 207 of a basic
' »-'transform block 2101 having 1024 samples. Such all frequency
“bands coefficients 1705 are divided ‘into the “low frequency
o coefficients 1706 in a low frequency encoding band 2103 and the
- 26 high frequency coefficients 1316 in a high frequericy encoding band
2102 by the band dividing unit 1702.  The lower fre-q:uency band

" enceding unit 1901 checks similarity between adjoining short blocks

- in the low frequericy coefficients 1706 so as to classify short blocks

- similar to each other into the same group. When this is done, the.

30 grouping information 1911 indicating which short block and which
short block are grouped together is .generai:éd tdbebutput’ted to the
-higher frequency band encoding unit i‘904. Assuming, for example,
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. 2110, for instance, is nade up of one transform sub-bl ock OB 20068l5 whil e
the transform sub-bl ock group 2111 is nade up of five transform sub-bl ocks
2106 which are not depicted in the diagram Meanwhile the transform
sub- bl ock group 2112 is made up of the seventh and the eighth transform
sub- bl ocks 2106. which correspond to the short block 2108 -and the short

bl ock 2109 in -the | ow 20 frequency encodi ng band 2103. In order to share
encoding paraneters within such ,a transform sub-bl ock group, an encodi ng

cel | vihaththe bowernfridguesatyf bandee@fcotma@shwmgga @'é?\?d‘ragc&fstﬁ@ a high

frequen encodi pb- band, 2104 basis just needs to be set for each
t r ansfy %1'@'&9 b"@%ﬁnafwb 1341 ipgicatiag g@abﬁi shestitlgckeP108 26d2a05 shown

in Fi gsRdrt b[bé!b@l@@vfdfﬁi’?ﬁhgnég R*8tRe iar%"‘@gﬁg}%de)ﬁggfg@éfr é?ﬁﬁgtyp. fied

coefficients included 1n the nco I'ng cé
by a &hﬂygéoy@nngfun‘mman@rpavmmawdm feocamthe, IoW@nfréc{lﬁeﬁéﬁond
re

codr' 1eAndREENING OriRCRODN Bt catkt el ot pifisiotro. tramsform )
coef f istiteitlockit 2106 BeFald Mot éﬁgﬁf BEHér, §I‘1‘Q l"?idsl?é?ls fregujqu:frffarjul y 2006

repre and gain

sent e l:éy the same shift nu
be en@dtféﬂi.'n uddh 4 classifiegptive cﬁmt@rtnqugrm; swb blo dies 2;1506 or ned,

‘the s ' UBBLY, 0 un 903 ds t de shift
number .2 DRl 6L e RN SOPTPldk Widurs girePETiiia oo PR of < he
_-'two tgzmumnmmfbrmmba 29(1& 5 As just described, by grouping two

nsforn1s b bl ocks 2106 QB%?H transform sub- bIock group 2112, for -
npl e, Of, PP, 18, Q?'p eaHeReyY encoding hraedd102qaie Not e

;?aps!?ﬁ@ st i 6odk® e SR Vit GO,
10 r e8Ubel QI;kg}l‘@!m nglae, |act£ailzdidmlmn$leb -bfodk apsswp n23ulr- baeaks 2106
§285T Feq" @Ecsgﬂ)e bj??%(')(dgﬁlgt merg@?tt&?ﬂs duceéﬁ&?@&%%“@;‘%%h;i ng
trgnszmm sﬁdr bhokivcd 1G4S Afadesep’ HEGnARUASFIAT sub-block 2106, -
15 whi-le the transférm sub-block .group 2111 is made up of five
~ transform sub-blocks 2106 which are not depicted in the diagram.
-Meanwhile the transform sub- block group 2112 is made up of the
- seventh and the eighth transform sub-blocks 2106 which correspond
| to the short block 2108 -and the short block 2109 in the low
20 frequency encoding band 2103. In order to share encoding
- parameters within such a transform sub-block group, an encoding
- cell which is originally set for each transform sub-block 2106 on a
*_high frequency encoding sub-band 2104 basis just needs to be set
| for each transform sub- block group, as indicated by an encodmg cell
- .25 . 2105 shown in Fig.21.
' ~In the above-mentioned example, two sets of high frequency
- MDCT coefficients included in the encoding cell 2105 are encoded
R being typified by a single set of encoding parameters. For example,
_ -when the second higher frequency ba_'nd encoding unit 1903 encodes
- 80 the high frequency coefficients '131-6‘ included-in the -encoding cell
B 2105, MDCT coefficients within these twe transform sub-blocks
- ~2106 are represented by the same shift numbef-“k” and gain “a” to |




code nmultiplexing unit 1905 nultiplexes (!)the | ow frequendyuly@des 15 1910
fromthe | ower frequency band encoding unit 1901, (2) the swtching
information 1319 fromthe switch determning unit 1306, (3)the block

l ength information 1310 fromthe transform bl ock length selecting unit
1301 and @ high frequency code 1912 fromthe higher frequency band

encodi ng unit 1904, and then outputs the 20 output code 1913. Note that it
i's possible to performgrouping intended for sharing encoding paraneters

not onbg Eacmrcoalefd ur ghi egnefadt, am{éﬁ rguﬁuﬁgrcﬁg,pwdﬁuteﬁq& gﬁ%egé @n of the

tinme- don“p but also for a 'plurality o
sub-baP8Eliede e sacand diighzs frenderqyebanddemaiodingl saindi@oshat, in

the a x%rpé t fQrm _sup-bl.ocks,2106 .are grouped

accor tcﬁﬁgdtgo theﬁg?gépgﬁggmém'f &n ai'gbﬂa('f‘o de ingenendentlyadorne first
gr oup|M@¢'ﬁfomeEﬁICIm1)tsf iroreddte of Q%rtﬁbeﬁ#@ﬁ%%“ﬁf. fl?él{‘? Z'ﬂt) 1901, it
I s al sg posintge B 0 grouping is perforned specifica or € hi gher
: frgqu 2y USE eSS GHIPRYut Yué]ﬁ%‘ﬂ'ﬁ@ QW@ub’WfOrﬂmmﬂhhimd@lIIﬁﬁ ihto | over
frequaity tramd St"t]fztb ou I_nf or mat on i ndicatipg the
result -65 1 | gﬂf 200 BEE suc d%%gl?mﬁddn%?‘@d’é%‘?n& bleétgg so as
to perﬁ‘QﬁQﬁ'mmrﬁ@e&r&rcansibefnecmdedﬂtoehalﬁ1Q30té t‘lﬁsﬁ: m@{f@rsfﬁ@quency

anot n B (B bl o3 el -bloEke 2t tn hamsonnad ang Such
encodthgrdéare:etﬁafmthtéh'rﬁhn'b%tarbter@ﬁ?&g)ﬁg?&e}ﬁaq%rﬁg’tergaﬁ%ph?&li% gnsform

.sub-blo gG specifically for the reguency npri sed
of thée YnIFPHRKNY cHytinCreasedi mgmhertofl&@hsﬁdamssub“ﬂrddics j udgi ng

2??2335’["&:&?%&%3&@%3%% i notdiffecth %&b&é‘é’%ﬁﬁghﬂﬁw re.r?%%”’t”he
It| me-:-bitsqrequirad aos&‘mafdﬂgancodimig{ p?%'égie%éﬂeob Pdfgh%h tdsé?oz the
 encodPHoaEiPTHaokEnsREN st tlpgher 2 L@iqﬁmmegﬂt‘&eﬁé mh& 1802
and tb@deeﬂﬂﬂ(tlplexmg unit 1905 multiplexes (the low frequency code
15 - 1910 from the lower frequency band encoding unit 1901, @the
switching information 1319 from the switch determmmg unit 1306,
@the block length information 1310 from the transform block length
selectmg unit 1301 and @a high frequency code 1912 from the
— “higher frequency band encoding unit 1904, and then outputs the
20 output code 1913.
Note that it is possible to perform grouping intended for
- . sharing encoding parameters not only for a plurality of transform
; sub ~blocks in the direction of the time: domain, but also for a
co plurahty of hlgh frequency encoding sub- bands in the direction of
25 the frequency domain. -
Also note that, in the above example, although transform
- sub- blocks 2106 are grouped according to the grouping information
1911 (to be referred to as the first grouping information) from the
lower frequency band encoding unit 1901, it is also possible that
__13'0‘ '.groupmg is performed specifically for the hlgher frequency band
. without using the grouping information 1911 of the lower frequency
o band and that the second grouping information indic_a'ting. the result
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hi gher frequency band encoding unit 1903), a grouping i nfotnddy25a6
generating unit 2201, and a code nultiplexing unit 2202. The grouping

i nformati on generating unit 2201 checks simlarity between transform
sub- bl ocks 2106 in the high frequency coefficients 1316 which are

band-di vided by the band dividing unit 1702, so as to classify transform
sub- bl ocks 2106 having a high 20 degree of simlarity wwth each other into

the. s oup. furthernore, the grouping information generating unit
2201 %Egét%&%ﬁﬁ%&r@ﬁﬁﬁﬁl%'BrﬂﬁﬂﬁﬁatefﬂsmaﬂtDrﬂEcﬁmmwltdwimjsult of
such ' (8 Lt 1O t: | f n and encodi.n uni t
1904 ot orlE SO BRCS R iARHE Bighel FERHAERYY JRERa B iU ency band
encoditfyituni Figel2cieda abtacki ngayeahheshvitiabi the iy wfigetrbeionl 39O

deterng ding cell . 5 based. on the _inputted second groupin
infor-?aﬁ@jnégg?gg(gﬂ'ag nECA ggﬂ?ﬁcﬁ?rdmﬁﬂeﬂt@/%@ Ehmmpdlmantgh PH
ensodiSuchaeneiding Aevizear2doly @A L IANShOMcifipd oGEyid Ny t he

encodi ng cell 2105. The code ;30 multipl exi ng uni pl eXes (1)'

the s&IOMPIGodsRAGIONM Gttt blmcl@l:g1?nsomumfigauypim itlfn;earmhemh i
_ ' it 2 . i 221 t he. hi

T eq 8 BeHeY hand? B conif s o AR ORISR DR o selecting,”
f F equemiy 101, W@Eiﬁﬂmtwwd?‘glﬂ?ruﬁitem'fnf(th%ﬁ'dis%‘éﬂﬁirﬂﬁté'ﬂbﬁcy03’ (a)

romthe switch determining unit 1306 and

__ Eg)e ) .tffﬁ'awigﬁ‘"Fﬁﬁ%%%@éﬁFMQmmr caleuliaging amit &305lard thength 5
e T St A3 ST S R e RN, Yol F P ency “band
- "éncocdAit dnfQ1,16be -bandsdivididg nni€iLza2, ithegﬂftﬁéﬁtﬁé(?.l‘eﬁ@;e Pagds  of the
| ou TEREUAREY R LG5 o o Bk s ien oo 150 1 or
Genorating the Soer peamny LR cricddind Ji019BE and EhfkenaThe Y
hi gheh‘qr#%at@ﬂﬂe"ﬁﬁrltﬂmﬂ\ amezodisg unit 19@3),; ghgfowpirepdnformation
15 . generating unit 2201, and a code mu.ltiplexiﬁg unit 2202.
The grouping information generating unit 22_01 checks
| similarity between transform sub-blocks 2106 in' the high frequ-ency
: cOeffiCients 1316 which are- band-divided by the band dividing unit
1702, so as to classify transform sub-blocks 2106 having a high
20 ‘degree of similarity with each other into the_v same group.
' Furthermore, the grouping information generating .unit 2201
_gen_er_ate‘s second grouping information 2210 indicating the result of |
" such grouping and outputs it to the higher freﬁuency band encoding
o unit 1904 and the code multiplexing unit- 2202. Then, a higher
25 frequency band encoding unit selected according to the switching
| info_rmation 1319 determines the encoding cell 2105 -6ased.0n the
_‘,inputtec_l second grouping information 2210 and gé-n-era'tes a high
- frequency code 2211, in which encoding parameters are shared by
o ..".gach transform sub-block within the encoding cél! 2105. | The code
' _30 rqult'i'plexing unit 2202 multiplexes @ t’hé se_cbnd- grouping
" i-h'formation_ 2210 from the gr_‘ouping' iufbrmation generating unit
.2201, @the high frequency code_ 2211 from the higher fr‘eq-u_enC'Y




coefficients .1316, it is possible to perform groupi ng nord &iyi20@tbl e 15
-for the encoding of the high frequency coefficients 1316, leading to ~the
i nprovenent in the quality of encoding processi-ng for the higher frequency
band. In such a case, however, the second grouping information 2210
generated ~speciflcally for the higher frequency band is also required to
be encoded and multiplexed into the output 20 code 2212. Note that although
grouping is not performed in the |ower frequency band encoding unit 1703

wi th tRandognrgdiagiwnitol 90he@itoodongficta iéﬁc?&ﬂpdeiiy@s AR tHe to

confi h I.0g evi ce 2200 to include the |lower frequency band
encodiqlr%ﬁﬁlr']i ?r%@ﬁ%ﬂc f ngé] nE8&OYNGeBE 1333, | @ tthe eswitehitigy. 19

i nst edafotmdtéohon81 99fporhr y=1s} ' Nt 3 to perform
gr ovupi‘nl for shgrt bl ockﬁ;_gﬂ%&ﬁhﬂgtmﬁiwéﬂﬂg&c@agaﬁﬁae t(S-Hf?ng' uni t
1901. b Hengbhe intormadign g13ua8 feois Hepatmiredforner bhyaleddmmith t he

| ower d » d._t iI.gher  frequency .band in the _encodi ng device
- 22‘8/8 ﬁ‘ﬂ&’%‘*‘;ﬁﬂrﬁ%‘%@?t "".‘Q’eé{F?g' BHEBPE? AN RAtput gede 221200 st

gr oupi ng i nibeanwhite asigide Hele Fire i nfbFEIISERY: ing Unit
- or th% d grou i? Infornatioggggggrgpgguﬁgpe0|?ﬁé%???qgﬁﬂgﬁ%dgart" of
the hi 5‘2‘5 %ﬁfegﬁlé’ y %%eeﬁyoaaﬁgl @neoding 1a7it11901 illPGRFated!iect ed for

use. Fig.£8 iigS =T ' . i ng. &.he opfiquration of,. another
~encodi :19 de\;zscgéggggﬁggg%ﬁgflﬁ(g‘,&%%\gi ﬁg trh% é‘ﬁ@hi}reerfg%ﬁpﬁgn?‘?egfﬁ@%odi ng
_.de.vi-cé%ousgdaﬁoenmmnmemeemmr feé@uBhEgS (FinaICoRLAY R 1 n the
~ hjghe 0 sel.ecting to use either the Tirst grouping

i %‘?orﬁé{’{'g’ﬁqﬁﬁﬁﬁ?%ﬁﬁ‘g" %%\fiHBr"IOtbﬁ@E%S?HfYr%"t%d/efp_rfgtmueirng/tband are.

gr ouphighofrédaesn ' L mat i L ndy | n ow._ transform
- . sub-bl ocks '{,nq't eeeziogrﬁg%m??gggenigfgénd %Qghgﬁ%%@gj. g'égchca-see'nc%ﬁi hg

- devi c2€3553t L Hia seqand grangingrinfoontatien @21 e &medifitalyufét tA801, - t he

T30a, MG EHHASNLD. IHEC PRI LBGsHS | Ola0Pandiohe fleasieaey
it Sl 5Pt i P B o et 1
' :_th'e improvgme_nt in the quality of encoding processing for the _ﬁigh.er
Afreqﬂency band. In such a case, however, the second grouping
lin_formati.on 2210 generated ‘specifically for the higher frequency
biand is also required to be encoded and multiplexed into the output
20 .. code 2212, Note that althbugh grouping is not performed in the
- lower frequency band encoding unit 1703 with the configuration of
E -_the encoding device 2200, it is possible to configure the en-co-d-ing
device 2200 to include the lower freque‘ncy band encoding unit 1901
T -of the encoding device 1900 illustrated.in Fig.19 instead of the lower
-2 frequency band encoding unit 1703 so as to perform grouping for
short blocks also in the lower frequency band en'coding unit 1901.
- Furthermore, although grouping.is separately performed for
‘the lower frequency band and the higher frequency band in the
B ep‘co_ding device 2200 s_hown‘in'Fig.Zz, it is also possible that either
.7.7_3‘0" the first grouping infqrmation acquired from the lower fréque-ncy
‘ ,_and encoding unit or the second grouping information g.e-nerate-d
' , specifically on the part-of the higher frequency band encoding unit is
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encodi ng unit 1901, the higher frequency band encodi ng unitlJuB@a065 (,the
first higher frequency band encoding unit 1902 and the second higher
frequency band encoding unit 19.03), a grouping information generating
unit 2301, a grouping information switching unit 2302, and a code

mul tiplexing unit 2303. The grouping information generating unit 2301
perfornms. 20 grouping for the high frequency coefficients 131.6 once
according to, thefirst grouping information 1911. In so doing, the

gr oupi sejedtetior fimt | asegeneFig 2R §8i ta 23Qéckal @Lﬂq’s}tﬁﬁ, §ﬁ>6w¢ﬁ9”pﬂ?e the
differenti. eEror bet ween transform sub-bl ocks classified info the :sane
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- frequedryicsodhiitc detesmingsian Andiagulcelbfinstkl highepi frequdrecyr oupi ng
~in‘orqﬁ%ﬁ8n gp é!&;n uﬁ$t 2301.genergtes_ the second grouping information
2210 in icaPIn3§~.'5l' st t UsF §%gﬁﬁbdgﬁﬁgﬁ(§tegrQHPé%gtF%ﬁgﬁﬂﬁﬁﬂghb-block
and whindiicatiagshewshavb bbb elek i 1Fvipd - hi (D g (.S,Q&f. ificto
t he hiqher fFEgUehcy band, NbE%gbgﬁg&fﬁg?g?%ggﬁkgeﬁ%P§?#§?95§ enerating
-68 1PT3UiMe 266860N¢chi greupinguintarmatioupi dicHtingathiow swansfornt or mat i on
. 2311 t@p oypi ' i ] i uni t 2302 to have [t gelect the
socond iy MBCRECHR, Whd AT, RRARA: RANE r€ grothath < Sisthut s on
5312 sricaatiog gevﬁqehmm@riﬂtlud@g thF?h@_néﬁcﬁﬂ# %}%@1 t %’&‘Fééti- ;JEit
>10) G ; | gdreqguen ,coe '|C|ents__ .on e aSIqS 0 e
I8 SREI ol ofng sl acksSoakica inis 132 he naise pharerteristicsn
frequendyig®efditcl S _ 1 Qh. ~ 2. The
code gﬂ[?i%?ex”ﬁg ﬁg?ft%éggfﬁggfﬁﬁ%ﬁg&%ée?k?fﬁ@"&égﬁﬁsggﬁggggidiﬁ e 2312
. from'ﬁWétq%I? gﬂ@ﬁermﬂ;ﬂ@queitcﬂ-lﬂbﬁaﬁ, eth@odi?'ga-!fnéﬁub?% qerfae.rsabndﬁ-h@bsugh -
. mannef, .. ‘ wefreguency code. 1910 -fromthe | ower frequency ban
encodtnit V748, tth%Bf,ﬁ@ﬁﬁVﬁ_ '“ﬂhH"ééégﬁng _ﬁwqur_n TSGHeNeY and s
 sel ecéndodbygtinitgLO0N he IHIGREFreiienty YHAY ik dimf 2iritcpogiang to
.t he A :
15~ (the first higher frequency band encoding unit 1902 and the second
.__h'ig,_her frequengy band encoding unit 1903), a grouping information
" generating unit 2301, a.-grouping information switching unit 2302,
and a code multiplexing unit 2303. ‘
) The grouping information generating unit 2301 performs.
20 grouping for the high frequency coefficients 1316 once according to
‘ the first grouping in‘_fo.rmation 1911. | In so doing; the grouping
: i.nformation generating unit' 2301 calculates, for example, the
idiffelrential error between transform sub-blecks classified into the -
_ “.same group, cancels grouping to be performed on the basis of the’
- 25 first grouping information 1911 if the calculated differential error
'exce’eds a predetermined threshold, and performs specific groping
- -based on the‘hig_h frequency coefficients 1316. As a result of such
.. grouping, the grouping information generating unit 2301 generates
o the second grouping information 2210 indicating. a result of
- 30 grouping (i.e. which transform - sub-bleck and which transform
sub-block are grouped together) which is specific to the higher
frequency. band. - Moreover, the grouping. information generating
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.grouping information swtch information 2311, (3)such grduplyr2g06
I nformati on 2310, (4)the block length information 1310 fromthe transform
-block Iength selecting unit 1301 and (5)the switching information 1319
fromthe switch determining unit 1306, and then outputs an output code
- 2313. As just described, since the encoding device 2300 with the 20 above
configuration, which usually perforns grouping for the high frequency
coefficients 1316 by the use of the first grouping information 1911, makes

|]E {a(r)lslsﬂlbIZeB(BbromthBsemodmng;Jmﬁggmaﬂngf Q‘Nlt% lﬁ?(%ﬁn%;{ﬂﬁﬁ ?@ﬂl% the part

0 an e used on en the first groupin

i nf orﬁgp gE ﬂgoﬁﬁr %atignsﬁ\"'t?%"élg nigy %ﬁgr?ntgp thqumlgrsa‘legtqlthmyg -
ffi ids d f t ded

ot enraannr Jiakpid IforARation 3280l oo Hedrdtnl B ng, SRl oy o

to reF sent the roup| ng i nformation
encod 'hé"’mwiﬂﬂ RO c§ﬁi¢@iﬁ¢ttmsyc&h€nmpl theupigiget Freqaehicen 2210 is

d |t to th t 2313 |y wh S d
Sﬁ%ﬁp.ﬁgﬁ spicaBind AgETRobY Bocids the (ot icanensuyroeticiants
| t og thetbasnsoétad 2210
lr)rgse:jb.on thgl rg ° 69 1?%%‘*1 Oggﬁaﬁﬁfagi&n‘gﬂﬁogagwtﬁEﬁﬁnggrmat|on
2311 ?'FBHP{'L:’EXQ gﬁp&ﬁ% howy dreauesticy geefificiengs uh7062a0t andputst apl exes it
to t t 2 t t t | I t hi
con Pghgﬁ’st% @@He}’ Chtte 1231 87 PERE, UERLIONB ihl ifa " °

i nf oretitipheese@ they high feeqaehcyddcoda ZBEPCEram i Heat higRati on code
R e T IR T
iy et e e L LT
perfd’rrh‘g ]Lﬁ&édl and df thecseponst Qnguplnags&rn’(nmm@tloupiz@go inkelaetedn 2210
{019 Oy e SPoLERRL T BRRg? ek ity St hon i B bt o "
freq@eotypingddnfasatation twitchasaforitiftion 2311, @ such grouping
15 information 2310, @the block length information 1310 from the
. transform ‘block length selectiﬁg unit 1301 and ®the switching
information 1319 from the switch determining unit 1306, and then
outputs an output code 2313. :
As just described, since the encoding device 2300 with the
20 above configuration, which usually performs grouping for the hlgh
frequency coefficients 1316 by the use of the first grouping
information 1911, makes it pbss:ible for the second grouping
information 2210 .generated on the part of the higher freduehcy
- band to-be used only when the first grouping information 1911 is not
_.-525 suitable for grouping the high fred-Uency- coefficients 1316, it is
- possible to reduce the number of code bits needed to represent the
:groupmg information 2210 and to improve the quality of encodlng
With such: configuration, the second grouping information 2210 is
ﬁ encoded to be mulitiplexed into the output code 2313 only when such
30 - second grouping information 2210 is selected.
| Note that although the code multiplexing unit 2303 encodes
-the second grouping information. 2210 based on the grouping
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code multiplexing unit 2303 just needs to nmultiplex the svittJolyi2Agp 15

I nformation 1319, the block length information 1310, the | ow frequency
code 1910 and the high frequency code 2312 without encoding nor

mul ti pl exi ng the grouping informati on 2310 and the grouping information
switch information 2311. Next, an explanation is provided for the
configuration of a 20 decoding device according to the eighth enbodi nent
with reference to Fig.24, which is a bl ock di agram show ng the

confi JRfRIMALIgN switedt bafergnasion @3 b1 doomtheegoaiping lisfarmationode 1913
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devi cé“&watwﬁﬁlﬂs@tﬂl@ﬁtmgdﬁl@t siighdexpndigragiing informatiorequency

2403, 228010 pting Vst hldS! AebilanchHHRA: vand aubem motdhi i 2404,

a sw idhnmjm:aﬁmn%@die thﬂ@caﬁlﬁ@cthé@e?%ﬁ)d @Fﬂéﬁim&'gt et friatiog EQQO
frequen unit 1608. e code dividing unit

2401 m%%‘i%fg?r‘r' g feééé“@” tgfzemfreﬁucrtcwe hamtkem@a@mg iunidr iramﬁn %610
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Firtgqaencf/@h?%de 2% OnP% Jm EBE%@)'/]GQg gf%eggggﬂééumqar%%ﬂ)@%egodes
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.frequmwpmei‘twcmw $héAheg hprage t(%%leg%% S?ﬂetf.ﬂu {:ﬁgﬁét\“@ ch are

encodi pararret ers in compliance wt sanme time,
" the |60de A &L@l@é@lnsaum'délﬁﬂBnmSt needs to multlplex the switching

15 informatton 1319, the block length. information 1310, the- low
frequency c.ode 1910 and the high frequency code 2312 without .

| encoding nor multiplexing the grouping information 2310 and the

.--grouping information switch information 2311.

Next, an. explanation is provided for the configuration of a

20 decoding device according to the eighth embodiment with reference
. to Fig.24, which is a block diagram showing the configuration of a
" decoding device 2400 for decoding the output code 1913 generated :
-in the decodmg dev:ce 1900 shown in Fig.19. The decoding device

. .-2400 illustrated in: Fig.24 is a decoding device that employs as a
95 . .Io:wer.frequency b-and-decoding unit a decoding system pursuant to
an encoding method known as block grouping in accordance with the
MPEG-4 AAC system, for example, in the 'decoding -device 1900

_ shown in ‘Fig.1-9 and that decedes the higher frequency band by the

- use of‘groepi_ng i‘nformation provided from the l'ower frequency band

30 deCOd-ing unit. Such decodmg device 2400 is compnsed of a code
- dmdmg unit 2401 a lower frequency band decoding unit 2402, a
first higher frequency band decoding unit 2403, a second higher
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unit 2402 outputs the grouping information 2413 acquired frouy2p@ 16 | ow
frequency code 2411 to the switching unit 2405. Such grouping information
2413 is then inputted to either .the first higher frequency band decoding
unit 2403 or' the second higher frequency band decoding unit 2404
depending on a selection indicated by the switching information 1611. The
sel ected higher frequency band 2o decoding unit generates high frequency
coefficients 2414 according to the block, length information 1610, the-

hi gh firequenay, QmiedZdé%od:ntgh%ndu?"‘Q&bﬁqU§”§W|E@‘?i‘;{4%%ﬁftt 24442 eg%“' y when

t he second higher -frequency band decodi IS se - and
the. GRRETHE | foshhtRing 2nrat 256ﬂ7,putand atthet heﬁramyency-&uule sel ect ed

hi ghen 3SR ding unit .perfornms. decoding for each encoding
cell gﬁé?ﬁe bag'?{g%q& %lg@a%s)l ¢ transform bl ock when the bl ock | ength

i nformat i onImGE’L@ 2idndilvatard ¢ hivididpsinit 14081 @videlsogh ifpwseddeand when
th bbp:ﬁ% tR i nf tign 1610 indicates that a transform sub-block is
d ‘f P@ bg B[)CIT’EF 3?@85 ndffeemating odi @40unithepeswitahingecodi ng -
f I
: ﬁ&. §§‘?§3ﬁ‘839¥“ﬁ2q¢% Pl ety kel 5423’ A0T S0P 3EEaBRRLE, o ng
cel | B88&d2842a tThes ar feqtleady bandudesodéng mﬁ:ﬂ\@ﬂ:mcdetbdesents
i t f t f bI h t of NMDCT
oot | ERETOM FroquBpRy EAE Xad't HEERRUNG, o oA ranstneubloskaseatbai ng
par anitdicatedl bge thiee Ulo@keléﬁgﬁﬁsarﬁforfﬂ‘&tﬁhr $l6 10 98RG: ftbea%ﬂgyga“d

decod; | unjt 2403 and the second. higher frequency band~dec g unit

Jih, tprmtienni2dh3 W[@‘Fd&fbflﬂl ¢henlewwfrerjumenayecodi iy te) lard cor di ng

to t of the first hi
| e 008, WAL, URANERES 8 ekt e BT o banc
decodtog ﬁmemtsa@mcln ate etacodiing perdneete@Ofh Iddmima?ﬁéé wrth fhe. 18,
-excl u t e S eryor or eac an encodi ng on the
| PhP sy BmncrAf ShesAuls b, de I ¢ angrdegeding
basi 25t st &g, ihe pmrcsﬁ%ugycwbangrdapo thg :
e nf QAR 280226dEpubX Rh@'gHoAPTng inFEARGLAS S 241 51 8Guired from the
- 15 1low frequency code 2411 to the switching unit 2405. Such grouping
_ information 2413 is then inputted to either.the ftrst higher frequency
band decoding unit 2403 or the second higher frequency band
decoding unit 2404 depending on a selection indicated by the
| switching information 1611. The selected higher frequency band
- _20 decoding unit generates high frequency coefficients 2414 according.
to the block length information 1610, the-high frequency code 2412,
“the low frequency coefficients 2415 (only when the second higher
~“frequency band decoding unit 2404 is selected), and the. grouping
information 2413.

95 . To put it another way, such selected higher frequency band
decoding Un.it_pe-rfo.rr‘ns.decoding for each encoding cell on the basis
of a bas_i_c transform block when the block length information 1610
indicates that a basic transform block is used, and when thé block
. length information 1610 indicates that a transform sub-block is used,
. 30' the selected higher frequency band dé‘coding unit performs deceding
for each encoding cell on the basis of a transform sub- block group
- mdlcated by the grouping information 2413. '
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As just described, since the decoded | ow frequency 15 coefifdulyi2eed s 2415
and the decoded high frequency coefficients 2414 are MDCT coefficients

" based on the sanme transform bl ock | ength, - such coefficients can be

- conbi ned by neans of a sinple adding processing. The spectrum conbi ni ng
unit 1607 adds the low frequency coefficients 2415 with the high frequency
coefficients 20 2414 to determ ne conbi ned spectral coefficients 2416. The
frequency time transforming unit 1608 generates to output an , output

si gnal 2417 AW grerdding ngllibesedon mmsfomushbebmmﬁﬁtlu%@%c&é@d

ff 4 f k ble for th
encodi B TSET (£l o RERANIRS Trus oluraiBoost Ssamstorm epr esent
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I\/Eanv\hlle‘dd I's possible for the deco | ce t o per orma
cor re@CCHBIqfagthe same rﬁtﬁ(ﬁo‘éﬁdeezﬂ:ﬂdlm@ plarametarsdedSince he

f bit d
ot Bupope 1 Reions Bithe RSt o RET {babenty, Sapd aBhIMEniBah Phder "
fr equdhey Bandndnchdghgrurﬁraqlmn(fwl t;jza}}&ix%t@@ O%n drﬂBUtz&Gde Rf d o1

- u t he out put code

?ﬁcgﬂg%ﬁgﬁyl ity ?ﬁ\#@g oAtk S‘elel"l%gt‘ﬂm& A encgdmg celbaceardingdoi ce is to
be coedncpding tﬂbrﬁ?ﬁ&@éﬁ% dﬁF@dEﬁ@ ggmé Fﬁsb{ﬁbEeoBf %sﬁfﬁl{;g} gh%i’p' ng

informati'on as illustrated 1n IS ab how ng
t he .cBFRYYBREQY | Qﬁndfd%som@dmgiﬁa&ambtﬁé%dmrd -Hégldr figadlneneyt put code

2855 baRid HeTodRa AR, 150 55 G2 Seiiting Bevite Toad usiratadifas s ©°
- resul F:gma,pextmmny; thlaQCé(eébél’rP% f?ﬁ@éﬁigéf@akﬁeawﬁ& Hfﬁguency

band _anpd the@%' her frequency Vi ce
decod?ﬁg AB\E is P§ @:(ﬁ@ﬂl%@ﬁrbfsl-lé)-dﬂdékdgvodpng‘tdﬂmalteﬂSBs! tlae tovver

g s esiRon 2L, Sl Sl SRk e
switching uk$t JMOSdesheim,Ct SINTEONth &1 n@eéﬂdbd low frequency '
15 coefficients 2415 and the decoded high 'fréquenCy coefficients 2414
are MDCT coefﬁcuents based on the same transform block length,
such coefficients can be combined by means of a simple adding
.processing. The spectrum combining unit 1607 adds the low
| -frequency coefficients 2415 with the high frequency coefficients
20 2414 to -deté;rrii_ne combined spectral coefficients 2416. The
frequency-time . transforming unit 1608 generates to output an
output s:gnal 2417 by performing inverse-MDCT for such combined
spectral coefficients 2416.
The above configuration makes it pOSSIb|e for the encoding
, 25 device 1900 to encode the input signal 207 so as to represent it with
-a smaller amount -of bits by grouping transform sub-blocks.
-Meanwhile, .it is possible for the decoding device 2400 to perform a
correct. decoding. of the input code 2410 which is encoded to-be
. represented by such smallter amount of bits.
30 . Moreover, when the second grouping mformatlon generated
" specifically on the part of a higher frequency band encoding unit is
multiplexed into an input code of a. decoding device as in the case of
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1607, and the frequency-tinme transformng unit 1608. The clddely@b®d di ng unit
2501 divides an input code 2510 into .the |low frequency code 2411, second
grouping information 2511, a high frequency code 2512, the block Iength

i nformati on 16-10, and the switching information 1611. The | ower frequency
band decoding unit 2502 is different fromthe | ower frequency band 2o
decoding unit 2402 illustrated in Fig.24 in that the first grouping

i nformation included in the | ow frequency code 2411 is not outputted to

t he swiiecsutg wnidod?4Q52 1 Apay t r d
decodi ngoﬁmt 2502 decodes ﬁ\gr{%ﬁéﬁreny&kgmezoqfﬂggﬁgﬁ ng?lto t he

first FdBoddr fyderedingdeaicers ttdbe ¢<m@guneddm Qérfdm'eq:lmoj'lmg)da 2411
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i egcode i uency,code or ic
Spgbl ||5F%r‘hugb %ﬁ%&{ BE{{@[’H?%%‘? ?F‘&FJ n&f%’b@ugoﬂe tregienay Baedrding to
the sandncttes oifyiver | fregfi@epnbaR. |d4oawvgﬁgbf<§ﬁ?6 fdicel ancggept of

hardma bot h the first higher frequency b I ng unit and t he
stk onderPgiag @?Elﬂfbﬁc@ﬂo b&r@'@ﬂéﬂ‘@ﬂed@f ancode5®mdumg uwhit 250k, &i gher

decadouedr TRAYERIY bahd Belodditd o3I 2tz o e FRfs MBRET HERYSa  ency code
- 2412 bandedededing mud:o'zmsg at segondphrmemfﬁéq@éh@? haﬁutdédomr@gt he
SW t chi the encodin devi ce% 2200, bl ock grouping: is
per f df 2%‘} Fﬁ& ﬁ?"é# d@H&yZGQ%e Q*sqzsww@nbsgmblmngsuuﬁltan ty-
bet wepG0 7, asth @i ﬂﬁélﬁréd@é‘ﬁéﬁ?ﬂmﬁéttrg h3F6Fmihg GHR Redder . requency. band,
15 The code dividing unit 2501 divides an input code 2510 into
-the low frequency code 2411, second grouping information 2511, a
high frequency code 2512, the block length information 1610, and
| ‘the switching -infqrmat_i‘on 1611. The lower frequency band
decoding unit 2502 is different from the lower frequency band
20 decoding unit 2402 illustrated in Fig.24 in that the first grouping
' information included in the low frequency. code 2411 is not
-outputted to the switching unit 2405. Apart from that, the lower
frequency band decoding unit 2502 decodes the low-frequen_cy code
" 2411 according to the first grouping information included in such low
: 25 frequency code 2411 when block grouping is performed in units of a
‘short block and then outputs the low frequency coefficients 2415
represented as MDCT.coeffi‘;:ients to the spectrum combining unit
1607 and to the second higher frequency band decoding unit.2504
just like the lower frequency band decoding unit 2402 does. The
80  first higher frequency band decodmg unit 2503 and the second
- h:gher frequency band decodmg unit 2504 are. different from the
- first higher frequency band decoding unit 2403 and t_he second
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regardl ess of block grouping of short blocks in the | ower ifirely@edtcy 15
band. Since the second grouping information 2511 indicates how transform
sub- bl ocks of the high frequency code 2512 are *-block-. grouped, it is
possi ble for the first higher frequency band decoding unit 2503 and the
second hi gher frequency band decoding wunit 2504 to correctly identify an
encodi ng cell of the high frequency 20 code 2512 according to such )

grouping .information 2511. As. just described, since block grouping is
perfoﬁH&U"ﬁbﬁr@%EenﬁVghaﬂﬂedﬁémmyn@pd@ﬁﬁS&QOﬂnﬂhhﬂraMeddhmgﬁgeiﬂch12200
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" expl aaaid dihé ssecavd dRIgher FredAFEREPIDARY dae i t signal
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Fi g. 23405.9. D6 thé endudink dieadtan2200)i bbb e UPiry!iat beﬁfcgfméddecodi ng

:__ggvi,g:‘,te ﬁg%cﬁf?{: decodi n‘?._t e _output code fromthe encoding device 2300 10
i 11 ugtHa Ighfreqency £ode,ghl sk theneasiscefisiiitarsitydeBoeens = a
d 20 iREMigC & oo [= =" P i LGod ' th
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rut t iRt esst of bhockgnougpidy afdshoetthblodes ddeshe lower frequency

‘15 - band. Since the second grouping information 2511 indicates how

o transform sub-blocks .of the high frequency code 2512 are
“block-grouped, it is possible for the first higher frequency band
decoding unit 2503 and the second higher frequency band decoding |
" unit 2504 to correctly identify an encoding cell of the hi.gﬁ frequency
20 code 2512 according to such grouping information 2511.
, As just described, since block grodping is performed for the
- high frequency cc)de 2512 in the encoding device 2200 based on
-simitarity between transform ‘sub-blocks in the higher frequency
_ A"--band, it can be s;ii‘d’ that such encoding is performed more faithfully.
.25 to the original sound as compared to when the high frequency
' -'coefficien_ts 2414 :.are acquired ‘in the. decoding device 2400 by
-directly diverting thé block g_ro‘-upi-ng.‘.of the lower frequency band to
the higher frequency band. With the decoding devil.ce“ZiSOO with the
o :'r.above con-figurati_en, it is possible for the dec’e_din.g'device 2500 to
'_,.30 "decode an input .signa!l en_codéd_. more effici,én'tly by the encoding
device 2200 which groups transform subeb:locks ina manner optimal
for high frequency cOeff-iCients,..res'u'-lting in ‘_an-o.u-tpu't sigﬁal of an

-4 -




hi gh. frequency code according to the first grouping infortaliy@#0&h when the
second grouping information is not nultiplexed into an input code. Such
decodi ng device 2600 is conprised of a code -dividing unit 2601, a
grouping information switching unit 2602, a first higher frequency band
decodi ng unit 2603, a second higher frequency band decoding unit 2604, the
| oner frequency band 20 decoding unit 2402, the switching unit 2405, the
spectrum conbining unit 1607, and the frequency-tinme transformng unit

| GO& THKCreégseddquiadityy unit 2601 divi des an input code 2610 into second
groupi ng. | tion 2611, a high frequency code 2612, the 25 switching

i nf or mat | onrﬁ%ﬁrpﬁ%r%ﬂ BBEX *Pﬁf'%rm\rléﬁdl@moaa:lﬂmqh@g deviequency
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decodicegffigient248ad atewi firguedc o chRefigl iiAf | i ing "’
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mul ti odednthe g ipgadeyin® 230 depiched dni higo23at | Big.26 t chi ng
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t he f RSt W}#-ngronmn@ ninfiosmatioh | svheputtfer secand gheouipiaguency
pand HsRdon KihutltpI&xEaSildo dr PSSR Snlknbabebdes™a ™"
- high frequency code according to the first grouping information
15 when the second grouping information is not muiltipléxed intb an.

- input code. Such decoding device 2600 is,compriséd of a code

- dividing unit 2601, a'g.ro'uping information switching unit 2602, a

- first higher frequency band decoding unit 2603, a second higher -
| frequency band decoding unit 2604, the lower frequency band

20 ~decoding unit 2402, the switching unit 2405, the spectrum
‘ combining unit 1607, and the frequency-time transforming unit
. '1608. o B
The code dividing unit 2601 divides an input code 2610 into -
| - second grouping information 2611, a high frequeﬁcy code 2612, the
25 switching information 1611, the block tength in-forma-—tio'n‘1610 and
.. . the low frequency code 2411. The second grouping information
© 2611 is multiplexed into the input code 2610 only when such second
'groupingf.informa'tion 2611 generated specifically for the :h-igher
- ;frequency.b-and is used. The second grouping information 2611
80 - outputted from thie code dividing unit 2601 and the_fitst g-roupi.n.g'
- information 2413 outputted from the lower frequency band decoding
'g'nit' 2402 are inputted te the grouping information sWi‘tchi'ng unit |
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-decoding unit 2603 or the second higher frequency band dedodiy2§06 15 unit
2604 sel ected according to the switching information 1611 to decode the

hi gh frequency code 2612 on the basis of selected grouping information
which is an output fromthe grouping information switching unit 2602. In
ot her words,. when the second grouping information. 2611 is multipl exed

I nto.the input code 2610, 20 decoding is perfornmed on the basis of the
second. groupi n i nformati on 2611, and when the second groupi ng information
2611 Zé, th'lem ﬁMéﬂCDndogrOHpungwmfoodwﬂﬁhOZGd.elC@Silrﬁglﬂlpl@@éiflOr med

t j n nforn:at on 2413 fromthe | ower
frequéﬁggb@g%jn ecogsﬂ (9,2%%' RB'It'B“?ﬂa‘t” |rﬁ‘iit'H@“p§!é’§Eﬂl*“25ﬂﬂ'§x I

anpl e 2602 heedbced flmegr@el@oﬂa gROUTRY ARfoRHALTOh "SI | gdf0sf NAte @
at

functign to detect the presence/absence o of the secon group| ng
i nf or 19 GH BEMLIegeds segons wpqmogseofomngtmmum11u ahadk maeu fims@611 i f

e 1 oL A Rato 20r S0 At Bhe et dhd SR B ntorshatianng

the first grduping |n or mati-on

groupidfg 1 rﬁlotpmthem feea thig cosleﬁlcﬁvtdtli?@s%lﬁltezemhais anpWitt&d to drade
Information 2413 and the second grouping

i gfgmﬁaghgﬁ?ﬁéﬂ encf 6[)0%% 33909069 uni ougp Hivatberkandd whendteml e is
fa cons iy et EVET g PRt

the gro
,unlt 9‘63 31%3(95 the geeuping dnfetrationswitchingamit 2602pidlectsithi@mt i on

de 26 The d h
result O?”gﬁ?@;ﬁﬁgdmrﬂf&rég?wdﬂ :2)4130 s é@etd F’Bes ?gﬂ?rg;ﬂg%ﬁlggtn ﬁg
“inf ormfﬂrmﬁﬂm milrfﬂagriwputléaZtoSa qubmtﬁ ﬁ‘i‘:(@; ehE géﬂupu@g_-ou}ﬁ rmation

switchi uni.t 2602. Another exanple i's that group I nformat i ol -swtch
i nf o84S on 10 i ndi cating the result of a swtch made |n t he grouping

goner a1 g it TSSPIOGER potiffid Fof RELANER mnetl rEGigaeY hand. devi ce

2300 decadinginiti 2603y 02 Zhevsedorid Higter frddu@heyesahat QeEBﬂmg
.15 unit 2604 selected according to the switching information 1611 to
decode the high frequency code 2612. on the basis of selected

grouping information which is an output from the 'grouping |

information switching unit 2602; In other words, when the second
~~ - grouping information 2611 is multiplexed into the input code 2610,
20 -decoding is performed on the basis of the second grouping
- information 2611, and when the second grouping information 2611
is.not multiplexed into the input code 2610, decoding is performed
| on ‘the basis of the first grouping information 2413 from the lower

= frequency band decodlng unit 2402. Note that, in.the present -

. 25 - -example, although the grouping information switching unit 2602 has
- a function to detect the presence/absence of data- of the second
.groupmg information 2611 so as to select the second grouping
‘information 2611 if there is. such data of the second grouping
Lo ‘information 2611, and to select the first grouping information 2413
80 |f there is no data of second grouping mformatton 2611, it is also
o possible that a- switch is made between the first grouping
. Information 2413 and the second groupmg lnformatlon 2611
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hi gh frequency code 2312 in the higher frequency band encddiJily 2086 uni t

1904. In such a case too, it is possible that a control line is provided
bet ween the code dividing unit 2601 and the grouping information swtching
unit 2602 so that the code dividing unit 2601 separates grouping
infornation switch information fromthe high frequency code 2612 and

"out puts such grouping information switch 20 information to the control
line so as to make a switch of the grouping information switching unit
2602. tﬂf@ﬁghnﬁﬂ@thﬁrUMEﬂhoﬁrOV|d|ng the grouping information switching

nit 2602, b h r st ro n formation 2413 and the second
;I’l)upl ng i nf o?]na%gﬁ‘r\ﬁfez%;lﬁh u@iﬂ\‘%"é@?%'ﬁ Blr%ldeq)lbﬁt@tee@ thesevdet ed
hi gherdivudqugrmmt256bdn§'ndct?@6f69 Vﬁbﬁgﬁ%?ﬁ@(}@@?ﬁ;&ﬁh%i@%ﬁS@econd

t hat - sucth Iﬁcted hi gher fre cy b
gr oupi 79 thaj & ﬁa‘t:?@)ﬁ Q‘Md"&h tozﬁﬂﬂemakes Eg[jadgnmentrﬁmrwnbtn@rmm i f

hve- T et Qbiud B ARERASLBICSALE 2 ShiidBlercd foto masanuing
devi ceCQ@OOZGinecd’dﬁemp acuordiagonal tRBCPESdIt Q,sf gume@ﬂag«ﬁ%ﬁq by a

“sub- R HoRatdise & Wﬁqﬁ”ﬁ%?é?gaﬁféé‘iﬁmmm swilbthingqudoey
g‘g%@?ﬁ%ﬁ;&%&ﬁwﬁmﬁﬁﬁ'f"'ﬁ’@Sé@%”& TR Uit 0. Gevi e
putthadi gnaummgcmﬁosrrhat:w switbReitfdrnaaBig Of an
L%@E&*Q@"‘ﬁ%ﬁ%@r e bt 4loa et gadn if heogtorpingeinformation o af so
possi. smmhmg hemdezngmd@éﬁ@ra?t@ﬁ bg d%ﬁ‘é“' Hﬁsﬁﬁé@gﬁ&%m chis

smaller in bit appunt of an I nput code but ct' to
qual | g¢n ed@t%‘??o%‘&!‘i o3 ai, cf@rfp@b@mwleh omethteCMrm@fdeheCenZ:‘iﬁﬂnglo Not e

- that. -gki/féd he sane sarrpl ing frequency
are ussd bo?f??gqa%%ﬁ gé%?f/ éhﬂ‘ Besa mpitiplexeadi gﬁP

f r equeittly ﬂmmmmmm tthe méh@nﬁteqir@néprbsﬁaoeh%ﬁﬁ& ces and
dgCodl Agk cl‘@’d&.es I%CSBEH'a Case too, it is possible that a control tine is

provided between the code dividing unit 2601 and the grouping

information sw1tchmg unit 2602 so that the code dividing unit 2601

separates grouping mformatlon switch information from the high

frequency code 2612 and outputs such greuping information switch

20 -information to the control I_-l_ne S0 as to make a switch of the grouping

~information switching unit 2602. Furthermore, without providing

: the grouping information switching unit 2602, both the first

- grouping information 2413 and the second “grouping information

2611 are configured to be inputted to a sel'ecl.:ed'higher frequency

7 25 band decoding unit via the switching unit 2405 so that such selected

higher frequéency band decodlng unit uses the second groupmg

- information 2611 ahead of the first grouping information 2413 lf
' there exists data of the second grouping mformatlon 2511.

o ~ The above-described configuration makes it possible for the

.?0 -decodmg device 2600 to decode an input signal encoded to be

represented by a smaller amount of bits by the encodmg device

2300 which groups transform sub-blocks in a manner optimal for
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to the foregoing seventh and the eighth enbodi nents, a di ffeg2006A5
sanmpling frequency may be enployed for each encodlng unit. As an exanpl e,
an explanation is provided for the case where transform is .performed in
units of a basic transformblock first, and a sanpling .frequency of 24kHz
i s used for the encoding of the |ower frequency band and a sanpl i ng
frequency Of 48kHz is -used for the encoding of. 20 the higher frequency
band. First, assumi ng that 2048 sanples is used as a basic transform bl ock

| engt hhigH th@@UWDCV coréfficienrtts 207RisaebeeqentigCadd®d a5 2h %gsglt of
4

st GPEOEEFIhEPH Sfuafily Sof “FBpnadentt Slangh Offﬁﬁg?ﬁwﬁﬂgkl—ﬁ it
1024 sfacpbates PossebloNer the!EsLEdig %QQ e B80S ARIMIRE B o Rl

coefficients é 4%3 npl es as | ower uency coe
f reque‘-‘ﬂ@?a'dﬁ I¢ ﬁéﬁt‘&err bpithechit amoughalf @t ifput Kbddibutwthith iknver se

R QURIGIREE Bty GG Eloo et thR SrialnaT somihg S spinnared Wibhber of O
sanpl d@ﬁ)ﬂecﬂﬂbﬂgl devm@l?adoms RiftbeFMOrdalf is aﬁ;gét%6§S|blgo%ﬂa'6tﬁ$”pl ed

to, ue of ling frequency~
coef fﬂé%@?’%@&g'gﬁrﬁﬁ t9ReAvH® BR avtputisjgpal nohidhis s,ﬁmﬂémn an i nput

R T N

- ext r ad@tggioratior agpicomparediwith diver dtel‘coqliﬁgccfebﬂf@ X50@. are coefficients
avi ng such | ow frequency NMDCT

b d f 24

CBEET ol en NOTB, bAgL ARBOUENE siBnaTe LeGenttiantsabansst orcthe samg o 2045
.sanpl s& fréed Qsedf e C it a hi gher
_ ?rgguenmt;ggg engogm{g Sarﬂét e} criegg)g@t ?\%Ié;aﬂgl%%ﬂfﬁ%%ﬁgx Pg%eal [ Izgd
‘with ﬁHFﬁﬂ"ang&'Er@n dsanfewes frequenciyedbad eaeddlmgt it ouertHe equency

band erprah Aot Fbr ¥HEJdiRd" lE:efsrgﬂ%eae%o%a Sgg?gég acgc?llc}mg
| to the foregoing seventh and the eighth embodaments a different
15 ‘samplmg frequency may be employed for each encoding unit. As
an example, an explanation is provided for the case where transform.
- is.performed in units of a basic transform block first, and a sampling
frequency of 24kHz is used for the encoding of the lower frequency
- . . 'band and a samplmg frequency of 48kHz is used for the encoding of
20° the higher frequency band.
| , First, assuming that 2048 samples is used as a basic
- transform block length and that MDCT coefﬁcuents 2048 samples are
acquired as a result of transforming an input signal at a samplmg
: frequency of 48kHz by 2048 samples, such MDCT coefficients
- 25. represent a signal at 0 ~ 24kHz. - If 1024 samples in the ‘Iower
- - frequency band side are extracted from MDCT coéfficients 2048
A _..samples as lower frequency coefficients, such fower frequency
S coefficients represent a signal at. 0 ~ 12kHz And if inverse-MDCT
. is performed for such low frequency coefficients 1024 samples, a
80 “time signal havmg 1024 samples is obtained, meaning that the
' | rnumber of samples of the time signal is reduced to half, that is, -
-_:rrdqwn sampled to half the value of the sampling frequency. N
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Wth the above configuration, the transform bl ock |ength i1 Julyl280ti gher
frequency band encoding unit is 2048 sanples, while the 15 transform bl ock
length in the 1ower frequency band encoding unit is 1024 sanples. Although
their transform block Iengths differ, since their sanpling frequencies
are 48kHz and 24kHz respectively, their transformblock lengths as tine a
re the sane (2048/48000 = 1024/24000). To put it another way, that the .20
transform bl ock I ength of the | ower frequency band encoding unit and the

ranstor m DhockbenstboefreRidl 9%aT LSIHBTEY B2, SIEY T e 11

same in terns of tine iS a necéssa
confi RRHCTEHNAMDET rfoe ah depudlmgnaa gp@og@@gc,g@ﬂt%eb%)é

confi [ sf bl.ock. lengths An ,te | ower %frequency
band Bh‘ﬁ Jﬁ??ﬂ&rﬁ;ﬂ ﬂf &f« f'Fe@ﬁ!énb? aid thaedos rfyeguienay e set to

'-bethMBEffecoeffae«rerst Ny ~lsow_frequency MDCT
Do aeacqUiRed b 2 b ICE el 0nd saf whi ch

o 'fgfig’é‘iilJﬁﬁ‘iiiﬁ‘?;?”?L%,@%;s\;ﬁiﬁmﬁﬁsqzﬁfégf%ﬁ@geg' prded a5
e 8 bacipraooes e ;m.@maﬁ;‘ﬁﬁsﬁf%’;"w"%ﬂ?“m’zzmw Pare
conbi aedee it MDCT coefficients de od%dgl\@gpelre _
coef frerents, ﬁagggé) a&"?iﬁ%lbﬂglmﬂi&i@dn@ af [o8krzfreiremverband t he
encodengoduﬁyl agsitangneecgdi gJa gyi (ﬁég}]?ﬁ&%ﬁrdl n ciﬁpﬂéh 'rrilixapﬁlittso t he

el ght hs entz: nts expl ai ne bove
Jles ifiSRE (cHR acmfuguratsomde; bealized tWetH i wﬁgﬂﬂddﬁﬁ%ré ond

" hi gh odi n its or the flrst he second hi gher
f req%an@y%mﬁgﬁehﬁg]gﬂﬁﬂ éhsép%ﬂéém%geaem baadi encoding al so
possithié amditthe highel ﬂréql{éf{@ﬂgaf eqﬂtf;m iﬁgﬁgor m sub- bl ock or

ansform

_transformg#g Lock roup when a -tr 1ock is used. ‘In the case
‘where a trXH&RokRe 3 BYI@I 6eRfigunatians cheetcansfarmi bldck Yeugtht iyt - an

| nputthei lﬂi@ﬁieﬁ’ﬁ‘étﬁfency band encoding unit is 2048 samples, while the
;5 transform block length in the lower frequency band encoding unit is
1024 samples. Although their transform. block iengths differ, since
thelr samplmg frequenc:es are 48kHz and 24kHz respectively, their
transform block lengths  as time are the same .
(2048/48000=1024/24000). To put it another way, that the
20 transform block length of the lower fre‘du'ency band encoding unit
and the transform block length of the higher frequency band
encoding unit are the same in terms of time is a necessary.condition
to realize the present configuration. ,
| - As is true of decoding, a decodmg -device .may have a |
25 -configuration in which transform block lengths .in J;he lower
~ frequency band decoding unit and the higher frequency band
.-decodmg unit are set to be the same in terms of time. In such
- conﬁguratlon low frequency MDCT coefficients 1024 samples based |
| “on & sampling frequency of 24kHz which are decoded in the lower
80 _frequency ‘band decoding unit are regarded as 1024 samples in the
o lower frequency band side out of MDCT coefficients 2048 samples
'_A._-based on a samplmg frequency of 48kHz after up-sampling IS
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greatly in the direction of, the tinme domain but does -nottivalyy@0oefich. in
the direction of the frequency domain. Therefore, it is possible 15 to

sel ect. the sane higher frequency band encoding unit for a plurality . of

hi gh frequency encodi ng sub-bands in the direction of the frequency domain
i ncluded in the sanme transform sub-bl ock or the sane transform sub-bl ock -
group. According to this -configuration, since swtching information used
in the encodin% unit 20 is encoded not for each encoding cell but for each
t r ansf BERMO 0B ded Bich lovafrefqirensyMDIOT kogfoichenid are uIRbikkE t O

r educey i i ired to encode the swtching infornation.
ote. At REAR Boufin A WD ERCEU e SiGE g dins MOLT Gletsiengst o 1 he.
first basedeoriglsdraptitipdragnencdf of piogesent 25 -invention may be

realized 'asg\gncodi ng nethods and decodi ng. methods by allow ng connections
anong procesSPREONEScdLrEe fpcordingalderd cesnandndecbdéngh deviices! t is

B o apSIIngRte th S ER Pt B TR SRR it P AR Aoy o
pr_ocr:]eﬁﬁhpuah & @lr tn@fm-mmowsepg_eserrtésgm rwaicw(rja)%ﬁrﬁ'ﬁfﬁl’&rig_ hﬁd“tgé'?ge in d
e By PR S TR e BBt s o rmscing 5015
funotionali vy o e andotfie Stond hghar feaytingl e Weedfing or di ng
to thgmf::pgcn arpertreneeding cathbaisienitsisohlgd poystbnthateswitth is - - |
oF8 e hiadelrofain RandtBRin (b btus OF i o iR ool Gick GreUghul pped
+im brudueast transforani suts- BIICISR gkeill © i eRETANE Wherd Atifisigrfic and CS
di st r P bTaek IS Hiss 07 iancodisiamiviisaswab thatan knput isigal Warias er net
conmUf eI e Rt SO RRRTHAR iforu RGE de S Mo veRgmpdc PO
Mor eolieithe diredtiendof ghecfiexpuencerdbmaing tTReref@&ENit is possible . ‘
.15 .to select the same higher frequency band encoding unit for a
plurality of high frequency encoding sub-bands in the direction of
t_’:he freq_uency domain included in the same transform sub-block or
- the same transform sub-block group.  According to this
_ configuration, since switching information used in the encoding unit
- 20 is encoded not for each encoding cell but for each transform
| ,su_b-'b'l'ock or a transform sub-block group, it is possible to reduce
the amo‘.u-nt of bits required to encode the switching information.
Note .that the encoding devices and the decoding d_eviceS
according to the first to the eighths embodiments of the present
‘25 invention may be realized as encoding methods and decoding.
~methods by allowing connections among 'p_roces-si-nlg procevdu'r'es:
,Whiqh r_ea_lize functions of each unit. It is possible to realize each
X prqcessing procedure by descri_b,iﬁg itin a pregramming language as
- software and by executing such software on a processdr. By storing
30 . software described in a programming 'I,;a.ngua_ge in such storage
- . medium as a ROM (Read-Only Memory) and a hard disk drive, and by
-executing it on a processor connected to such storage medium -
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-invention is suited for use not only as an audi o decodi ngtidielyi20es 15

equi pped in a honme-use STB, but also as an audi o signal decodi ng program
to be executed on a general - purpose conmputer, as a storage mediumin which
such, programis stored, as a circuit base, an LS1 and others specialized
for audio signal. decoding equipped in a STB or in a general-purpose
conputer, and as an IC card- to be 20 inserted into a STB or a

gener ‘3L purpose conmputer. | | July 2006 CLAIMS 1. An encodi ng device
corrprl rﬁe lYa0¥ vigta metav anky i achudiong thephiternet] ¢hdl firdetiamalityudf si gnal

t e I f
pand D, EHCQURRERACES Y EREHERSAppe1dnisatancarding Borthe firgher
f requéocl;he tmgﬂthaembm:nﬁéﬁqyﬁﬂclhégﬁ'ﬁb%@ﬂw&!zﬁ@ﬁ 1;99%%49& to encode

the divided | ow frequency signal generate a | ow frequency code; a
simlarity, judgi ng unit operable to judge simlarity between the 0 * 1

high ii—ﬁﬂygﬂﬁ‘h[ 'icﬁib‘i' Ittﬂ.e | ow frequency signal, and output the :
simlarity; a pl u |ty o! i gher frequency band encodi ng units operable to

encode the Fh@hence)qhagcydesngeabctblrdug@ f(gsmt‘y,?@@m@qﬁmmﬁhgdgl and
del ccsuBiel BoP sl 4 BT Bl i ﬁgmaéﬁgﬁﬁeﬁ@%éééhﬁm”méf jngni ts
basedstatibhs fornsaestiity. b*b%’@caﬁﬁﬁgsﬁl\éﬁfcﬁﬂghB@S uggcz}/n lgﬁn:ﬂgencom ng

uni td‘gerfor m encodi ng, gener at'e selectron’i n | Onh SpeciTtying an
%o@e‘féﬁﬁl ®fed bSZOﬂﬁeﬂSeIdistlﬂﬂulﬁltginesei‘veqUQOC)dIB&ﬂ@lR&COdl ng

‘ t { bl t | tipl t he |
| ?P'equ%‘f"“nﬁy s Qid of ol BlcSt S v SBRIAIIT Aot ittt Al
:frequandio stgnial €ncoding meiggamdto w@aﬁ@chrteatwﬁw @@aqﬂgaﬁbag euni t and

the selection, informtion m t he encodi ng sel ec |ng uni gener at e

" an SHPRULES @df‘?9St?ﬁég&ﬂlﬁﬁﬁmmcbmmn@gr@rml&lsin)ﬁbdrther
Incl.udes aM@v&sver,. the decoding device according to the. present

invention is suited for use not oy as an audio decoding device
- 15 equipped in a home—use STB, but afso as an audio signal decoding
program. to be executed on a general-purpose computer, as a
storage medium in whi‘ch‘such program is stored, as a circuit base,

an LSI and others spec:ahzed for audio signal decoding equ:pped in

a STB or in a general-purpose computer, and as an IC card to be
20 inserted into a STB or a general-purpose ‘computer. '
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frequency band decoding unit operable to decode the | ow friéguiggess code
generated by the | ower frequency band encoding unit, wherein the simlarity
judging unit judges simlarity between the 80 high frequency signal
‘acquired fromthe input signal and a decoded signal in the |ower frequency
band generated by the | ower frequency band decoding unit. -82 11 July 2006
3. The encodi ng device according to Caim further includes a

down-sanpling unit operable to down-sanple the | ow frequency signa
acquired as a result of the bandCALMSon, wherein the |ower frequency band

encodi Ng URh terfIR z | ed | ow frequency signal. 4. The
encog:il ng d‘ggiece acﬂ@r%cﬁmngetco%rgpﬁgmrther I ncludes a second band

di vi di ng ur@ firsipbaadl dividing unitcopheabliegte tivddeeme \inpat gighal irito a

pl ur ghi; Q- | he sim.|ari ] ing unit judges

21 o ety 11668 reBrlidng b GaRelinf hlavet fEdaléarty bt o
fsequard\a highhdirequenciesignalstepiesehtiid e siapediing S‘ﬁghéi’ifﬁgq&iéhty sel ects
one qf_ a,plurality of the higher frequency band encoding units in

acco 2 with the 15 sinmilarity for every sub-band, and the sel ected

hi gher frequemwer bfagueneyd! iHcoRInGQI8Sitt } b hyd t he

_ sub-g‘an_d ) F The engodi ng Eg\?idégﬁgccér'%igﬁltt QEE@?%’}&) %Qcaﬁgrg?éﬁ t he

- enco '\ﬁtﬁfeods Q¥ dregrency signaland geneaée a fowfreadenprmpdsicodi ng unit that

. encodes onlyyecj it s —p f e b- bands
from gmn?aa8| pI u*%???fg@@ t%@ ﬁf’%ﬁ@lfr”e% ﬁ%aggﬁg%gﬁa{n{h -n?gngr?gﬁuﬁf#s, when

- 1he highi freguepaynsignaleand Ithe dewr éreqifersiynisignal,y angié ohitplibetiecodi ng

.devigﬁnﬂ%? ding to dalm4 wherein the encoding selecting unit -selects a

. hi gher requency band encoding unit that encodes positional paraneters

a plurality of higher frequency band encoding units operable to
“encode the high' frequency sign@i through respective encoding methods
and generate a high frequency code;

15 an encoding selecting unit operable to select one of a plurality of
the higher frequency band encoding units based on the similarity, have
the selected higher frequency’ band,en'(iodin'g unit perform encoding,
and generate selection information specifying an encoding method

. -employed by the selected higher"f frequency band encoding unit; and

T 20 ' a code multiplexing unit operable to multiplex the low frequency

code from the lower frequency band encoding unit, the high frequency

B code from the selected higher frequency band encoding unit and the

- selection information from the encoding selecting unit, and generate an

~ output code.

25 | o |

. 2. The encoding device according to Claim1 further includes a lower

| frequency band decoding unit operable to decode the low frequency

" code ger_lerated by the lower frequency band encoding unit,

_ _ wherein the similarity judging unit judges similarity between the

._3'0 " high frequency signal acquired from the input signal and a decoded

signal in the lower frequency band generated by the lower frequency

“band decoding unit. ' | '
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indicating a relation of frequency positions between the siigh@gl200eh go each

of the sub-bands and a simlar |low frequency signal, - differential
- paraneters indicating a | evel differential between the signal.in each of
t he sub-bands and the simlar |ow frequency signal, -83 11 July 2006 and

the anplitude paraneters of the signal in each of the sub-bands from anong
a plurality of the higher frequency band encoding units, when the
simlarity indicates a high degree of simlarity. 6 7. The encodi ng device
accor dBrg t ol tEagAcadingrdenice e enmatingg ts eCeaith hofurtHers Bheeides ahi gher

f I ng..uni t that d th It | t
| nat canPa PR Qo Priorblen £ Bodar SRatia: hben 0wha SqERALY n cach

of thesigmabaoqeimst ag &irddlt épmér@ﬂﬁan&w%ﬁbﬁi gnal, and the anplitude
paraneters of the,si&gnal in each of -the _sub-bands from -anong a pl urality

‘of the ;hi ghéherelrytbsclowerdreasaninand encadiag vt encddes ithy
ingjc ' lmJarity. 16 8. The encodi ng devi ce
ac?or?ﬁ&?g%g!%%awufﬁggpn I ﬁ(@s@ia time-frequency transforming unit

operable to transformthe band-divided high frequency signal and the

- band- dj vi dedw ow .fr.er-&ge c% signal into spectral_ coefficients representing

respective fredddmiy! r{:{:}% S5 @cCotding to (dadmit fangheirvinglugesnat
oper aldecdvd dbahde divRIiRBE @riid! opé b bR HB - M JRCFr cy band

“into aplurality of sgb-Bbands,O\Rh%gﬁie)iiéh%ﬁga'zdrjngl E‘ﬂ%@"?ﬁdé‘i‘%&%ﬁ?{’ has a

noi se Sig&@AdnEe ia plusalityi@fi sgbubandsper abl e to j udge noi se characteristics

th 25 2 | h [t divid sub- bands, d .
R L L i B R e
" bet vieensigwal spesdctalofceies fsiwtbeméﬁdbnaﬁacm@fl-ow&?%éﬁBebﬁﬂf’%i%ﬁgl 6P |

spectral coﬂ)fécients selected fromthe Iower frequency ‘band so as.” to
det er AV YsPHPT F‘F‘ij-b.et ween the spectral coefficients in each of the 30

sub-bands ape! 8RcERRTY " SIRRIS GhANERISHLHHEY F SBINSGHSRY the
7 higher fre,quency band encoding units in accordance with the
15  similarity for every sub-band, and '
' the selected higher frequency band encoding unit encodes the
- signal in éach of the sub~bands.

5. The encoding device according to Claim4,

.20 wherein the encoding selecting unit selects a higher

| frequency band encoding . unit that encodes only amplitude
._parameters of_ the signal in-.each of the sub-bands from among a
- ‘pturali’ty of the higher frequency band encoding units, when the
o -similarity indicates a low degree of similarity.
- 25 '
6. The encoding device according to Claim4,
- wherein the encoding selecting unit ‘selects a higher
frequency band encoding unit that encodes positional parameters
L .~-ihdi-cating' a relation of frequency positions between the signal in
.80 each of the sub-bands and a similar low frequency signal,
- differential parameters indicating a level differential between the
-signal in each of the sub-bands and the similar-low frequency signal,
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frequency band, a plurality of the higher' frequency band HUnoly@i®® units
-84 11 July 2006 generate anplitude paraneters indicating an anplitude of
the spectral coefficients in each of the sub-bands, and has a first higher
frequency band encoding unit operable to encode only the generated
anplitude paraneters, and a second hi gher frequency band 5 encodi ng unit
operabl e to encode positional paraneters of the |low frequency spectral
coefficients simlar to the spectral coefficients in each of the

sub- bamds thetmmatiiide garpaetetos the Sifithiah &8eh SUEh U R s
di ffeiﬁ(gé,{ §h,&8ar arregersl,betive n &.he spectral coefficients in each of the
sub-b FHe? POV 3G o r{&ﬁ‘ heber {requensyt baodeansodinglwnitsp t he

Spect WieATHd sttty MnBRSIEY A ifyn Yo A0 < GRYLIG,PaSi S of he

simlarity, the | ower frequency encodi hg s-the -spectra
coefficients representing the frequency conponents of the |ower frequency

band, sand 1 h Lng selecting unit, selects one of a plurality of the
-fﬁqghgf freﬁnéngggﬁgﬁgbe(ﬂ%%{ﬁ%&qﬁ?ﬁ‘fjén@ntq ha!ﬁ@irs of a conprehensive

j udgment abwiterdin | tifgedied st ¢ had [ stipsta : sim ity. 20 9.-
The e'gcodi nlﬂ devj ce accordi ng toﬁdai?%r?%rt'ﬁgrt P%%'I‘%J%gs g _t'?dal?\és%/orm
bl ocklMEGHETCK o| RBDANgenSOdiBger ai§ tthahaleeodehartive erpssitisnal t he

[ t nsi _ oal . f QL. I th used.f [ f

{1 ans) oy e SRl b, (e TR BB ol difibe o Stioss hebiamm n )

| proriie [Sgnatar maciy o ther silts amdsdohtioassanmal o6l eegliencifereln

a‘ﬁdi t#{g’ﬁ%(!w %‘f‘iéﬁ%&"&i@%ﬁe iﬂﬁgf@rnﬁgﬁrs fefobhensignakini cacht ef 4he | ow

frequrItsyb ffie . .06eCtd . l-teNedd Dey 11 f ol th
-é:alece_]ct ed iﬁ?ﬁef?rrgggm?fﬁnagl%gﬁg% 'W‘Q‘Pt& %ﬁ%iﬁl@tﬁ‘?ﬁgﬁ%ﬁi&ﬁ&én{agﬁﬁg code

mul t (IO RY WRits s wheretheulsimilasiey indéchtéoekvery high degree of

- similarity.

15 8 The‘encoding device according to Claim1 further includes:
' ‘a time-frequency transforming unit operable to transform the
‘band-divided high frequency signal and the band-divided fow
.-freq-uency signal into spectral coefficients representing respective
frequency components; and

20 a second band dividing unit operable to divide the spectral
coefficients in the higher frequency band into a plurality of
_sub-bands, T

~ -wherein the similarity judging unit has a noise chara‘cte?risti_cs'

- judging unit operable to judge noise characteristics of the spectral
25 coefficients in each of the divided sub-bands, and a p_redic'tid.n érror '

_calculating unit.operable to calculate a prediction error between the

.sp—ectrali' coefficients. in each of the sub-bands and the spectral

" coefficients _s_'electe'd from the lower frequency band so as. to

N determine similarity between the spectral coefficients in each of the

80 _A;su.b-ba-'n‘-d's and the spectral coefficients selected from the lower

- frequency band, - . - -

a 'blu_rali’ty of the higher frequency band ~encoding units |
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'length information in addition to the | ow frequency -codéeltly@¥hi gh -85
11 July 2006 frequency code and the selection information. 10. The

encodi ng-devi ce according to Claim1 further includes: a tinme-frequency
transform ng unit. operable to transformthe .5 band-divided high frequency
signal and the band-divided |ow frequency signal into spectra

coefficients representing respective frequency conponents; and a second
band d %ldlng uni t g&er bIe to divide the spectral coefficients in the

hi gher P& §efic\PBR it PAPNGtErst yndicatiogs wn bamysljtuder oifn thiee

si | aspertistlebRericRitsNASSERIGeuFOUALRIAGL | 39 H0Y Bdst Yibhgper abl e

to judge noi se characteristics € spec ch of
t he diViefeesgy-bandencadingaunitr edecabbm terdrtod€ antylthiled e nedrategrer abl e

to cal dePr errqr between th 5, pectral coefficients in

each %Hhﬂﬁ E ﬁ%ﬂaé'hgﬁgr?he Eﬁ‘ecf"ra’fec%ﬁaf?‘" ts r%%'ﬂ@ﬁ fhandt he

| oser éﬂeqdmgyuhﬁndp&@ébﬁé tbOenG:QTd%r? H%t l'ﬁé}ér%‘. Ttb@el ectral
ec coe

coefflfments I n each of sub- band ICI
sel ect!EGARULIFY ﬁ@ﬁ@ﬁet coeffﬂ@mrmscglmdm ta Bbeasnﬂctral cmerﬂfc.ehes hngher
frequediggh b ampli tude, paraneter di catl ng an
anpl i t ude ofaﬂt R SRHY spectr ?P’if’gﬁiyge A EQERELSIS, ﬁ’gegﬁﬁﬁbéﬁ €. and
‘have @lrbﬂmnds. cdnad fdd’fmmu;iabar}mm@deﬁg it Oes" ANE t% ge only
t he ?Eﬁ'f%% nallt ers and a third higher frequency band 25
~encodi- % IEnis dpaa BANds andothe dewofrequrenevitspactrahi ch are

| pmltmmna@ene@ebﬁhﬂa?f tbh‘thé""ée%%ﬁﬁ‘éﬁ DOHRILAR 1fO8RERT Gl M | ar

‘to the gpectral coefficients in
par an8ti&-dandeaon thethasiswf bhedsimilarityhe basis of the simlarity, .30

SRR -k LT TS R TR LR S R e AR
coefficients representlng the frequency .components of the fower

| frequency band and

i5 the encoding selecting unit selects one of a plurality of the
~higher frequency band encoding units on the basis of a
comprehensive judgment about the judged noise charac’teristiCé and
‘the similarity. .

20 9. The encoding device according to Claim8 further includes a
transform block length selecting unit operable to analyze
character:stlcs of the input signal, determine a transform block
length used for time-frequency transform performed for the input
o -signal, and generate block length information lndlcatmg the
.25 - determined transform block length, . _
wherein the. time-frequency transforming unit tre'nsfo-rm‘s-the
high- frequency signal and the low frequency si'gnlal into high
. frequency coefficients. and low frequency coefficients respectively
- WIth the transform block length selected by thé transform block
30 length selectmg unit, and
the code multiplexing unit further multiplexes the .block
"fength mforrnatlon in addltlon to the low frequency -code, the high

-85-




-86 1 | July 2006 the encoding selecting unit selects one1ally20qd ural ity
of the higher frequency band encoding units on the basis of a

conpr ehensi ve judgnent about the judged noise characteristics and the
simlarity. 11. The encodi ng device according to Claim21 further includes:
a second band dividing unit operable to divide the divided high frequency
signal into a plurality of sub-bands; and a tinme-frequency transform ng

uni t rabl e to transformth 10 divided | ow frequency signal and the

hi gh Wéaﬁﬁqw §P&ﬁa?nﬂh£'&% selecyion detpimasian.plurality ,of the sub-bands
into spectral coefficients -representing respective -frequency conponents,
wherein the_simlarity judging unit has a noise characteristics judging

uni t r abllhe @ncgeiBgndevice lrcardénisto anh 1t ferEpeeindludedd
and a prediction error

coefficients ;0. Lc f di vided sub-bands,

cal cul ati ng%uﬁhgg%gﬂglﬁr{e&gr%$&fm{’bg At s erab)e 9 teanstarpdhe he -
 spechanidalieidedi digh i freqaane) signalDaREthe BARFHiMedCagl | ci ents
seleczed fromthe | ower frequency band so as to deternmne simlarity

bet weeFCHHENSYSlgnA! kg fS-RﬁQ!}ﬁaZ Goeféiients nepreferstingbregpestisret he

spect FeagGeatli & C fromthe lower frequency band, a plurality -
of the ﬁ?gherpfrégﬁgﬁgé?%gnéﬁghcoding units generate anplitude paraneters

~indicating anseepndtbaadotlividings pedt repersisiel k61 gNViRld ’Eh%aﬁpeﬁi:rélhe

-sub-.bgﬁgfsﬁ %gﬂ:éhgve ﬁ]fii’ISt 25 Righer frequency band . encoding unit

~ opera ¢S od8 MI§ fhghegefeequencaynpbandddnter aaetpdusality ofsecond
hicghesubrband’gy. band encoding unit -operabl-e to encode positional
paraneters of the |ow frequency spectral coefficients sinmilar to the
spectral - WBEFel thessimilacity jefdging anlbt hasds.ndike elakaéudssgesanet ers

eSOl SR 1 Aok b ALE ot tain,
: i s pa?x%e?feﬂc:?nd:‘s findach ofsite H@md@d s -HRfitd € 2hinePST HE&dRTon Aér?o?ac h. of
~ calculating unit operable to calculate a prediction error between the
‘15 spectral coefficients in each of the su'b-bands and the spectfal
. coefficients selected from the lower frequency band so as to
determine similarity between the spectral coefficients in each of the
-_sUb-bands and the spectral ;coefficients selected from the lower
- frequency band, |
20 a plurality of the higher frequency band encod-ing units
- generate amplitude p-arametgrs indicating an amplitude of the
- .spectral coefficients in each of the sub--band's,- and have a: first
.. ‘higher frequency -band en'codi‘ng unit operable to e‘nco_d.'e only the
L generated amplitude parameters and a third higher frequéncy band-
25 encoding unit operable to encode only i:wo p-ieées of information
-whi.cﬁ are -positional parameters of the .low frequenc_y spectral
-gpefficients similar to the spectral coefficients in each of the
: s—ubfbands and the amplitude par,éme—ters of each of the sub-bands,
o on the__basi_'s_-of the similarity, | _ . | |
80 . the lower frequency band encoding unit é.n-codes_-the spectral
' coefficients representing the frequency components 6f the lower
- frequency band, and . o




| 1 July 2006 sub-bands, on the basis of the simlarity, tihelyl200&r
frequency band encodi ng unit encodes the spectral coefficients
representing the frequency conmponents of the |ower frequency band, and the
encodi ng selecting unit selects one of. a plurality of the higher frequency
band encoding units on the basis of . a conprehensive judgnment about the
judged noi se characteristics and the simlarity. 10 12. The encodi ng
device according to Clal 1 further includes a tine-frequency transform ng

uni t oper abl éhe cencadsigrselantimpuirtiedselddre shangt d PiarsR_EdRthe
coeffiﬁ@qép r gr%senti n fr(ﬁquenc . conponents of all frequency bands of
the input, si ﬁ AU eilPfe eReQdinndRits dPAg thet RRsisdesft ha
spect rebmyifeltens Ve jgahménk fihies i - ey band and
coeffigGi ene_‘s%_i.n the ?ﬂ g%er frggg’gﬁct{;ieﬁaﬁg?%tdhﬂof%emgbgﬁétqéjiﬁﬂgggbﬁ‘a
encodi $hMilarE¥des the divided coefficients in the |ower frequency
banrd, the simlarity judging unit judges simlarity between the 20
coefficients in the. higher frequency band and the coefficients in the.
-l over Ilequéitvy drcodirepdavictwWeddiding té f@ﬁ}d?hﬁb?ﬁrfﬁ?ﬂ‘#ﬁa%é’@“di

encodi ng units enc dbe the coefficients in the higher frequency band and
generate " & ﬁ@%’b‘ﬁ 78€udhdging Junib D prewa e &di divideetheedirided!i ng t o
- O ai mHigh #aj¢en frl A1Siley Lyl it divjdes the spectral
.coeffi cézi ents in tcxgﬁﬁidgﬂg?ltpfﬁlegﬂgﬁéy%g%dgp&r P%&dsl'n%ada plurality (if-

- sub-bands, adgmeecfrequéncy tyansfbymihgrinit 6)Perab(R0td ErlEfoash YHest i CS

J'Udai nG, 1 AL _ le to j.udge noise characteristics of the spectral

| 489 Pvidkl oRPIEARL 819 S8R Ao W DRaR T Sk stamal i tor o8

11-Juidyvid$ into- a plurality of the sub-bands into spectral coefficients
-representing respective frequency components, .

wherein the similarity judging unit has a noise characteristics .

| judging unit operable to judge nbi-se characteristics of the spectral
15 . coefficients in each of the divided sub-bands, and a prediction error
' calculating unit operable to calculate a prediction error between the
_ _spectral coefficients in each of tﬁe sub-ba-nd-s and spectral
coefficients selected from the lower frequency band so as to
determine similarity between the spectral coefficients in each of the
20 sub-bands and the spectral coefficients selected from thé ilower
frequency band, , '
| a plurality of the higher frequency band encoding units
generate amplitude barameters indiicat‘inig an amplitude of the
- - spectral coefficients in each of the sub-bands, and have a first
. 25 - higher frequency band‘ encoding unit operable to'enc‘ode only the
| ggnerate-d amplitude parameters and a second higher frequ‘ency‘
- . band e’n_co'din-g_ unit operable to encode positionéi parameters of the.
low frequency spectral Coeff_icients similar to the spectral |
coefficients in ea{ch of the sub-bands, the amplitude parameters in
80 - each of the sub-bands, and d_iffere:ntia-l parameters between fhe
. spectral coefficients in each‘_ of the sub-bands and the low frequericy
-v._spectral coef"fi.cients similar to the spectral coefficients in eéch_-of the




calculating unit operable to calculate a prediction error tieig006t he
spectral coefficients in each of the sub-bands and the spectral
coefficients selected fromthe | ower frequency band so as to determ ne
simlarity between the spectral coefficients in each of the 5 divided

sub- bands and the spectral coefficients selected fromthe |ower frequency
band, a plurality of the higher frequency band encoding units generate
anpl i tudﬁ [t))ar gmeters i ndi cating an anplitude of the spectral coefficients
in eactHBFDRRESs I heabaskn@fidve similarity,10 hi gher frequency band

encodi ng uni I oplLy th gener at ed | tude parameters
and ‘a sec_o[ldf:th-ef])ipg er ?thgjuegﬁg%ﬂ'éﬂ&%&%ﬁﬂignﬂ".’lhﬁpf:o&%‘grog%?esﬁ%ggﬁéode
posit i@%ﬂflwmﬁffepse??ntih@ thewffeqensy conepbheintsostf ite ejwep! m | ar

0 : ctr coefficients in each o e sub-bands, e anplitude

- par arrgtrgf’]g'%g}éﬁ§aé§iha&ﬂ t he sub-bands, and differential paranmeters between
" thg spectrahecegidddin@nkald e ; - d the | f requency
~spectral coefficients ?P%ér%‘frtl?gaﬁﬁlepfssgggﬁifs;%(é;??f?cﬁ?g‘ﬁ'taénlyno ath®of the
sub- bdHaderonfregueasys bandheesionidiagi t ynitnd drne tercodigissebectang unit

sel ec : | f_.the .20 higher frequency band encoding units
on t hté’?’l?ggf‘éﬂfgﬁé%ﬁ@%ﬁﬁﬁ%% Gﬁsm?g%é&wsg Jragtedistics and
- char athersisnilasityand the similarity. 14. The encoding device according to

~Cainml3 further includes a 25 transformblock |length selecting unit
operable to analyze characteristics of the input signal, determ ne a

-1 O eK el | & f , . f df th
L T nipe ericerthg HRShce Slocd e O it Githen Widides e © "¢
-dét er iMednagumaoy trahefkrméngtumitop shsb R fo thenbfemni 480y

ed -
t ransf.or i it transfor the input signal into spectral "coefficients
repre"g'igi %9 quiEHey Ses@&lerﬁ%e fcigntst r egpresgntingds frigqueadynput

. si gnatomigdnénes of831ifredyd 061 wmhpleck | ength sel ected by the
ran’sforrﬁbl ock I.en%t h e?]ﬁﬂéhcﬂp%%ndé.%?sﬂpé %Bh? ,éigneeﬂ,- ' ' '
. wherem_ he first band dividing unit divides the spectral
15 - coefficients into coefficients in the lower frequency band and
coefficients in the higher frequency band,
| - the lower frequency band encoding unit encodes the divided
coefficients in the lower frequency band, .
7 the similarity judging unit judges similarity between the
20 Vlcqefficients in the higher frequency band and the coefficients in the
lower frequency band, and : |
a plurality of the higher frequency band encoding units
encode the coefficients in the higher frequency band and generate
" the high frequency code. ' |
L 25 '

13. The-encodi'n.g-',device according to Claim12,
| wherein the first band dividing unit divides the spectral
'.coefficients in the higher frequency band further into a plurality of
sub-bands, A , _ .
' .§0 . the similarity Jjudging unit has a noise characteristics judging

- unit operable to judge noise characteristics of the spectral
- - coefficients in each of the divided sub-bands and a prediction error




selecting unit, and the code multiplexing unit further multiijly@es t he
block .length information in addition to the | ow frequency code, the high
frequency code and the selection-information. 15. The encodi ng device
according to dalm14 further includes:  a classifying unit operable to
judge simlarity between high frequency coefficients included in one of
transform bl ocks to be 10 transformed Wth the transform bl ock | ength and
hi gh frequency coefficients included- in. another transform block, when a
~ shor €alqabisioumibopetabéadohcalsusatec pdetyctiba ¢rrarshetweknotike | engt h

sel ect iy t cl assi.fy high freguenc oefficients,in .each of the
't rahsf%%c#écﬁggﬁgfﬂ%t 6nh§95ﬂa afi S edéigﬁ?e" Hds; andathg, speFBhe 15
anot hecoefficieatyr sepeceand &(ﬁha%ﬁiéilﬁﬁépnfﬁéﬁ@éﬁ@?i (ai9gNebald e Unit
operable to .generate _classification information. Indicating a result

pr ovi Aeterrpife shailarity bafweenithe spaetrslceefficieatstin eachaf theher

f.r gouedyey ngy gD 2 ¥ liectively encode high frequency

cogf fici eglteg ﬁﬁ%ggﬂ{%hgﬁ%ogﬂg %égﬁgﬁdrﬁb%ﬁgﬁnq%éﬁ%gt@q rf@ﬁ%ﬁ?%up, and.
‘the cdewernfrequencyipamds further multiplexes the classification

frequency code, the high frequency

information_i g%laddhp on t%ﬁt hi}il ?lw )

. code, the s& tirg Y nfbr HEi dHY %’fdffﬂ@"-‘lﬂﬂﬁk bang: rengod NG WaitHN. 16,
- The ergmbmad@mwwrﬁame%ama@gw?%“amgpf{ngés'cify' unit
conpares | ow fre%u‘ency coefficients included in one € transtorm
bl ock $PRIGtRAl spelBisi ents uen@adodif ithieesiub ihahddpdand asenex firsinst or m

o105 B R T RGO R opsTable’ taaihieade; GRBeSha hat i gh
ok amRTRuIeO it ISP QB gy ors o
c|";a‘s'sf’Pi"égeFﬁeg'Mw?‘?tgaﬂe%l}/lazaéf&n@@mea%mm-a.lep'argmetemeﬁﬂne
coef figwentrequ¥dc spectral coefficients similar to the .spectral
) COeffi'ci_ents in each of the sub-bands, the amplitude parameters of
15 . each of the sub-bands, and differential parameters between the
. spectral coefficients in each of the sub-bands and the low frequency.
spectral coefficients similar to the spectral coefficients in each of the
sub-bands, on the basis of the-sirriilarity, and
the encoding selecting unit selects one of a plurality of the
20 high‘er frequency band encoding unfts on the basis of a
compre-hgnsivejudg'm_ent about the judged noise characteristics and
- _the similarity: ' | |

.14, The enceding device according to CIéimlB-fur_ther includes a
2 transform block ' length selecting unit -operabl'e- to | analyze
characteristics of the input signal, determine a 'tranSfdrm- block-
"~ length used for time-frequency transform performed for the input
- signal, “and generate block length info‘fmation ind-fcating the

_ determined transform block length, : '
3'0_ wherein the time-frequency transforming unit transforms the
input signal into spectral coefficients representing' A frequency
components of all frequency bands of the input sig’nal with the
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sanme group. 17. The encodi ng device according to C aim15 twhbr2e0é t he
classifying unit has: a first judging unit operable to conpare | ow
frequency coefficients included in one of . the transform blocks with | ow
10 frequency coefficients included in another transform bl ock for every
transform bl ock, and when the | ow frequency coefficients in each-of the
transform bl ocks are simlar to one anotheri judges that high frequency
in each of the transform bl ocks al so. have a high

coefflglent |ncITde£
degr ee Orﬁmalb PGk wieRgbhe sghectard ; bunthe deaastofuddilogkuriengper abl e

to corrg@q@cﬂphghumte%g&cy coefficients included in one of the transform
bl ocks with hilgh ‘frequency coefficients included in another transform

bl ock for evE§ Codenshurltnplbéﬂhkg andt | flAge e rf‘n'hlﬁlfl'p‘léxé§t ‘ﬁ’ﬁ%n BIB%A(h' gh

f t f the t f bl

ol ass: e fiForrBarti dnoaddifion, ko thapew Frequengy Roder iths ighoi ng

unig aﬁ‘ém@‘ﬂ“d’ﬁf@é‘%ﬂﬂi‘iﬁe@ei&l&uﬁﬁqg’ﬁﬁRﬂﬁiﬂﬁbng unit, and classifies the
0 e

hi gh frequency coefficients In eac PdAsform bl ock into a group
accordlng to the selected judgnent. 26. 18. The encodi ng device according

to O t band divi n ynit divides the spectral
coef f | Ci ent s %%{rﬁéd‘q}ﬁﬁg&*‘igqﬂﬁﬂ% Héifii "Gﬂﬁrﬂlr\ﬁlﬁﬂﬁﬁy of
sub- _bands a lbassifiyireg i it ué@rﬂﬁle% Buﬂﬁ% %lﬁﬁléﬁt ﬁ?é?h ﬁfs% :
j-udgi r}% uni t@g@ﬁrabl e to judge noisé characterl st 0 e ectral
coeffi FQHFqun ?"Fﬁe"!ﬁmﬂ@éhlﬁubnlﬂalﬁstmﬂsﬁomnebl@d:kwrtcerb@r
cabculiphhBo HAl a fllﬁ!; r edi t|on e etween the _91
11 July 2006 sletge??frtgl ﬁ:‘ge?ﬁ crent bﬁo@gpl t ‘-:ﬁ& SAUURNEY e
R e m““ﬂffsaﬁﬁﬁ‘ﬁﬂtiéﬁﬁ’?gﬁf2§2?¥ “E“%ﬁ??”ﬁ}?‘*é?édsﬁﬁf@s 0
. I Ci |
“ divi dg}-agﬁﬁﬁdrgh ﬁio%c}el‘w\ﬁ%ﬁ%é?'& tedetrv Ehentsansfemmeblocknlangth 5 |.ower
frequsetgctingdunit, and classify high frequency coefficients in.each of the
_ transform biocks judged to have a high degree of similarity with one
15 another into a group; and
' a- classification information generating ‘unit operable to
generate classrﬁcation information. indicating a result provided from-
the classifying unit, ‘
- -where?.n a plurality of the higher frequency band encoding
| 20 units collectively encode high frequency coefficients in more than
- -one transform block included.in one group, and
the code mult:plexmg unit further - multiplexes - the
.' classnﬂcatlon information in addition to the jow frequency code, the
o high frequency c¢ode, the select:on-rl_nformat:on, and the block length |
) g5 information. -

- 16. The encoding dewce accordmg to Claimi5s,

whereln the classifying unit compares low frequency
.‘ _coefflments included in one of the transform blocks with low
- 80 -frequency coefﬁclents included in another transferm block for every
' transform block and when the low frequency coefficients in each of
':"the transform blocks are similar to one.- anet_her,- judges that high
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a plurality of the higher frequency band encoding units -iJenigr2att
anplitude paraneters indicating an anplitude of the spectral coefficients
in each of the sub-bands, and have a first higher frequency band encodi ng
unit operable to encode only the 10generated anplitude paranmeters and a
third higher frequency band encoding unlt .operable to encode only two -
pi eces of information which are positional paranmeters of the |ow frequency
spectral coefficients simlar to the spectral coefficients in . each of

the striedqiency aueffivieatylinclu¢edanaeBER cr Sle WEAsPEriNBIcUY BRyls, 15
and the encoding selecting .unit selects

" on the Is,of ,the simlarity, ¢ ]

one ofhgegl%mght’gegfeﬁh‘éfasffmmitwWéﬁ%l@rﬂ‘@a@fOtglen@ﬂshnhasaiﬁediﬂgauni ts on
t he ba(sjvsfﬁ@@@éghgr@' ggg:rgégl ug: the | | sg.charatteristics and
the simlarity. 2 1%¥ﬁ1F eco |ﬁ8 3%#%@??8%§§g§%H§86§ﬁ?ﬂﬁg¢5ﬂPga&%ncy band
decodiTRM¢hOro8Per abl e to decode a |ow frequency signal representing a

signal in a [ower frequency band out of an input code; 26 a plurality'of
" higher frequency band decoding units operable to decode a high frequency

_si gnall7epr a¢rndmmding ﬂ@&)icé%@cdyﬂﬁgrto fdisfiyangy band out of the input
code t hrough reégiecthve decodi ng nethdds; a decodi ng sel ecting unit
operable to it Ee eassifyingrunitthasso of the higher frequency band

Code.  and- nova ‘ot i, Juph Fahe bl e BT o B TheafienSyert or m
decodicagffictents gindadad yire00fiea of. dhel GANIFOFAD Hﬂ'béké’pﬁfigw foly© combi ne
Wl Bk B8 SRR R U045 hab et Kesastommctiagionar everyauency
band tesrestiortn Wlokck, BWd WPARTAETe MW HEefEy Wektricients in each-of
- : the transform blocks are similar to one another, jUd,ges that high
frequency coefficients included in each of the tran-sforrﬁ blocks also..
‘have a high degree of similarity with one another; and
15 - a second judging unit operable 'to'compare high frequénc'y
-coefficients included in one of the transform blocks with high
frequency coefficients included in another transform block for every
.transfo-rm block, and judge similarity between tﬁe high frequency
coefficients in each of the transform blocks, and :
20 | the classifying unit selects one of the judgment made by the ‘-
' first judging unit and the judgment made by the second judging unit,
I ‘and : cl'a-ssifies the high frequency coefficients in each of the
o | transform block into a groub according to theé sélected judgment.

25 18 The encoding device according to-Claim12,
- wherein the first band dividing unit divides the spectral

: 'co'effi.cients.'in the higher fre'quency band further into a plurality of
~ sub-bands, - |
- ' - the similarity judging: unit has a noise characteristics judging
. 30 unit operable to judge noise characteristics of the spectral

" coefficients in each of the divided sub-bands and a prediction eﬁ*,or
: 'l'..C_aig:uIatfing unit operable to calculate a prediction error between -th_e _

: ot ,




5 signal. r 20. The decoding device ding to Claim219 furtHdruly@8ltudes an
up-sanpling unit operable to up-sanple the decoded | ow frequency signal,
10 wherein the signal conbining unit conbi nes the up-sanpled |ow frequency
signal with the high frequency signal decoded by the selected higher
frequency band decoding: unit and generates an output decoded signal. 15
21. The decodi ng device according to Cainl9, wherein the decoding

. sel ecting unit se]rfec,ts one of a plurality of the higher frequency band
decodif i sCPRITiCIEMtEafR cetchh athdhes siudrttiand's nd odmihieors ffetrakich

sub- bafekfificibes hig c aqui' [ ' Lvided intgo a plurality of
sub- bands, z;_nd %Q 'ghwt;'tsefeﬁ{ gf:ﬂtdgﬁ 3Azlhgeger %q%i@e@é’ﬁd%@%dﬁﬂg qﬁitto decodes
é he, M%Wg@@ﬂwl&nmhbgmemthepﬁpeb&laild!{é_fﬂtﬁ'églt@ﬁﬂ ér@@t?] @q'q]grm ng

evi cer; _ alm erein a ality of the higher frequency
band S’égg‘%‘?ﬁggﬂg.égngﬁi?gdhé@@ %P'PF#EQ' ﬁBSE@F‘&W@qE@W% dogeddE ng unit
op{erabd)wemfretpmql@ymd]’i gh frequency signal by the use of a specified
"noi se signal and anplitude paraneters of each of the sub-bands, 23. The

decodi ng de® ddusaliby dphigthe bigher2ifrequenmeibandpleneoding ofinitst he
hi gheg | |t .a' d hj.gh f band
ecoal e e AmpMflR it dihertlS SrliTige Artaonelleignar e no oo

of 't hepeetrale Coefficiatsl In) dach? 096 tHe el Bangs 0hd RAYd i Wbt
frequency positions between the signal

e R b o S o s oo S
o s pyarel B Parafhe R Al b hiPd BT fraRo SRER B, cach o
the <RBCBEMAY -Unit - Operabide ot ehavder eqlynbwos pieees: 6N dnfbenaimbht ude
paranghieR Are! Positionad! pia?—a%%getqé 5P etl-snélpicl))v?z_n%sféquency: spectral
coefficients similar -to the spectral coefficients ln .each of the
sub-bands and the amplitude .p_arameter‘s of each of the subrbands,
© 15 on the basis of the similarity, and |
' the encoding selecting .unit selects one of a plurality of the
~ higher freqqency band encoding units on the basis of a
;omprehensi-ve judgment about the judged noise characteristics and
the similarity. ' |
- 20
19. A decoding device comprising: _
a lower frequency band decoding unit operable to decode a
low frequency signal representing a signal in a lower frequency band
- out of an input code; |
25 a plurality of hig'her frequency band decoding units operable
__to decode a high frequency signal representing a signal in a higher
- frequency band out of the input code through respective decoding.
. methods;
o a decoding selecting unit operable to select one of.a plurality |
_30 - of the h.i-_g'her‘freq;uency-‘b-and decoding units -aécord-ing to selection
.information included in the input code, and have the selected higher
: __..frequency band decoding unit perform decoding; and |




24. The decodi ng device according to Claim2l, 10 wherein # Jolyaoad i ty of

t he hi gher frequency band decoding wunits have a third hi gher frequency
band decoding unit operable to decode the -high frequency signal by the
use of. the decoded -low .frequency signal, positional ~ paraneters
indicating. a -relation of frequency positions between the signal in each
of the sub-bands and n a part in the | ow frequency signal having simlarity
with the signal in each of the sub-bands, and the anplitude paramneters of

the signal ian sigrralof cotehistingbandst 3perafhe €gcadhimbifieVi Afe 25 ding to
Caim 3} me-frequency transformng unit operable

\ J | 2 tl
to t rans‘fegp%% rﬁ?(;s"g[ﬁfﬂkucfﬁe%a%aﬁv §F&H&W%reérmw tand denodingaureitcy band

decodi mgithuthle imgh If efifi-cient f r ect.r.a

coef i glents wth a Péalienye il ol PEEQP%@ by otf dgﬁ%@%&@m'gt‘ﬁéth -

i nf or mafFaHeNCYndask deeodingi upit, amdk gendteherei outpat Wekodydof the
hig@ershjﬁguency'band decoding wunits have a first higher frequency band

decoding unit operable to decode high frequency coefficients transforned
with the transform block I ength using the specified noise signal and the

anpl it yde aneters. included in the input code, and a second hi gher 30
- f requeggy bgﬁﬁeMW@ devi ceprgemndingotalEtaite 1oh&: Hitgr frriclqdesan

. coeffigpesampishody r fhicients acquired as a result
o tho Iy aoaeh gt el b 18 ish 0ot dpu Frasiaricy 62 11
Jul y,-ZQ)'GG’"alpositional paranmeters indicating a position of a part in the |ow
f baguency cq Leients simlar to correspondi ng high frequency X
c"olgf-f i ci ent ;Wif'éh%iq lthges';%} I E0BRRINING Haith cgmbines dhg upcsaiipladent s and
- di f f erlemt ifedqpenayedignsl ; t - Y fficients and the
hi gh frﬁgugngy gogﬁllgci eﬁﬂﬂ,ﬁegﬁ ‘tq@e“ gr%éﬁ{égﬂggﬁéﬂEﬁg‘ﬁ%ﬁ?ﬂeﬁa@\’ﬁk@pectra|
 coef f iXGleRted” bigherifigauencypbaanl damdiagbindtt e dhiddnérAe4casy -

coef figij {s . he sel ected higher frequency band decodi ng uni t
W th t_ht?q oev?eﬁggaﬁﬁg'r%ﬂia%oeffici ent s -decoded.- by the |ower frequency band

15 21. The decoding device acéording to Claim1i9,
wherein the decodin‘g selecting unit selects one of a plurality
of the higher frequency band decoding units in accordance with the
_selection information for each sub-band in the higher frequéncy
.band which is divided into a plurality of sub-bands, and
20 - - the selected higher frequency band decoding unit decodes the
- high frequency signal in each of the sub-bands. .

22.  The decoding device according to Claim 21,

S . Wherein a pllurality of the higher frequency band decoding
25 - units have a first higher frequency band decoding unit operable to
' | decode the'high frequency signal by the use of a specified noise
- signal and..amplitud.e parameters of each of the sub-bands,

23.  The decoding device according to Claim21,
._;‘30 - wherein a plurality of the higher frequency. band decoding
units have a'second higher frequency band decoding unit operable to

. decode the high frequency signal by the use of the decoded fow
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10 decoding unit, and a frequency-tinme transform ng unit ogeuabdes to
transformthe ,decoded spectral coefficients into -a tinme signal with the
transform bl ock -length indicated by the block Iength information. 15 26.
The decodi ng device according to Claim 19, wherein the | ow frequency signal
I's low frequency coefficients representing spectral coefficients in the

| oner frequency band and the high frequency signal is high frequency
coefficients representing spectral coefficients in the higher frequency
band fReaHesrwy diignadd pasitional appransdtiars ohdsedrihands. relation pberality

pand JEEGHRHSY APSHEREY iftave SR e Sbankin aagh of imendy BARAS Reents
usi N9 20phyt aTithiet ite FReq @BRICY' SignaRbUASH simildifty wvgeﬁgiq@dﬁgﬁecond

hi gher frequency band .. 25. decoding unit™ opera

5

frequERGP Aethecrehrbands, ngiffergoatiali pasanperenseindicatidic at legeh

ret at | fer.90 y 1 etween,th I gh_fregue coefficients
[ 2 TR nkANERRer W 1051 Sy B B s AR e i
anpl i degedepioanfregrencpsidghal, and ehe it parahset&d 6fithes a | evel
.30 di ff.erﬁnt ia | .bﬁté\_/'een _ hg)@ld_.oav frequency coefficients and the high
frequBtid geaach o8ithe serbands the i nput code, the decoding sel ecting
unit selects one of a plurality of the -95 11 July 2006 higher frequency

band-decoding units for every sub-band according to the selection
i nf or&4t i onThacdededing devdcenpacorditey tendidine2gi gnal conbining unit has a

BT T entUNGTEI® Aoblusalft O, Baichldhieh dFentipsins hradadgcaginge

) f regﬁ%elgf%hﬂgheﬁfﬁm%g?g%}%a?%cﬂfgﬁgygh mH?Ihaee%%langl'iéId{ @%@?% }écgéf ficients
i nt o 9eCedgethe high frequenansigaaddbygthieviise of divadideraded) livn 26,

- Wher girBquith P VeilgreAvepoLi8aLl | patihTe % tikr]l%ica.t_ing. a relation of

o frequency positions between the signal in each of the sub-bands and
15 a part in the low frequency signal havin'g similarity with the signal in

- each of the sub-bands, and the amplitude parameters of the signal |
~ . in each of the sub-bands.

25. The decoding device dccording to Claim19 further includes
2 a time-frequency transforming unit operable te transform the
low frequency signal decoded by the lower frequency band decoding
unit into low frequency coefficients which are spectral coefficients
- with a transform block length indicated by block Ier_igt-h information
- included in the input code, |
25 | wherein a -plurality of the higher frequency band decoding .
- units have a first higher frequency band decoding uni.t orpera‘b{e to
.. decode high frequency coefficients transformed with the transform
block length using the specified noise sighal and the amplitude
| parameters included in the -in‘_’put' code, and a second higher
80 frequency band decoding unit operable to decode the high frequency
- coefficients using the low frequency coefficients acquired as a-.,.r'és.ult
" . of the transform ‘pé,r‘formed by the time-frequency tranSf.orm unit,
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hi gh frequency. -coefficients are perforrned tinme-frequeanayly20v@ansform
with a transformblock |ength indicated by block I ength information

i ncluded in the input code, and 16 the frequency-tinme transform ng unit
transforns the decoded spectral coefficients into a tinme signal with the
transformblock 1length indicated by. the block I ength information.

I ncluded in the input code. 20 28, The decodi ng device according to Cl aim
27, wherein the sel ected hlgher frequency band decoding unit. perforns

decodi Rgsidonail | pararrsetmm bhdidesting @ SPESItRI P UPr ba' éé‘ﬁt iHS@he' gkt S of

encodi net ers y used in a plurality of he transform bl ocks

i ncl ude ﬁéﬁﬁg &P&Eﬁ'%‘ée dFigilas do cq?‘a'é@ﬂ‘ﬂmllrtm hlﬂbr feequenicyc! uded
mthea;eﬁime’.;@e Wﬁe| tr[pd}%f Io |ctedb t he bl ock
| ength information is isl':'ga(oart trar@%g%"mgbl H(-?gQ 'ﬁ‘l%ﬂ Eding

~ devi ceCogticiamts and d]féemmealmmmEnstaneeacﬁm@ilbmw ghieaeayericy
bard [ ecodi ng- for thetransformblocks in the sane
5, oeHigedts éngﬁq{% ﬁ'égﬁ'l &?ﬂlﬁ"'ﬁ |Qﬂﬁffiﬁ'§ﬂﬁﬁt i@é¥l decoded t ogether with

gr oup ~accord|ng

-96 11 JuI y 06 sighal | @wrhbeaiay Cusief i ept m bl ock
| engt.h d| cated by the Dbl ock“ﬁgn I(I?IRI n?grgrra{ill ZS 'S thehﬁh t%frng sf orm
~ block & IRING g1y oppEalyle: B@lqﬁg'l'&buméhedngiufmum@ameﬂﬂ:uemgrei n the

I di f .
T anst oy ocn B R sEaceEly hubldr R By 6554 Hecadiharnfiohith s of 1t he
encodithg B&vafﬁeqummomfﬂlgzlelﬂ@lde&od@d)bwmeIdw@r freQ Uiy i bl ocks
|%‘.I ug%g:dé]‘"rd;@rﬁﬁou?.dg Errd 10 first classification information -
inclu pf C&h%'%etlmet@aegfﬂr@ueg 6 négvgrerpientd decodi ng
it tedhmsf f
Pt tmbmstormihe aleddttel yptctStataig HRCE e BRI T, o

the | ower frequency band decodi ng ~unit
infor Mg offansform” block Iength indicated - by . the. block length-

information.

15  26. The decoding device according to Claim19,
wherein the low frequency signal is low frequency coefficients
- representmg spectral coefﬁcnents in the lower frequency band and
‘the high frequency signal is high frequency coefficients representmg |
‘ spectral coefficients in‘the higher frequency band which are divided -
'20 - . into a plurality of sub-bands, and
a plurality of the higher frequency band decoding units have a
first hlgher frequency band decodmg unit operable to decode the
high frequency coefficients . using- only amplitude parameters
- “-included in the .input code, and a second higher frequency band
_ -_-"2'5-7 ‘decoding unit operable to decode the high frequency coeff“aents
using ® positional parameters mdlcatmg a relation of frequency
posmons between the hlgh frequency. coefficients and a part in the
~{ow frequency coefficients having similarity, @ the amplitude
S ‘parameters, and @ d_lffere-ntlal parameters indicating a level
-»3.0 differential between the low frequency coefficients and the high
' frequency coefficients included in the input code,
~ the. decodmg selectmg unit selects one of a plurahty of the
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sincluded in the input code, and decodes the high frequencyjilfayeped ficients
according to the selected classification information. 31. The decodi ng
devi ce according to C aiml9, wherein the | ow frequency signal is |ow
frequency coefficients representing spectral coefficients in the | ower
frequency band .and 20 the high frequency signal is high frequency
coefficients representing spectral coefficients in the higher frequency
ral ity of sub-bands, and a plurality of

band ' Y -into a,plu

t he hi giter ??g%%é%@gsgﬁ%ﬁd&i%‘é‘aﬁjﬁbg dinite foranery subrbangd geeprdimguency
band decblenselettiompareina h Loh, fFequency
coefficienti usi ng only anplf?ﬁggﬁgggggeﬁgFgegﬁﬁﬁﬁggﬂpghny%gquency
coefficient !“%ﬁﬂgaaihﬁQG“HF@ﬁgrLﬂﬁtehﬂsnays@@mﬂrdatod¢nﬂﬁwmhg apgrable to

decod A ef f.icients using. the decoded | ow

f r_equg)nff:éﬁclgé%fc ???.ggﬁ"? g{b té%?%‘@g%& WV REFAaPEHEas ‘(?'ﬁﬂitﬁé’t”itggtl'ﬁf rel ation
of 5 r éd@éncyrequensyt i coefficientsn dbeokliegh byeqmcys@@%i;gpciﬁ@@e.and t he

| ow E HEDS o?%Li i%ﬂhs and,&Z) anpl i tudée paraneters of t 'gh

frequ ﬁ%@ gg'é%’f f"@i fﬁeq NGdEdikn ané 2 ifrpauencyetimertransformin@l6 t he
- decodunmdt sdEEiH I t : I ' f the higher frequency
band gecon e i ranSReh e Rorfibided sifubl cfertitieatditton "
i nf or B&RLORIANL uded in the input code, and the signal conbining unit has a

. spectrum conbining unit 5 operable to conbine the decoded | ow frequency
‘coefficients with the high frequency coefficients decoded by the sel ected

D i ) LRy et 6 e o D1 e
signal . 10 ‘@g‘.e"ﬂfé tﬁ@d&w heequency eeeffidiendstandthierhitfh freqdencyi ncl udes
a: . CESEFRtIEtsNYa e th OB t Lvide a multiplexed. input code into -a
- plurality Qf'ﬂ%degﬂ@mH%reiﬁﬂ?%Q I@Wﬁ?‘ﬁﬁ%ﬁﬁ@ﬁ@Q ﬂﬁﬂHSEQGEHiNﬂtUni@ decodes
t he transform block Iengt-h indicated by block length information .
| included in the input code, and :
15 .the.frequency—time transforming unit transforms the decoded
' spectral coefficients into a time signal with the transform block
length indicated by the block length information .included in the
input code. '

©20 - 28.  The decoding device according to Claim27, A
, ~wherein the selected hi._gher frequency band decoding unit. -
. .l‘performs‘decodin-g for all transform biocks in a same group by the
e use Qf sels of encoding pa-ranie_ters commonly used in a plural.it'y of
- the traqsfo.rm blocks' included in the group accofding to
25 _'classi'fica-tio.n information included in the input code, when the
' transform:block length ind-i-cated by the block tength informationis a
- short transform block length. - |

R 29. The decoding device according to Claim28,

80 - . . wherein the selected higher frequency band decoding unit

' | performs decoding- for the. -t_ran-sforn‘i. blocks in the same g.r.ouf;
_at_:cqrding to. the classification -’inf,ormationﬁ;dfecoded- tége_thér with
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15 I ow frequency coefficients out of the .divided input code,Jug2pbairality of
‘the higher frequency band decoding units decode the high frequency
coefficients out of the divided input code, - the decodi ng sel ecting unit
selects one of a plurality of the higher frequency band decoding units on
t-he basis of the selection 20 information included in the divided input
code, and the signal conbining unit has a - spectral coefficients
conmbining.unit operable to. conbine the decoded | ow frequency coefficients

with tHeentopn freguency coefficisnst swaneh aeacrirfoPREBIoRK F8RGERCI ents
in all;ffy. C ds, ,an frequency-tinme 25 -transform ng uni't operable
to. tr'zﬁnd;'?g?gnat ﬁf%ﬁﬁbi’"ﬁ%esg&ﬂﬁhl'“?E\B{B”f@ti'@ﬂe!ﬁ dhenishartt transfiagnal . 33.
The deladikngedgrhce according to Cairnl9 further includes a code

dividing. unit operable to divide a nultiplexed i nput code into, a- '30
plurality. of codes, wherein- the |ower frequency band decodi ng unit

PSR s THE MG M AeIB L g B8l Hihdl, decodi g untis have @ |
first hi ghewheeeirerthe uam'deﬁ’ééh@g‘d’wiBaﬁﬂeaéEbﬁiﬁQSGﬁ?ﬁ%@Sméﬂ gh -

frequepg oef f.icients using only anplitude paranete I'n the
di vi dége‘wy"rfﬁlﬁg fofsatgd eF@gééﬂﬂThbgh@kab@mng & tihedsdaredjmgpni t
~oper alphetheo i - Nga g okt [ s fficients using. the
“decode Iomﬁgﬁggﬁgﬁﬁgggggﬁ?ﬁgg%g?ggdgﬂ§q¥§§ﬁ%65§?§F@W§P1%3ﬁéHﬁ¥%E§‘

i ndi cat Py adityeobthertrahsforypukblakistiidedin ltth?ﬁﬂJﬁ Reedvirdlingr@auency

coef f it low frequency .coefficients, (Z the anplitude
pg[?angﬁgﬁs@,légﬁqg?%gsﬂi Wormatian é}F'H Adhe input adr, anidevel

di-fferenti athdeieleeted ifig e@ﬂ&éﬁ'@% fdd&d nd the i gh-

frequch coeffi cicint S, H?ﬁ%gj Int gﬁg@\ﬁé@d‘ﬁﬁﬁﬁwggﬂg‘?#egg&odi ng
sel'ec? néhﬁniffr%el’ gssifigation dnfoumation acquieedhifgbar thequeayt band
decodj [T - cordin 15 10 the selection

i nf or m%ﬁﬁéicﬁ%ggﬁéyqﬁﬁ%%g%%@@aﬁﬁg QASSUICRIAPNSHBI M3HONi t has a
~ spectindludest firei thes input code, and decodes the high frequency

15‘ coefficients according to the selected classification information.

- 31.  The decoding device according to Claim19,
| - wherein the low ﬁ_‘equency signal is fow frequency coefficients .
- representing spectral coefficients in ‘the_Iower_fréq.uency band and
.20 the high frequency signal is high frequency coefficients representing
; spectral coefficients in the higher frequency band which are divided
- “into a plurality of sub-bands, and ‘ | |
' N a plurality of the h-igher-ffeqU.en't-:y 'band‘ decoding units have a
. first-higher freqqency band decoding unit operable to decode the
.95 -encoded high frequency coefficients using only amplitude
' parameters of ‘the high frequency coefficients, and 'a' third higher
frequency band decoding unit operable to decode the encoded high
frequency cqefficients using the decoded low frequency coefficients,
| -and (D positional parameters indicating a relation of frequency
80 positions between the high frequency coefficients and the low
frequency cqeffjci-énts and @amplitude. parameters of the high
frequency coefficients incfdd_ed in the.input code, '
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conbining unit operable to conbine the decoded | ow frequentyutyeoed ficients
with the high frequency coefficients and generate spectral coefficients in
all frequency bands, and a frequency-tine 20 transform ng unit operable to
transform the conbi ned spectral coefficients into a tinme signal. 34. The
decodi ng device according. to Cainl9 includes: a code dividing unit
operable to divide a -nmultiplexed input 25 code into a plurality -of

d dt | f band.d di t ble to d d th
Cow 11 equenci e, S dirld XeBENng UM CSHIEERY Sie. obRepBrr il Ehety of
t he hihjgherf fmmeeny:ybhadddﬁ@@@dﬁ\@ uits $0Pfé/\ﬁ‘eﬁ/ Luhs arﬂl'dgﬁ‘éf:opﬂ?r‘ﬂg?‘e”cy

band I ng uni.t operable to 0 decode the ‘high trequency coefficients
encod&t? ge ?q%'e&témafmgﬂﬂ?‘aém |lﬂgwtpdrlan§hermpuictoded dandthe input code,

and a thirdgh r a g it _operable.to decod t he

L gh 1 requency Soga!’ PYRRAREOINICiRE, B sticu R otmbingado iy

- po§i t |Qﬂ%!rahi@rmreombimedheademgded lowl ﬁte@tﬂeﬁtyfé@éﬁﬂﬂém@%ﬂth' bet ween
t he hi E fr (? ﬁ coeffhp s a d tge | ow frequency coeff|C|ents and
the arl;g i g‘géj l[Sé S¥fet EPETTLE gdqubiycytieefselecteds, highedecodi ng
sel ecfreaguenicy et tide | ar f band
decodi ﬂé]q’unl tg on the b(gjstﬁg@:)%mtl Hgg gc%ér ‘ﬁ”?ﬁ?&pmﬁ O%rar{s&@?ﬁﬂiiﬁg in the
i nput “Eﬁﬁé’p%iﬂiﬂf-‘h@ $ransforsorthiencagbined epectrapexiafticients thtd ent s

conbl P(:)I @'}Lé' operabl e to conbine the decoded | ow frequency coefficients
?r I'gh frequency coefificients and generate spectral coefficients

imall frequency bands, and a frequency-tine transform ng unit operable to

trans grmt_[zﬁ dg ed spectral coefficients into a tine signal. 35. An
- encodi & Eﬁﬁamgl gvicesageaedingitoi Giiagnélgeﬁuﬂd‘reldlmldldtgs an input

| ?:3332%%%;23“3%” pftobERm e NV RO iE codd e s
hi gheﬁllfrlaétiibreﬂﬁﬁm a | ower frequency band encodi ng- step for encodi ng
- the divideduperein the tower frequency band decoding unit decodes the
_15 Iow frequency coefficients out of the divided input code,
| -a plurality of the higher frequency band deceding units
| decode the high frequency coefficients out of the divided input code,
. the decoding selecting unit selects one of a plurality of the
hlgher frequency band decodlng units on the basis of the selection
20 information included in the divided input code, and
| the signal combining unit has a spectral coefficients
~combining unit operable to combme the decoded low frequency
N coefﬂaents with the high frequency coefﬂaents and generate
_, spectral coefficients in all frequency bands, and a frequency-time
25 -transforming unit operable_ to transform the combined s—pectral
coefficients into a time signal.

33. The decodmg devnce according to Claim19 further mcludes a
E code dwadmg unit operable to divide a multlplexed mput code into a
80 plurality. of codes, ,

7 wherein the lower f-requency band decoding -u-nit decodes the
low frequency coefficients out of the divided. input code,
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| ow frequency signal and generating a | ow frequency code; PAQui2gbdrilarity
judging step for judging simlarity between the high frequency signal and
the | ow frequency signal, and output the simlarity; a plurality of higher
frequency band encodi ng steps for encoding the high frequency signal

t hrough respective encodi ng nethods and 25 generating a high frequency
code; an encoding selecting step for selecting one of a plurality of the

hi gher frequency band encodi ng steps based on the simlarity, having

encodi ng per Agphwdlity dhthe $ebRerateliv@ifey Ba%@@%d@ﬁ@qjﬁﬂ%ggé\?? step~
and gepg tlj] gg_ésel ection informatjon specifying an enco Fod
enpl oyed>rn ghers dreqvegcynbgnat q&@tﬂjélﬂ:wmdndpembte rtg dtee:]mde ahe a code
| ti-ph I d 100 11 Jul
2006 gemor at eqaen el el ettt datlionatahencuaphsy %egpam@q‘fﬁ% -
f requeH'b‘a ugsyt igekhe aimﬂedn inpaitsebdet, e@nt’ll Gh%céﬁGCNij?é’r LG, ﬁ'&gpdl ng
. stegp aﬁ Hh&eésdeﬁg gﬁllnforngg%g generated in the encodlng ting
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S|gna decoded in the Iome freq e
divided input code,

the decoding ‘select—ing unit selects one of a plura!ity of the
higher frequency band decodi‘ng units for everﬁ sub-band according
15 to the selection information included in the input cod-e, and
the signal co-mbini'ng unit has a spectral coefficients
combining unit operable to combine the decoded low frequency
coefficients with the high frequency coefficients and genérate
.' - spectral coefficients in all frequency bands, and a frequency-time
20 transforming unit operable to transform the combmed spectral
coefficients into a timeé signal. '

34. The decoding device according. to Claim19 includes:
o -a code dividing unit operable to divide a -multiplexed input
25 - code inte a plurality of codes: and '
the lower frequency band decoding unit operable to decode
the low frequency coefficients out of the input code, |
wherein a plurality of the higher frequency band decoding
units have a first higher frequency band decoding unit operable to
_- 30 - decode the hlgh frequency coeff“cnents encoded by the use of only
- amplitude parameters included in-the input code, and a third higher
frequency band decodmg unit operable to decode the. hagh frequency
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frequency signal decoded in the selected higher frequency fang 20880 decodi ng
step and generating an out put decoded signal. 37. A programfor having a
conput er execute the followi ng steps: a band dividing step for dividing an
i nput signal into a low frequency signal. representing a signal in a | ower
frequency band and 25 a high frequency signal representing a signal in a
hi gher frequency band; a | ower frequency band encodi ng step for encoding

the divided |l ow freguency signal and generating a | ow frequency code; a
siml SP?%@C'F&&& Ry §ﬂ8p Usst ?ﬂdg?lrsrg psisiiipagl t pabemedens t ingdicatingi gh
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one o?égéig'leﬁ(ﬁéﬁlg }Eéﬁgﬁgﬁ%ﬂ% ?&%@@é%dgﬁ'band encodi ng steps based on
]'Etﬁe si mi | athe ﬂ,emMgg;elécﬁngadh,iggsmec@oﬁedof al phaafiey Q}f;m@ RigHar A
req odi ng..step, ..an neyatjng_sel ection informatlon

cpeci e ARE e uiRet fbiSchntBecharis O ihe elegien TngpRnaoBquency
band iehediedidn thepinputnebde cadg mul tipl exing step for nultiplexing the |ow
frequency . lo generated in the |l ower frequency band encodi ng step, the
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representing a. signal in a higher frequency band

35. An encoding method comprising:

15 a band dividing step for dividing an 'input signal into a low
frequency signal representing a signal in a lower frequency band and a
high frequency signal representing a signal in a higher frequency bé'nd ;

~ a lower frequency band encoding step for encoding the divided
low frequency signal and generating a low frequency code;

20 ~ a similarity judging step for jUdging similarity between the high
frequency signal and the low frequency signal, and output the
similarity;

a plurality of higher frequency band encoding steps for encoding |

the high frequent:y signal through respective encoding methods and
25 genérating a high frequency code;
' an encoding selecting s_tép for selecting one of a plurality of the

higher freq‘uency‘band encoding steps based on the similarity, having

encpding performed in the selected higher frequency band encoding
| . step and generating selection information specifying an encoding
\ 30. ‘method employed inl the selected'-.h-igher fréquency band encoding step; -
and o .
- "a code multiplexing step for multiplexing the fow frequency code
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out of the input code through respective decodi ng net hods;11augeossli ng

sel ecting step for selecting one of a plurality of the higher frequency
band decodi ng steps according to selection information included in the

I nput code and having decoding perfornmed in the 25 selected higher
frequency band decoding step; and a signal conbining step for conbining the
| ow frequency signal. decoded in the |ower frequency band decodi ng step
with the high frequency signal, decoded in the sel ected higher frequency

band g&nsrated memhendog@erfmqugnaw Qlarp:m eteodiieg stepal the8Ohith A

Computgl t Qrage um a ram f havi ng _a conput er
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step emcoding d;teg andltfmltseﬁe@ﬁm ihfdrenatibAvg éh@wm %h@néhcbamgasentl ng

- a S|gnah%%n a ﬂuen % band and a hlgh frequency signal
repr eSE fiﬂt,@é aHhgrn otBHEERER- band; a | ower frequency band

ermgodi ng step for encodlng t he divi ded IOM/frequency signal and generating

a low_freq eqﬂy code; a S|n1lar|ty judging step for judging simlarity*
bet wedf- P*h&e 158 egrrmrgwag and the | ow frequency signal, and out put

the simlagi 0 | i f teps for
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- one %nq EP Ly of the higher frequency band encodi ng steps based on
the s n aV|ng 15 encoding perfornmed in the sel ected higher
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speci t hod q?lo yed in the selec her frequency
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G S, R PRt M AISLCD " 180 0D) Lo
- a decoding selecting step for selecting one of a plurality of the
, higher frequency band decoding steps according to selection information
15 included in the input code and having decoding performed in the

selected higher frequency band decoding step; and |
a signal combining step for combining the low frequency signal
decoded in the fower frequency band decoding step with the high
~ frequency signal decoded in ‘the selected higher frequency band
20 deco,ding step and generating an output decoded signal.

- 37. A program for having a computer execute the following steps:
a. band dividing step for dividing an input signal into a Iow
, 'frequency sighal representing a signal in a lower frequency band and
25 '@ high - frequency signal representing a signal in a higher frequency
 band; | |
_ a lower frequency band encoding step for encoding the

. " divided low frequency signal and generating a low frequency code;
_ ' .2 similarity judging Step for judging similarity between the
30 high frequency signal and the low frequency signal, and output the
.. similarity; |
| a plurality of higher frequency band encoding steps for
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encodi ng step and the selection informati on generated in theuseoosi ng

sel ecting step so as to generate an output code. 40. A conputer-readabl e
storage nediumin which a programfor having 25 a conputer execute the
following steps is stored: a | ower frequency band decoding step for
decoding a low frequency signal representing a signal in a |ower frequency
band out of an input code; a plurality of higher frequency band decodi ng
'steps for decoding 30 a high frequency signal representing a signal in a
hi ghe€YGQs8ncthehahigh ofiteqiiente isignal cdteugir onegpectaeecenvedirsodi ng

t hogse i ing: | ecti f lurality of th
Moa. fetfeds Bl aenRmEy L Aidl gt s o g ot ps abcor ding to
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decoded in the sel ected higher frequency ban >odi ng step and generating
an outHthr Qaé'yidg&ng,rgqgg. se?g@,ttqn information specifying™ an encoding

method employed in the selected higher frequency band encoding step;
and
_ a code multiplexing step for multiplexing the low frequency code
10 generated in the lower frequency band encoding step, the high
' frequency code generated in the selected higher frequency band
encoding step and the selection information generated in .the encoding
- selecting step so as to generate an output code.

15 :38.A program for having a computer execute the following steps: .

' a lower frequency band decoding step for decoding a low
,frequenqy signal representing a signal in a lower frequency band out of
an input code; '

| a plurality of highér frequency band decoding steps for decoding
20 a'high frequency signal representing a signal in a higher frequency band

out of the input code through respective decoding methods;
- a decoding selecting step for selecting one of a plurality of the
higher frequency band decoding’steps according to selection information
-included in the input code and having de’coding performed in the

25 selected higher freq'uehcy band decoding step; and

' a signal combining step for combining the low frequency signal
decoded in the lower frequency band decoding step with the high

i 'ifrequenc;y signal. decoded in the selected higher frequency band

.~ decoding step and generating an output decoded signal. |

30 . | ' o
| ' 39. A computer-readable storage 'mé_dium in 'which a program for
L having a computer execute the following steps is. stored:
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a band dividing step for dividing an input signal into a low
frequency signal representing a signal in a fower frequency band and
a high frequency signal representlng a signal in a higher frequency
band;

a lower frequency band encoding step for encoding the divided
low frequency signal and generating a low frequency code;

a similarity judging step for judging similarrity’ between the

‘high frequency signal and the low frequency signal, and output the

similarity; | |

a plurality of higher frequency -band encoding steps for
encoding the high frequency signal through respective encoding
methods and generating a high frequency code; '

an encoding selecting step for selecting one of a plurality of the
higher frequency band encodmg steps based on the similarity, having
encoding performed 'in the selected higher frequency band encoding
step, and generating selection information specifying an encoding method

-employed in the selected higher frequency band encoding step; and

a code multiplexing step for multlplexmg the low frequency code

generated in the lower frequency band encoding step, the high
'frequency code generated in the selected . higher frequency band

encoding step and the selection information generated in the encoding
selecting step so as to generate an output code.

40’-.A computer«_reac_lable storage medium in which a program for having

30

~.a computer execute the following steps is stored;
a lower frequency band decoding step for decoding a low

-frequency signal representlng a signal in a lower frequency band out of

an input code; _
a plurality of higher frequency band decoding steps for decoding

~'a high frequency signal representing a signal in a higher frequency band
out of the input code through respective decoding methods;

a decoding selecting step for selectmg one of a plurahty of the
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higher frequency band decoding steps according to  selection
information included in the input code and having decodi_ng performed
in the selected higher frequency band decoding step; and -
a signal combining step for combining the low frequency signal
5 decoded in the lower frequency band decoding step with the high
frequency signal decoded in the selected higher frequency band
~-decoding step a_n_d generating an output decoded signal. | -
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