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SI GNAL PROCESSI NG SYSTEM AUDI O SI GNAL ENCODI NG PROGRAM  AND AUDI O
SI GNAL DECODI NG PROGRAM Techni cal Field [0001] The present invention
relates to an audi o signal encoding 10 nethod, an audi o signal
decodi ng nmet hod, an encodi ng devi ce, a decodi ng device, an audio
signal processing system an audio si gnal encodl ng program and an
audi o signal decoding program Backgr 10302] A coding

techni que for conpre h/ musi ¢ si gnal s (audio 15 signals) at
low bit rates is i rrp?ﬁ noqf[&fe%?geduce the costs incurred in

communi cations, broadCmyd NYIGNAT ENTODING MEEEOD, aiUMIG | SIGNAL
signals. In order to efficiently encode both speech signals_and nusic

signals, a hybrid-typPECESINGY dHEHAD; s BNG ye DRV ,CHDEC@BNGQ
schene sui tablg for Bﬁ%@f SA%%S S‘ﬁr}ﬁAi %é&ﬁﬁgen&%tabl ﬁDIBr

musi c
SIGNAL ENCODING PROGRAM, AND AUDIO SIGNAL
DECODING PROGRAM
Technical Field
[0001] The present invention relates to an audio signal encoding
10 method, an audio signal decoding method, an encoding device, a
decoding device, an audio signal processing system, an audio signal
encoding program, and an audio signal decoding program,
Background Art
[0002} A coding technique for compressing speech/music signals (audio
15 signals) at low bit rates is important to reduce the costs incutred in
conumuiications, broadcasting, and stoving of speech and music signals.
In order to efficiently encode both speech signals and music signals, a
hybridtype coding scheme is effective in which a coding scheme
suitable for speech signals and a coding scheme suitable for music
20 signals are selectively utilized. The hybridtype coding scheme
performs coding efficiently by switching coding schemes in the process
of coding an audio sequence, even when the characteristics of input
signals vary temporally.
[0003] The hybrid-type coding scheme typically includes, as a
25 component, the CELP éoding scheme (CELP: Code Excited Linear
Prediction Coding) suitable for coding speech signals. Generally, in



20 signals are selectively utilized. The hybrid-type codi ng schene
perfornms coding efficiently by swi tching coding schenes in the
process of coding an audi o0 sequence, even, when the characteristics
of input signals vary tenporally. [ 0003] The hybrid-type coding
schene typically includes, as a 25conponent, the CELP codi ng schene
(CELP: Code Excited Linear Prediction Coding) suitable for coding

speech signal s. Gbnerallg, in order_to encode_a residual signal
obt ai ned t hrough appPfdeht easodsra residyahagnal ghiaed trqushipplicatien i adinept

an input signal, an - [ GhSl. h P..s hol J.herei n
i nformation about pa %%%ggé é‘ﬁéﬁeg!‘%lngqggﬁ inﬁ:ugﬁ}%%la %@dgggg%%§ﬁg L
Since the adaptive coEPopkerhShdldPthefedl infGRRALOY abdtt Bhsd RestR@] §gnals in
efficiency is achieved. [0004] A technique for coding speech sSignals

and nusic signals isagesleptiveeendebank. e 8ims| the adaptieet endebpok dy awed dorl .

In Patent Literature 1, a_?ogi\ng. al %@rithmf r coding both speech

signal's and nusic si 6?1‘5?%.,‘3’ BN SHELRY &G He t echni que descri bed

in Patent Literaturepgpouf il ieg@Sqr &9 deﬂi‘ﬁgag ea‘h_eggfa?d Y81 e ﬁ%ﬂli‘%s' S
% egh si gha

filter functioning conmonly to encode sp s and nusi

signals. The LP synt Hesiibed fireramiseiin Phtest litratmed. alrsRatent Ritesamid htd on

generator and a transfgQrm.excjtation.generator, according to, whether a
speech signal or nusf %@@}E%‘Ftl“ﬂst%??ﬁ&g%ﬁé&%@ﬁ@@%ﬂm TC g SLC-

speech signals, the ¢ONN&RHcEOMRle %%u&%c%o?i%@&‘hﬁ%geﬂt%g%ﬁ% 1?1'Elﬂzés°ar

coding nmusic signals, a novel asymetrical over -add transform
techni que is dfipl i edLidear PredittinveniLRY synliesis diiten fontidningndoh@sindy to encode
filtering, interpolation of the qITP coefficients i s conducted on a

signal in overlap- adePsperigrildAnd agisungengnoode Mharpiasist diarngiicares
place froma coding gghege a%&%&h te@Htion generator and a fransform excitation

generator according to whether a speech signal or music signal is coded,
respectively, For coding speech signals, the conventional CELP
15 techingue is used, and for coding music signals, a novel asymmetrical
overlap-add transform. fechnique is applied. In performing the
common LP synthesis filtering, interpolation of the LP coefficients is
conducted on a signal in overlap-add operation regions,
[0005] When switching takes place from a coding scheme other than
20 the CELP coding scheme fo a coding scheme exercising the CELP
scheme in the process of coding an audio sequence, information on a
residual signal corresponding to the speech coming before the switching
i¢ not held in an adaptive codebook in the encoder. Therefore, the
coding efficiency degrades when coding a frame coming immediately
25 after the switching of the coding scheme, resulting in a problem of

degradation in the reproduced speech quality,. Conventional art is



20 the CELP coding schene to a coding schene exercising the CELP
schenme in the process of coding an audi o sequence, information on a
resi dual signal corresponding to the speech corning before the
switching is not held in an adaptive codebook in the encoder.
Therefore, the coding efficiency degrades when coding a frane com ng
i rmedi ately 25after the switching of the coding scheme, resulting in

a probl em of degradatjon Lhw.the . i

Conventional art is %@%ﬁguaéﬁ%ggﬁgg%ﬁﬁgﬁﬁﬁ it’}ﬁgﬁgé %6%&’ NOBS
(AVR-VE+, Non Pat ent Pheefiterigttasire 13,)whivhisGhspeschacod R ekentOdiladsR R e
standardi zed by the 3rd Generation Partnership Project (3GPP), in
whi ch the internal sthgtisddFenartion PadrsrshgxBrojbict (HiPhia whick thae hdernali s

initialized, using a5 cqaded result obtajn der a.codi chene
other than the. CELP SARATES SHEARE A LB (o fe0BHE &t Raioee S aa s
signal throughsthe | iqRareflcdbithéd Snddd\eislind séHefle! ABerONaimd CRYD
signal and thereafter encodes the residual signal selectively using

two codi ng schenes, #cheme. tThe AHRPVSdeanelenoainbharefidasisignalthCogethe

Excitation (TCX) schene. 10,Wen switching fromthe TCX schege to the
CELP scheme, the ANREWIF Pé‘??’é%@r“‘ﬁ%ﬁafgg? he é&a’ﬁ?‘i‘%@%&@go“g%@@rt he

CELP schene, using ag,.8x&idhatd Sds L Ry Lib et i 1,0n
Li st Patent Literat uéhecg_lé[ goggﬁﬂg}aéfl%{r%? gellécp‘e’rg? ﬁ’:ﬁéﬁ”&?@%ﬁ%‘gﬁgﬁém
Application Lai d- Opethe RELP2@B@netdfitfie Transform Coded Excifation (TCX) scheme.
10 When switching from the TCX scheme to the CELP scheme, the
AMR-WB+ encoder updates the adaptive codebook in the CELP

scheme, using an excitation signal in the YCX scheme,
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Techmnical Problem
[0008] However, under a hybrid-type coding scheme in which 4 coding
25 scheme based on the CBLP scheme and a coding scheme not using

linear predictive coding are selectively used, it is difficult to obtain an



Non Patent Literature [0007] 3GPP TS 26.290 "Audi o codec processing
functions; Extended Adaptive Miulti-Rate - Wcl eband (AVR-WB+) codec;
Transcodi ng 20fitrictions”. [online]. retrieved on 5 March 2009]
Retrieved fromthe Internet : :
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I nvention Techni cal Problem [0008] However, under a hybrid-type

codi ng schene in whicg codi n eme,.based on t LP sche and
a codlgng schene not f?é(flﬁam} PiESty 3@?8?#%?’@88‘55&? ’r'néc‘f d@ﬁﬁ

used, it is difficul goﬂeemomtamn@%e emedrt Aleliefives comat, f',l‘Réfbﬁ)like @1@91' ng

process perforned under a codi ng schenme not using the |inear
predi ctive codi ng. Theidfing Fomehedingwichenis may vBing rhealinsadpradicsehantngn ot

using the linear predictiye codi a codln schene d an_the
CELP scheme, it is dff%Pcgse ans ot o hs b5 ﬂvémadéﬁtf%éﬁ

in. the G M sgheme wlfy, é’t{km &ﬁéﬁo%k'ﬁ EEEP'sclﬁsﬁ{ ﬁfﬂ‘?%ﬂ%&]&n&ﬂ sighl&

speech com ng before the ect o resen
invention is to init b@’tdsﬁﬁldlﬂgotoahe a;m%lommm‘g@efwd the, smﬁthlang nt & Bject
state of an encoding neans or decodi ng means exercising a coding
schene using the | i nehfhepptasnt inveationolsi taginitislizen de ébyaPPWBH@iVeVal‘-We the

intetnal state of an encoding means or decoding means exercising a
coding scheme using the linear predictive coding to thereby improve the
10 quality of a speech reproduced from a frame coming immediately after
the switching, when switching from a coding scheme not using linear
prediction to a coding scheme vsing the linear predictive coding,
Seolution to Problem
[0009] An audio signal encoding method of the present invention
15 encodes an audio sighal including a plurality of frames, using a first
encoding means operating under a linear predictive coding scheme and
a second encoding means operating wnder a coding scheme different
from the linear predictive coding scheme. The audio signal encoding
method of the I‘present invention comprises: & switching step of
20 switching encoding means for encoding a second frame immediately
succeeding a first frame from the second encoding means to the first
encoding means after the first frame of the audio signal is encoded by
the second encoding means; and an initialization step of initializing an
internal state of the first encoding means according to a predetermined
25 method afier the switching step is perforined.

[0010] According to the audio signal encoding method of the present



10 quality of a speech reproduced froma frane com ng i nmedi ately
after the swi tching, when switching froma coding schenme not using

| inear prediction to a coding schene using the linear predictive

codi ng. Solution to Problem 100091 An audi o signal encodi ng net hod of
t he present invention 15 encodes an audi o signal including a
plurality of frames, using a first encodi ng nmeans operating under a

| i near predictive cogjag:SC . L ng. ; ng
under a coding schengkg?¥®é?§ﬁ5w%?gﬁf¥%e i|%%§§q§§§§%€@§€@i%ggﬁﬁ§£

scheme. The audi o si grdictienameitignghand, ideread the figst fraemdiat bean\edodded by
conprises: a switching step of 20 sw tching_encodi ng neans for

encodi ng a second frafedipgsrbeme didfepent Gemdbafinegt predicw cofingsehemepthet he
second encodi ng nean o) e finst en ' ans after the first
Frane of the audio oo Be bl sefREd iR BB Aifha e alile
and an initialiszati opy stiefizily theittbrahl st ef &R firsd Qicbdthy SleahLoRfatinBe
first encoding nmeans according to a predeterm ned 25nethod after fhe
switching step i s pewfdse nbel life@o pogdichize orodingg schemphe Thewsfase,s enpoding

encodi ng nmet hod of the presen i pventi o ve en fhe secgopd frane

is to be encoded undB’iDC%SIPFH%Ii?mﬁ?@ﬁ‘i?%@ip@‘galﬁgaff‘#“ﬁc %‘?S"Gﬁiléa;%@et he

first frame has bee nliﬁé&?ﬁﬂ@ﬁﬁ@ccﬂilﬁ%@h&% #88ing 's&lfeﬁfeedﬂﬁcr&{t(h?lﬂ €
ene, the df b ed

| i near predictive coding sc secon rang can be enco

under the |inear prehietpredctediodpgsciverweabbbyealizedt i al i zi ng t he
internal state of the first. encoding means operating under the Ljnear
predictive cogpng scﬁ’gﬁr@. ﬁ*ﬁh‘é?@ﬁ%@%"'@%ﬁﬁf&e Lﬁt@“gs‘ﬁ&@e {B‘éF tping
under a plurality of i id i i | Ghlye
codi ng schene and a %Ig%?r?g& g1§ﬂ2‘§eﬁiﬁg1liéfe$ g?gﬁ%d%? ?%ﬁaﬁ%&ﬁ?ﬁ?&?ﬁ& Faled
predictive codi ng schddebycdelapeclaremts 28ch lih€Hr Oftddittiven syritiesisr Blsenfor
invention, the internal state of the first encoding. rrgc%gs. preferably

conprises a content @t%%l_a*‘pfz?’“@e’@'&d@_@m?or]nvéheuggtl Fnpiteriethgy
clements of & |\t fch ey a0l DEp0i kit kARSI g,

of the first ddcodi ntherfrstnfories [ eHecihitialiyationisteballic ZRst, cnosding means is

preferably initialized, wsing a residual signal obtained by applying the

linear predictive inverse filter to either the first frame yet to be encoded

by the second encoding raeans or the fixst frame decoded back after

encoded by the second encoding means. In the initialization step, the

20 linear predictive inverse filter is preferably applied to either the first

frame yet to be encoded by the second encoding means or the first

frame decoded back after encoded by the second enceding means, using

linear predictive coefficients used by the first encoding means to encode

a third frame preceding the first frame.  Alternatively, in the

25 initialization step, when linear predictive coefficients of the first frame

ate included in codes of the second fiame, the linear predictive inverse



15 the first flame. In the initialization step, the first encodi ng
nmeans is preferably initialized, using a residual signal obtained by
applying the linear predictive inverse filter to either the first
frame yet to be encoded by the second encodi ng neans or the first
frame decoded back after encoded by the second encoding neans. In the
initialization step, the 20 linear predictive inverse filter is

preferably applied tg;gik We8to EIRPBe el fia0h ﬁp&p 4 he
second encodi ng neans or1 Pﬁ:ger?l?fsa{wﬁ ger a?rel‘}%ecgﬁg(}%‘ac g tertqgﬁ%égg)&
by the second encodi thg seems encodlivpgmkinsear ther At dtamee daodéd ibatle nfisr

used by the first encodi ncig means to _encode a third frgrre. prece%jﬁng
the first frame. Al t&e8ed b¥ithe seqond paceding, means, VAL ithe, ligeapprediniars

l'inear predictive Coggéﬂ'ﬁcgéﬁ{]ﬁqgluﬁ%dn é‘l efci)cfeg.tof easg@onarffan{ef‘cwg]%&é«%s@rllts

codes of the second fra ar predictrve rnverse

preferably applsi ed t@mventidagrintthe ihliaBiatibn amep, e ihembe sRRc efatls Kistt he
second encodi ng nmeans or the first frane decoded back after_encoded
by the second encodi pifofiagmeans, giay et inisialized awging ghe intasngl wéate had by the

coefficients included_ in. the codes.of th econd fiarae. l.n.t

present 5 inventi o_n,ﬂfsh 3?%@%%%‘%%@&%%&%F@B?mgﬁlée%Flé?olng agfea %e
of the first encodi ngeBRmstEtH stk st BRAIE ROULRR EEREGH in
state had by the first encodi ng neans when the first encodi ng neans

encoded a frame precthdi Wpat gedistivet syintlwsie. filtes foo rdetevpiningh@argero input
predictive coefficients in .Ehe I ln@ar %{seﬂi Live s .Qéhesi%f.i L.ter for
determining a Dero i 1F5RARSS0t pedosiplly to juse fhe insar prclicive goctlcieqty, bsed
| i near predictive coghid ek Y‘ﬁk?ﬂb I the kni b RebcRRAN 81
encoded the third frane p?ecetz?ﬂggﬁg%é iri#e?ida%g,hl?:ﬁ%eﬁ tche i r?ear

predi ctive coeffi ci efitsé frafnct drewlienrtbe lifean peedintiee coedliaichdtiof the dod dsunef

the second frame, the |jnear, predictiye coefficients of .the fir.st
frame cal cul ated whe#f®t W@ﬁgﬁidﬁocold?% BF errdelrame, Bt Qp%dprsni;ctlve

appl yi ng a per cept Paéoeﬂ?éi%éile% fitst e bRAE] GRAAHE 8lo6H e8! hose

predictive coefficients. An audi o signal decodi ng net
t he present iridenti oobtsiaed dgsapalyirene qeedptasidweightirgnaitteri tocthe dislvglaged
plurality of frames, Iiﬁje%ir BI%di%tive coefficients.
[0012] An audio signal decoding method of the present invention
decodes an encoded audio signal including a plurality of frames, using a
first decoding means operating under a linear predictive coding scheme
20 and a second decoding means operating under a coding scheme different
from the linear predictive coding scheme. The audio signal decoding
method comprises: a switching step of switching decoding means for
decoding a second frame immediately succeeding a first framne from the
second decoding means to the first decoding means after the first frame
25 of the encoded audio signa! is decoded by the second decoding means;

and an initialization step of initializing an internal state of the fivat



first decoding means operating under a linear predictive coding
schenme 20 and a second decodi ng neans operating under a codi ng schene
different fromthe |inear predictive coding schene. The audi o signal
decodi ng nmet hod conprises: a switching step of swi tching decoding
means for decoding a second frane i nmedi ately succeeding a first
frame fromthe second decoding neans to the first decodi ng neans

after the first frang 25o0f the encoded audio g‘i nat i.s decoded by the
second decodi ng mean$SCOSMg BNAS,AFOHIRG 4P | {rPreqeluped | mptpd) p ‘?l'néman

internal state of thgwﬁ%mﬁ%&ﬂ@gﬁrﬁans according to a

pr edet enni ned net hod, a e"sSW g step is performed, [0013]
According to the aud[(913] goadrdidg ¢o thenmdivesifrad dedodingengili®eithe present
i nvention, even when the second frame is to be_decoded using a |inear
5 predictive codi ng SVAias, exsnarheadby seeond fame jsrtgbe deepdgdudiaa ligara

econ frame can bo HBLSUES e AHIoRET PRt ot BF PRT BN B oo

'I'near predi ctrve coO
by initializing the pétigf fabms defetendfrobd e lintEtpreltaRdicbingBeHthe, the

operating under the linear predictive coding schene, Therefore,
decodi ng 10 processi sRgopskfiane @@bbemwﬁdm@ﬂf%@lmemr@ﬁictb@@bﬁgg sdlmnes
el 0 g e 1 neat eSS SRShARE TS 802, SRS S, GRRTE,
([jgg 33? nign the presenfindePVBOiRE: phddgetvd! @upR! sékAbe ahefeRRe,! HEcdlling
10 processing performed under a plurality of coding schemes including the
linear predictive coding scheme and a coding scheme different from the
linear predictive coding scheme can be realized.
[0014] In the present invention, the internal state of the first decoding
means preferably comprises a content of an adaptive codebook or values
15 held by delay elements of a linear predictive synthesis filter, In the
initialization step, the internal state of the fust decoding means is
preferably initialized vsing the first frame. In the initialization step,
the first decoding means is preferably initialized, using a residual signat
obtained by applying the linear predictive inverse filter to the first frame
20 decoded by the second decoding means. In the initialization step, the
linear predictive inverse filter is preferably applied to the first frame
decoded by the second decoding means, using linear predictive
coefficients used by the fiust decoding means to decode a third frame
preceding the first frame,  Alternatively, in the initialization step, when
25 linear predictive coefficients of the first frame are included in codes of

the second frame, the linear predictive inverse filter is preferably



means preferably conprises a content of an adaptive codebook or

val ues 15 held by delay elenments of a linear predictive synthesis
filter. Inthe initialization step, the internal state of the first
decoding neans is preferably initialized using the first frame. In
the initialization step, the first decoding neans is preferably
initialized, using a residual signal obtained by applying the |inear
predictive inverse filter, tqo the first frame 20 decoded by the second
decodi ng means. |n t Aepliedite fhgfirgidrame leeqdeg by thpserondeigrodiniampans Wang
inverse filter is pr cabl v i ' : a €

t he second decodi ng ﬁ%ﬁﬁ%@‘ﬁ%?ﬁgh??%%%3“%?@5@%@?@%h%bgﬁ?ggfgﬁﬁgmgﬁbd

by the first decodi ngafeanm the petR&RdGreatidd)iif thef ihAiBzat0R CRE] 1RO idib@al
first frame, Alternatively, in the initialization step, en 25l i near

predi ctive coeffici entats affthe fest fpaodingfmenns may deiinigplingdusing the ddemalf

the second frane, the |inear prediciive inverse filt i .eferably
applied to therg?i r st Stﬁ{ezf??ga]a’e@B%H ‘%f/o %%&‘b%ﬁ%%%%ftn%cﬁﬁ%g{em
using the linear pregdiGlibygragebltdifthsnisPfhtded in the codes of the
second frane. In the present invention, in the initialization step,
the internal state of0UlhEAQi ersodioededisgf teapssamhmisetiominciudes 2 ditst

using the internal 5 state had by the first decodin ans when the
first decodi ng meansCRROSBTEJECNS PREFHIS INARriinggr Pigeic %@%S&bﬁé‘?ﬂ an

Lo0ES) o oo, 6l PRESE =SSO0 A Wbl
a second encoding me#nm the dinedr iprglictive esding edhelinegnd ehedes i fifdér sigtal,
using the first encoding means and the second encoding means. The
encoding device comprises a first coding determination means that
determines whether the first or second encoding means is used fo
encode an encoding target frame that is included in the audio signal.
15 The encoding device of the present invention further comprises & second
coding determination means that determines, if the first coding
determination means determines that the encoding target frame is to be
encoded by the first encoding means, whether a frame immediately
preceding the encoding target frame has been encoded by the first
20 encoding means or the second encoding means, and a coding internal
state caleulation means that decodes, if the second coding detenmination
means determines that the immediately preceding frame has been
encoded by the second encoding means, an encoded result of the
immediately preceding frame and calculates an infernal state of the first
25 encoding means using the decoded result. The encoding device of the

present invention further comprises a coding initialization means that



10 fromthe linear predictive coding scheme and encodes an audio
signal, using the first_encoding neans and the second encodi ng neans.
The encodi ng device conprises a first coding determ nati on neans that
determ nes whether the first or second encoding nmeans is used to
encode an encoding target frame that is included in the audio signal.
15 The encodi ng device of the present invention further conprises a
second codi ng deternination neans. that .determnes, if the first

codi ng det er mi nat i on "HEHRES HeErR siae Ofﬁﬂﬁtﬁeritﬁgc MEJeRang Leug Ye interpal e
is to be encoded by i i I-ﬂgqﬂ of T

i redi at el y precedi néﬁﬁhéeﬂéeu%éegg%ggt%@g t mdn\eﬁﬂﬁetagﬁ@é%gﬁgﬁ%%aej%y
the first 20 encodi nfxstremmedingmdaheersedntic cocdng agetians afta it @ding
coding internal state,cal culation neans that decodes, if the second
codi ng determ nation’ IPdEEPHi nes that the i mrediately preceding
frame has been sgncod : [ d
result of the isﬁmedi E@é?@%@é@%?"g‘gg? ?%%{gangcggﬁ@g P%?? @glé %lzg’%ﬁ?dr?ft & Ral
state of the first 2%sedwdisAgodimoRtzet/fhng id Pdched@eadtd by RS Hist enchilg
encodi ng device of the present invention further conprises a coding
initialization meansMepoperaing vadear adineahpredicivercadingt sakamep thereas ther st

encodi ng neans usi ng lnter st ate .cal cul.at ed hy. t he. codi
internal state cal cuﬁgﬁg%ﬁ@gﬁgw e 1ngitﬁ%lelcgﬂglggf:g§ %@ e@ﬁ%@'gé’g
the encoding target ﬂfe%&nafehwdmghae&@%aﬂ?ﬁ%ﬁhﬁedeghicéaih'% QhelBaFerent

5[ 0016] According to the encodi ng device o resent invention,
even when t he &ncodi figmtthe besar predintive eoding sbhenen thedebding terget ffanrestan

encodi ng neans operafin nder | .near predictive codi,n cheme
oy o P P b BfhatB Glas e i e BB Sldne i BRI e,
encoded by the secongt@Rpgodhid oﬁ%@sﬂﬂf’eén@éééﬂ@ M%ﬁ.r ariRRdheg aREMe

different 10 fromthe |linear predictive coding schenme, the encoding
target frame can be piwecessiag penficimed whder hiphwality pf eating schemesddilndingshbene

by initialiying the hnternﬁl .State of the first_encodi n‘gﬁrrea

; S.
Therefore, coding pr BESERIHS RS BefElPmiRRe Qe F e JIsem doim g
schenes i ncl udisng thﬁnﬂa&ﬁ%ﬁiﬁ&@hﬁ%ﬁé ot béatsdeme and a coding

schenme different fromthe 15l 1 near "predictive coding scheme can be
realized. [0017] A decoding device of the present invention includes a fist
decoding means operating under a linear predictive coding scheme and

a second decoding means operating under a coding scheme which is

different from the linear predictive coding scheme and decodes an

20 encoded audio signal vsing the first decoding means and the second

decoding means. The decoding device comprises a first decoding

determination means that determines whether the first decoding means

or the second decoding means is used to decode a decoding target frame

that is included in the encoded audio signal. The decoding device also

25 comprises a second decoding determination means that determines, if

the first decoding determination means determines that the decoding



[0017] A d%coding devi ce of the present invention includes a first
decodi ng nmeans operating under a linear predictive coding scheme and
a second decodi ng neans operating under a coding schene which is
different fromthe linear predictive coding scheme and decodes an 20
encoded audi o signal using the first decodi ng neans and t he second
decodi ng nmeans. The decodi ng device conprises a first decodi ng

det 1 ti t hat .det in t first d di
det e alLon 1o, RS 5L D BB BE i B e A
frame that is includgdbnicidi®ifefedamnie sk tlbe ade6 o ocn

devi ce al so 25conpri ses a second g determnation neans that
determ nes, if the fiestledibgdkt figt detodingimeins @o the sswend dtcedimp mesns.hat

the decoding target. fra .S to be decoded by the first decoéi ng
neans, whether a fra ei‘!ﬂ%@iﬁ%tdﬁ”ﬁ prekes JPomprisae i dewdingg Iitenge slate

frame has been SdeCOd%m.ﬁ%iotnhﬁe L fist cs?uﬁ]?a?%}a?gléégg&gﬁd ﬁ)e,rcoaigg g%tg:g@ﬁ%ion

decodi ng neans. The decodi ng device nprises a

internal state 5 cal pighiat deemiBanthat dat inabdikkeBt pRcedingd Hansekanbeen
decodi ng determ natiogn nmeans deternines that the i medi ately

precedi ng frane has Beedediby deectecond deseding aenrns, dacioismal sigteadfsthe divst

internal state of the first j N , i a.decoded re of
the i medi ately pr ecg%ﬁoﬂfézﬁl}%ﬁ%%gfgﬁ% g%@&ﬁ%@g&%}‘? %%?&gtgﬁi Qfﬁcseﬁjé“gns
that initializes an fhhe' &l a H@:oﬂﬁlgtiﬁiﬁﬁﬁzaﬁ&@ nidahs thatl @ @MizE0 a1 RAGHal
using the internal state calculated by the decoding internal state
cal cul ati on ndéns. THetefof tha finfedesoding meausn ssing thedotsrphgatd celodaied by

target frane after the internal, state thereof is initialized.by.the
decodi ng i ni tializat PErdfRdng meRph seadiidion teas nd g fiu g
device of the presengehiivRBSded he YRRl iiné BRer ARCRGERY sthRtReEof
frame is to be decoded by the first decodi ng neans operating under a

| i near predictive coiiimitjalizetbyéhe detndingdsitielrativmmesiisat el y precedi ng
frame is decoded by cond decpdi.ng means opgrating under a
coding schene differ @igf‘gﬁﬂl et 1‘?5@%8‘1‘5531“8‘? 8&@3 _B'(‘J”B‘?q'ﬁ{i“@’gmé‘n%‘_{ent he
decodi ng targegk framgh&ahetResiBpodRe: #RELTs bR d%@or%eﬂrb?ﬁdée ﬁfs?Q%dBHinﬁe

codi ng schenme by initializing the internal state o firs
decodi ng neans. Ther mfamsapesiicg undey agmeagssdiciivepedingrsolemne, mdercaathe

plurality of coding schepes, i ncl ydi the, |i r predict|ve, codin
scheme and a codi ng STHH el@iipfq"ﬁcﬁ%ﬁg’w 5@%?&3%5&1 C‘iﬂdte‘iff‘?,d(“ijgl’é‘ean%
coding scheme can begfealiaZ@fler a coding scheme different from the linear predictive

coding scheme, the decoding target framie can be decoded under the

20 linear predictive coding scheme by initializing the internal staie of the
first decoding means. Therefore, decoding processing performed
under a plurality of coding schemes including the linear predictive
coding scheme and a coding scheme different from the linear predictive
coding scheme can be realized.

25 [0019] An audio signal processing system of the present invention

includes the encoding device and the decoding device. The deceding

10



25[ 0019] An audi o signal processing systemof the present invention

i ncl udes the encodi ng device and the decodi ng device. The decodi ng
devi ce decodes an encoded audi o signal encoded by the encodi ng

devi ce. [0020] According to the audio signal processing systemof the
present invention, even when the encoding target frame is to be
encoded by the 5 first encodi ng neans operating under a |inear

predictive coding scheng, ,whereas the i,mediately pr i fra is
encoded by the secongeé%ecggﬁoﬁ' Pr%a?ﬁ%"dSB%H"i Hé‘%n@g?&ge@b%&“‘é’gﬁgm
different fromthe | gyagay predictive coding schenme, the encoding
target frame can be encoded under the linear predictive coding schene
by initializing the [®20haecandihg &t theeaudit stgnel frocessing mstai ofthapeasant
Even when the decodi n% target fra is to be decoded u%i ng the first
decodi ng neans oper atVA§'intHeR Ve é"&FOdg'?E’eTﬁYg&HT@}Be 5d8bp gneedeththe

wher eas the i mgedi at glye.Rb ' ' e |
decodi ng neans operat%na uﬁl'ggg{eg&ccg%ﬁt%gg%%gggﬁ%ﬁ%%%ﬁgﬁ?%ﬁ@iﬁ?ﬂge,

| i near predictive codhegaslthemnediaely becelbopdbmg it angrlked fhyade seand be
decoded under the |inear, predictive,coding schene by injitializing the

internal state of th&CPHINg GRS SMEAiPLKiS 2 codiag srbies diffseestifiag the

processi ng and decodj; ceSSi ng. Ne ndes. a rality. o

codi ng schenes incl uﬁ%%@g&ﬁﬁ{e&g}ngp{%‘%ﬁ%[?/Leén?:% |%6£éegh]§ ¥ éﬁ}jf‘be

anot her codi ng scherrmcd&iefdf@ideﬂtheaﬂi‘emgﬁ&aib@vd ¢oBBRr schéBe be iniMgiz&Rdhe d
|

scheme can be realized. [0021] An audio signal encoding program of
the present idfenti ofter S@iﬁ:@ﬂfhﬁ@'afnemﬁ@lg)m&maﬁvemﬂ%% the decoding

2 socond ancoding moaiie? SAFE o7 doRERD ShE Rt EeRli MpaRCatEE

different fromthe lweaR linear predictive coding scheme, whereas the immediately

preceding frame is decoded by the second decoding means operating
under a coding scheme different from the linear predictive coding
15 scheme, the decoding target frame can be decoded under the linear
predictive coding scheme by initializing the internal state of the first
decoding means.  Therefore, encoding processing and decoding
processing performed under a phurality of coding schemes including the
linear predictive coding scheme and another coding scheme different
20 from the Tineat predictive coding scheme can be ealized,
[0021] An audio signal encoding program of the present invention for
encoding an audio signal, using a first encoding means operating under
a linear predictive coding scheme and a second encoding means
operating under a coding scheme which is different fiom the linear
25 predictive coding scheme causes a computer device to function as: fitst

coding determination means for determining whether the first encoding

11



25predi ctive codi ng schene causes a conputer device to function as:
Erst codi ng determ nati on neans for determ ning whether the first
encodi ng neans or the second encoding neans is used to encode an
encoding target frane that is included in the audio signal; second
coding determnation nmeans for, if the first coding determ nation
means determ nes that the encoding target franme is to be encoded by

the first 5 encoding neans, determ ninhg whet her frame,imedi gt ely
precedi ng the encodi R§MSatrghe S?qoa‘ilrén%?g%@%méﬁé‘ 19 godenan pr}qogitglg

encodi ng neans or th%rg%?ﬁ%{&%emgqgi@ggﬁ%;t%gg&iggﬂ%%;eg&%d Sctoﬁitnﬁ

cal cul ati on neans for, secon term ndtion nmeans
determ nes that the demmdhztibel tedns efogdinehef fisstecoliing Baemieaion caearly
t he second encoding 10 neans, decoding an encoded result of the

i mredi atel y precedi néeterrases that dhecenceding targeg fameiihicdhaencodadaivetbe firgthe

first encodi ng.neans, using the decode | t:~coding i-nitiali ion
means for ini t|5al i zi °§Hgi%het rﬁig"eglglf%%e&'%@%tl ﬁ’eﬁ" 1 & %dﬁét}glhip%ceén% ns,
using the internal sialBecdleGathbalReheBis bb cabslied Gy k! fasdratodii@ieans
cal cul ati on neans; and encodi ng neans for 15 encodi ng the encodi ng

target frame by the 61 thecesnd eniodipgrmemns; caflingrintevsal stafe enlalpticit means

thereof is initializgd.,] 0022 cco.dig ta the audio.signal cRdi ng
program of the preseﬁ’tr’ ifL grﬁﬁl’%‘ﬁ c%{’ﬁ%' %ﬁ%n toa @ﬁ%d@%ﬁ%&g? Ffame
is to be encoded by ﬁﬂﬁectmélggre%&ﬁﬂgﬁ&ae RRAREN ORIEGE bylle YEARA etobiingear
predi ctive codi ng schene, whereas the i nmedi ately preceding frane

i s encoded by 10he sementd, datoding myemwdebresydeoiihe mgnedidely precedidg figme
schenme different fromthe li.near.pre ictivg cg,di nq% schene, the ih
encodi ng tar get f_ra_rr@dc e %ﬁe&g_@a& % PL thedirstieng %)F’@f%ﬂscl‘sl% €
codi ng scheme by ini &%c@hédzfeaﬂt;tc ?iﬁ% Hhigk0Atos hithi RF itilfliAdy & internal

encodi ng neans. Therefore, enco
state of the first encoding means, using the internal state calculated by

the coding internal state calculation means; and encoding means for
15 encoding the encoding target frame by the fixst encoding means after the
internal state thereof is initialized.
[0022] According to the audio sipnal enceding program of the present
invention, even when the encoding target frame is to be encoded by the
first encoding means operating under a linear predictive coding scheme,
20 whereas the immediately preceding frame is encoded by the second
encoding means operating under a coding scheme different from the
linear 151'ediotiVe coding scheme, the encoding tatget frame can be
encoded under the linear predictive coding scheme by initializing the
internal state of the first encoding means. Therefore, encoding
25 processing performed under a plurality of coding schemes including the

linear predictive coding scheme and a coding scheme different from the

12



25processing perfornmed under a plurality of coding schenes including
the linear predictive coding schenme and a codi ng schene different
fromthe |Ilinear predictive coding schenme can be realized. [0023] An
audi o signal decodi ng program of the present invention for decoding
an encoded audi o signal using a first decodi ng neans operating under
a linear predictive coding schene and a second 5 decodi ng means

operating under a Cgﬁxgermpr%ﬁlcﬂ%eco\ﬂm g%h}% l%ale% fromthe |inear

predictive coding s causes a €viceto function as:

first decoding deter WOMA@@uﬁE%ﬁ%aFd%&odi@é SioBafti SOLWRREER invieRorl for St
decodi ng nmeans or the second decod ing nmeans I's used to decode a

decodi ng target frandecotiag ans enendded chadiol nighdleusing: @d digst’ @uddmg Irpeans

I d decodi det f f the fi
Gecoai hg det or m nat | SRR Bb (PR ECERAY: EPEiadion gt o grend

frame is to besdecod&%m?tﬁ@ng bgér{mng%ﬁﬂgf E%oﬂiﬁg%%hel&%ﬁfcﬁ‘ 19 brent
whet her a franme imedi atel'y precedi the decoding target frane has

been decoded by the fromshe Hmoprad@hmemthng)uhmhecmmdoxdpumﬂm@e 10

means; decoding 15 i ternal ta al cul ati qQn rrean for, if t

second decodi ng det H’i’%ﬂi‘ﬁsoﬁl ‘rptéﬁ?fﬁ %@%waﬁ%mﬁﬁﬁ 1t4€?@ qﬁ‘ﬂ

preceding frame has {geefdgod B@iﬁ? 1{?%::;& e tﬁéaﬁ%% gﬁ QxeBIEaﬂSused to
e 0 e first

cal culating an internal stat ans using a

decoded result of thdechdoredeaidiigytaricfans dat ty maladcckiﬁcmdbﬂ@ded andio
initialization means for 20 initializing an internal state of the

first decodi ng?meansSignssi ﬁegorﬂrd@wdﬁ&éﬁﬁmnahaaén% fou 1 thedfingh decpding
Gecod g i enal g SRl ALON JEAS o B0 SCRY BALPERRCY )y
the internal state tdweoddf by shd fifst idadddizgtmeans, determining whether a frame
immediately preceding the decoding target frame has been decoded by
the first decoding means or the second decoding means; decoding
15 infernal state calculation means for, if the second decoding
determination means determines that the immediately preceding frame
has been decoded by the second decoding means, calculating an internal
state of the first decoding means, using a decoded result of the
immediately preceding frame; decoding {niﬁalization means for
20 initializing an internal state of the first decoding means, using the
internal state calculated by the decoding internal state calculation
means; and decoding means for decoding the decoding target frame by
the first decoding means after the internal state thereof is initialized.
[0024] According to the audio signal decoding program of the present
25 invention, even when the decoding target frame is to be decoded using

the first decoding means operating under a [inear predictive coding

13



[ 0024] According to the audio signal decoding program of the present
25i nvention, even when the decoding target frame is to be decoded
using the first decodi ng neans operating under a |inear predictive
coding schene, whereas the imediately preceding frame is decoded by
t he second decodi ng neans operating wi der a codi ng schene different
fromthe |inear predictive codi ng schene, the decoding target frame

can be decoded under t;h ear redi ct.i codi chene b
initializing the 5 i ﬁ‘f’l}? edrfmn[ehlétefy P@Fedg‘%c%@flﬁéf flreééﬂ%d by the
Therefore, decodi ng @édaﬁ&a&ioﬂﬁ B?é%ﬁé)é ﬁPaﬁn%ﬁﬁ’&Ea%od!hﬁ’&o%laﬁﬁ&f&ien@ﬁ%“g
schenes including the |linear predlctlve codi ng schefre and a codi ng

schene different f roﬁletlli’r@alt pméathowoelmgench&ee (ﬂmjdafu:gdmghmget fesmre &3 be

real i zed. Advant age s of I nventjqn 10 002 ] cordipng ta the
present invention, ‘E?ﬁlﬂ?‘Fg ligeap prediciyy ¢ %def‘l“&g?%ﬂ“tehe

| i near predictipn to; rﬁ‘erﬁ&ldL:Q@ gﬁmHsH&gd%E mEé:ﬁearl;]lee

b(\,/o%m
coding, the internal state o e encodi ng ans or t ecog &

means exercising a cpﬂ]oﬁ@n@@hﬁ’ﬁﬁz&dmnﬂ@atﬁmaﬁwwﬁaﬁ&m stleats Mﬂuﬁm@ﬂi&g
can be initialized tg propriate val ues, and the 15quality of a
speech reproduced fr ﬁ?%ﬁ@dﬁﬁﬁwd&uﬁ sehetne Adrccodingsthen different-fzom the

swi tching can be | ”piiﬂé/a?gredlcuve coding scheme can be realized,
Advantageons Effects of Invention
10 [0025] According to the present invention, when switching from a
coding scheme not using the linear prediction 1o a coding scheme 0sing
the linear predictive coding, the internal state of the encoding means or
the decoding means exercising a coding scheme using the linear
predictive coding can be initialized to appropriate values, and the
15 quality of a speech reproduced from the frame cmﬁi.ng immediately
after the switching can be improved.
" Brief Description of the Drawings
[0026] FIG. 1.is a diagram showing a configuration of an encoding
device and & decoding device according to an embodiment;
20 FIG 2 is a diagram showing & configuration of the encoding
device according to the embodiment;
£IG 3 is a flowchart to describe an operation of the encoding
device according to the embodiment;
FIG 4 i3 a diagram showing a configuration of a decoding
25 device according to the embodiment; and

FIG 5 is a flowchart to describe an operation of the decoding

14



Brief Description of the Dral vi ngs [0026] PIG 1 is a diagram show ng
a configuration of an encodi ng devi ce. and a decodi ng devi ce accordi ng
to an enbodi nent; 20FIG 2 is a diagram showi ng a configuration of the

encodi ng devi ce according to the enbodi nent; FIG 3is a
flowmchart to describe an operation of the encodi ng device according
to the enbodi nent; FIG 4 is a diagramshow ng a

configuration of a d codi ng 25dev |ng to the enbodi nent; and
FIG5 is a flowhart ?"6 ec?@%%%‘?‘ g‘)% E‘éqg Hon of the decoding device

PCES1S! 0, LN SO0 Rl oFe R ol f 1 o B0 rent
[0027] A preferable embodhnent of the present invention is described
below in detail with reference to the accompanying drawings. In the

5 description of the drawings, the same elements are labeled with the
same reference numerals, If possible, and descriptions thereof are not
repeated, An audio signal processing system according to an
embodiment includes an encoding device 10 which encodes an input
audio signal and a decoding device 20 which decodes an encoded audio

10 signal encoded by the encoding device 10, FIG, 1 and FIG. 2 are
diagrams showing a configuration of the encoding device 10 according
to the embodiment. The encoding device 10 encodes an input
speech/music signal {(audio signal) and outputs the encoded signal.
The speech/music signal is first divided into frames having a finite
15 length and thereafter inputted to the encoding deviee [0,  The encoding
device 10 performs encoding using a first coding scheme when the
speech/music signal is a speech signal, and performs encoding using a
second coding scheme when the speech/music signal is a music signal.
The first coding scheme may be the CELP scheme such as ACELP
20 based on linear predictive coding baving an adaptive codebook., The
second coding scheme is a coding scheme different from the first coding
scheme and not utilizing the linear prediction. The second coding
scheroe may, for example, be a transform coding scheme such as AAC.
[0028] The encoding device 10 physically includes a computer device
25 including a CPU 102, a ROM 10b, a RAM 10¢, a storage device 10d, a
communication device 10e, and the like. The CPU 10a, the ROM 10b,

15



bel ow in detail with reference to the acconpanying drawi ngs. In the

5 description of the draw ngs, the sane elenents are | abeled with the
sane reference nunerals, if possible, and descriptions thereof are
not repeated. An. audi o signal processing systemaccording to an
enbodi ment i ncludes an encodi ng device' 10 which encodes an i nput
audi o signal and a decodi ng device 20 whi ch decodes an encoded audi o
10 signal encoded by t encodi ng device, 10, FlI 1 and P|G, 2 are

di agranms showi ng a chfkﬁéM i&  8e goragh devigeciids Hhe\romgnunipalien: devigen g
to the enbodinent. T codi i,C€, . 1{hre ' ,
speech/ nusi ¢ si gnal ?@%gﬂ%gg#gﬁﬁfﬁyén SdﬁFﬁst ?ﬁgﬁgﬁ%ggﬂﬁu¥#ﬁﬁ§FF
The speech/ nusi ¢ si goadtrol Soff the Snestiing deded 10 byf eatBmehavirast dohputért e
15 length and thereafter inputted to the encodi ng device 10. The,
encodi ng devi ce 10 ppmgbaﬂwﬁ%énwmlqagnagdiﬂglgaalfem@sngcpmguﬂ@ Torpreawlinghen

Lt ng e second codi asrkiRed GBS 5 8 B BREGCHL P 365 e
signal. The first cogilfalSBaea® OB adBe R G Bné 1adb® 1S HERnA 4\l P

20 based on linear predictive coding having an adaptive codthook. The
second codi ng schemeRi4vid0codThegiaegeaicuice | #d israemitable ond tdadable memory
codi ng schene and not_utilizing the |inear predictiqn. secon

Codi ng schen may, | &Y SaushvBTeth 8F soRER B GaFHGY SEABAE BTt as
AAC. [0028] The encogidtedgimter Modhis (% IO CllstBS e CRIRMICnd
devi ce 25i ncluding a CPU 10a,1ﬁar%ﬁgldﬁt' g'e%%lige{a chafaétt or age devrf ce
10d, a communilat i onlidewipcalidte caefficteie wkédkfor efitraingPindeO the frstecdding

| ob, the RAM 10c, the storage %ﬁ\(i ce 10d, and the copgmunication

devi ce 10e are connetf&€det i f t‘%f".’*“”l’ﬁ@“@ﬁfﬂfé‘a‘l’”&”@ ‘?‘&P?@lmﬁé&nﬂ@rms
control of the e”COdﬁ{égﬁ%Vbé‘cﬁxg'L%cﬁ%Tceéﬁ&%hé”s%c&ldprcﬁcﬁﬁ SRERYL Gd o
program (for exanple, an audi o Signal encodi ng prograntfor eXxecuting
5 the process shown predetagnifiédmwmhibertof gie-€dded afd 3odudi dmdsy STherstmagen
an internal nenory sgch ai‘lff he ROV&lOb and | oaded therefromaonto the
RAM 10c. The storagedefdes L8 stoies iak leasta frimah PE sieel/usie ignel Godsbimpstand
stores a vari of R, variety of data required to
execut e conput?fe%/ progra @fl%t%rtg%ﬁp lél,e'an adapti ve codebook and 10

l i near predictive coffR0}Taaescodmgdietios 1€ digwdomdy undedes ahediof elicme

codi ng schenme, and in addition, various paraneters required for
encodi ng under the fSVEehiRg N J2sEREROMINEHRINgERR Fpaps derdseading

and a predeterm ned ?&Qf‘?xﬁﬁatﬁ)frﬁlﬂéaﬁ@?gﬂﬁer?c'aﬂing‘&ﬂﬁ%‘zﬁxﬁﬂnﬁ@cgn%ﬂ.%an ,a

storage device 10d stores at leas rame OF spee Igna
coded nost second encoding unit 14 (second encoding meansg), a code multiplexing
20 unit 15, an internal state calculation unit 16 (infernal coding state

calculation means), and an internal state initialization method specifying
unit 17 (coding initiatization means). The coding scheme switching
unit 12, the first encoding unit 13, the second encoding unit 14, the code
multiplexing unit 15, the internal state calculation unit 16, and the
25 jnternal state initizlization method specifying unit 17 are functions

implemented by the CPU 10a executing the computer programs stored
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15recently (a |l atest coded franme). [0029] The encodi ng device 10
functionally includes. a coding scheme switching unit 12 (first coding
determ nati on neans, second codi ng determ nation neans), a first
encoding unit 13 (first encodi ng nmeans), a second encoding unit 14
(second encodi ng neans), a code nmultiplexing 20 unit 15, an internal
state calculation unit 16 (internal coding state cal cul ati on neans),

and an internal state jnitlall 1.0 h speci fyi |

(coding initializati g%n&%{gh%k f_né%ﬂgo (t) |eh§8@%€eﬁgeégﬂ s[[&glh%s%é &bﬂl[ 1(11?
the first encoding Ui épelets edch@ompaiRitlofhe aEbotiig devite 16!showhsn Foge],

mul tiplexing unit 15, the internal state calculation unit 16, and the
25i nternal state ini ThalCPYa0henechiss Hwdregsecihbyiny therflowchat arldG 3 by

functions inpl emented by.the CRU 10 ting th ter
stored  in an i nt er RPN S TEL TREDE PHAPR <08 e SOURERIBEC e

ROM 10b, to oparate @fdhipARIONe : P ! . in
FIG 1. The CPU 10a executes the’geo%gtsingg%%@mﬁﬂ?%ﬂghhg%éf)%@vgﬁgﬂltﬁg@gﬂﬂ G
3 by executing an aul¥,dhséaynauldpietns wgt b, dyr iaterdal stite galchletieoadiin g,
scheme 5 sw tching ur}ii;b 12§Wﬂﬁhe f,i.r.%t encodtihn(g uni.t, 13, the second
encoding unit 14, thESBYRSRA SRGIRUMREUeRmethedspeeihang YRkl al st air
cal cul ation unit 16, i I t@.lnlidal i i t
"specifying unit 17). [@%3%%&%%%1%%]@%@ %’gﬁtegﬁé%%ﬁé{ﬁzttﬁﬁleeﬂ%g{eﬁga#?g% of
t he encodi ng device 1®is deddlsxt i hegheeol/iaymie eighatuis ifivstsdigided inits ffairest
di vided into franes O_havigggq? f'énite | ength and then inpuited to
the comuni cati®on debdving % gl aaddhen mpLitkd fodbe semmypieatio device
speech/ musi c signal & | e i.cati eVl 10e,
t he codi ng schene svd(%ch?ﬁﬁgg t&ﬁﬁ&%géc}g{ketrlﬁi ng@@]ﬁ%g é;e%fgﬁﬁgi% gé%@gdlgfng
target frame (a frangeptit thrigh thacgamusicatbncddicag)0epthet iding scheme

speech/ nusi ¢ signal, whether . . )
switching unit 12 determines, based on an encoding target frame (a

fraime that is a target of encoding) of the speech/music signal, whether
15 the first coding scheme or the second coding scheme is vsed to encode
the encoding target frame and, based on the determination, sends the
encoding farget frame to either the first encoding unit 13, which
exercises the first coding scheme to encode a speech/music sighal, or
the second encoding unit 14, which exercises the second coding scheme
20 to encode a speech/music signal (step S1I; a first switching step). In
step S11, the coding scheme switching unit 12 determines that encoding
is to be performed by the first coding scheme if the encoding target
frame is a speech signal and that encoding is to be pecformed by the
second coding scheme if the encoding target frame is 2 music signal.
25 Then, after this first switching step, a first initialization step (steps S12
to S18) is performed for initializing the internal state of the first
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15 the first coding schene or the second coding schenme is used to
encode the encoding target frame and, based on the determ nation,
sends the encoding target frane to either the first encoding unit 13,
whi ch exercises the first coding schene to encode a speech/ nusic
signal, or the second encoding unit 14, which exercises the second
codi ng schenme 20 to encode a speech/nusic signal (step S11; a first

swtching step). In step, 811, the codi,ng schenme swtching. upif 1
det erm nes t hat encoﬁi“%‘?gmgsm’t%l:f)éwg’égf%gﬁwag? f%@fqdi fosgs E%?E]dﬁ'@ &“3
schene if the encodip r i I

encoding is to be pe?‘%lé‘%n%ngg%%?é a@ﬁg@‘édgggﬁogsogggﬁgsgﬁéggﬁg%ﬁfg leﬁ%@i& of a
encodi ng target frantindaspredittise Synttiegindilter Whiflneslculatéd rerd hipnt felspcive,

switching step, a first initialization step (steps 812 to 818) is
performed for i ni tiaftedi ng the internal state of the first encoding

it 13 (which. s hepgi f d to.as | i.ng the . f
an adat i ve codenook LM ORIk ahe SEindine P 14 pQesnG 1 3p3Y ©
predictive synthesi st the@ncodigCiarpe it & £husic28mal ARkt the SRRERE,

etc.) 5[0031] If the coding scheme switching unit 12 determines in
step S| that the entsgé frgmeds tpebe encaded Uysthe sengni coding schiemarigien Bhk:

t he encodi ng target %ﬁ@ﬁ%&w ed b he second. cqdin
schene (step S11: SE Gﬁlﬂ%i ’%Weg(tdtbl}ﬁ C@Eﬁgﬁ@w&éﬁgng
unit 12 sends the engodi g cheddifltalsbEfRnd 18 thd\@cSRCMREIBNERA1 ) andihet

14, and the 10 second encoding uni't 14 encodes the encoding'target
frame sent frdfthe smsdndhencoding mpitdi ancden gheugricodin® rarges ifranet dent Seroond
codi ng schene, and oyt puts the encoded tarqget fra encoded _
speech/ nusi ¢ si gnal )H’FWP@‘B%C A& s@’éﬁ‘rﬁﬂ%i"%gg’dﬁ“@éﬁ?&‘%o %@%FJ&S&BB%B) .
I f the coding scheme,siviEi j t ' ' S rdid
the encoding 15 target I%tfg‘he%al gﬁﬁgﬁiesdégaé hf%h{gyn &gﬁgs éﬁat mt%%e ﬁéﬁb
encodi ng target framréught the bmmenvidton dgvichd 06 (sep Y NG the heding
12, 1L DTS Corei il B, Bt O el
whether a fra i mreg] I i ggﬁe;_ﬂ i he
i mredi ately p?gcedi n%&é% amee) %%%ggg%%%%ngﬁ%gg%}g%@ﬂ e fir‘r%ﬁ@m(i%
encoding unit 13 or baemdded by thehstsedmpdeleneo@icp $1UNFRSTAENCOBING
S12). The encoded res s of a predeterm peqd nunber of encoded fragnes
(i ncluding the inmed :)‘}]’ep?“é@g% CRp SYFEChipg erﬁFQag‘é(PPWﬁ“tt%e_
encod ané arget 11 am. e GEARS106CInd' QrBRiRESARER: 3" Farld ImAbAREY ' N
preceding the encoding targst frame (the immediately preceding frame)

20 has been encoded by the first encoding unit 13 or encoded by the second
encoding unit 14 (step S12).  The sncoded resulis of a predetermined
muymber of encoded frames (including the immediately preceding frame
and frames preceding the encoding target frame) and frames yet to be
encoded are all stored in the storage device 10d.

25 [0032] If the coding scheme swifching unit 12 determines in step SI12
that the immediately preceding frame has been encoded by the first
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25[0032] If the coding scheme switching unit 12 determines in step
812 that the immedi ately preceding frane has been encoded by the
first encoding unit 13 (step S12; YES), the coding schene swtching
unit 12 sends the encoding target frame to the first encodi ng unit

13, and the first encoding unit 13 encodes the encoding target frane
sent fromthe coding schene switching unit 12, using the first coding
schene, and 5 outpu%;ﬁbhe encoded result of the encoding target

frane (encoded speec 0p andil d (36D Skin Y5y ne spdingsrkame Satchisg Uaigvl ce

10e (step S17). If t [ j ']ngli it 12 ' in
step 812 that the im%ﬂ?%e@%"‘%‘?%%? #g%l%r%g#re gésqe%gélﬁgg'ﬁlgggg%%g@ethe
second encodi ng uni t fikdefcotiing vBRA3 cMNHdes tHaconbotiny Giler Hhiaé Gent from the

calculation unit 16 decodes the 10 encoded result of the imredi ately

precedi ng frane st oredingschpae swisehing vaib V2.cesinethe st esding sakeneh and
decoded result cof the.j | at el y,precedi fra (step.813), The
decoded resul t “used iﬁ%}tbﬁ&ﬁ%%&o&iﬁdesg ?{g%lﬁmio 'f’%btf”zﬁ‘eﬁ@amﬁy(eﬁc"r&d
decoder (not shown) $pé§dﬂ&ﬁ@i’c$i£nal)h&o$%£ @!g@lﬂnﬂﬁ%ﬁtﬁﬁ&b@ic@ﬁ%@@;igl%
S y

decodi ng device 20 déscribed | ater. ecodi ng operation

not be necessary if kHee todinacicheres ywitphingeuitnlg deteaminey it stepoS Pethatrtheded
by the second encoding upit 14 is used, . i | ace,of the decopded_
resul t obtained by dlgﬂi&%ﬂqli@lyp%ec@q‘%ﬁ%@hqsg@%’ ?n°8‘f1‘3dt[?¥etﬁ? geedipe
recedi ng frane. Thig; i I i d
p i ng il TG 312INO ,E}ﬁglgfgﬁlggst%té alfEEh uhﬁ]@?&c?ﬂ%sﬁgg

is stored in the storage device [ 0033 ter step
internal statéOcal curabdediresnltiaf teGmomtimtelnpresdidyefiame @oradin thé sb@gef

the first di i t {ng.th ded t of th ,
| mrodi ai el pr ecodi Mpie B Sk g pecoted st Eatin ey gy ersetieg
cal culating the | nt el (shpai18) Vit delited SR B bncBliinb PBvice 10

i mredi ately preceding fr e process Ing t er nal

25state of the firstisebtamdd hga dedotlerRot siwing)indlsdeden the eneding\detibe10

internal state calcul ati %n ucpi t 16, includes process of cal cul ating
| i near r the decoding device 20 described later. This decoding operation

15 may not be necessary if the immediately preceding frame yet to be
encoded by the second encoding vnit 14 is used, in place of the decoded
result obtaihed by decoding the encoded result of the immediately
preceding frame, This immediately preceding frare yet to be encoded
is stored in the storage device 10d.

20 [0033] Afier step 513, the internal sfate calculation unit 16 calculates
the internal state of the first encoding unit 13 using the decoded result of
the immediately preceding frame (step S14). As an exemplary process
of calculating the internal state with the decoded result of the
immediately preceding frame, the process of calculating the internal

25 state of the first enceding unit 13, which is performed by the internal

state caleulation unit 16, includes a process of calculating linear
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predi ctive coefficients, using a nethod such as a covariance nethod,

fromthe decoded result of the inmmediately preceding frame (or the

i mredi ately preceding frane yet to be encoded by the second encodi ng
unit 14) and then obtaining a residual signal by applying a linear 5
predictive inverse filter to the decoded result, using the calcul ated
| i near predictive coefficients. [0034] Since the process of

calculating linear predictive coefficients fromthe decoded result of
the i medi ately precB@fEVe peshisisiby Wsing ¢ methad gechapioy evagance method,

cal cul ation, instead I i thanl i : I,C1#V
coefficients fromt hg8 e@gd%‘ggdr@%g%% of %%&?Hﬁﬁgyg{eé{%ﬂgﬁﬁgﬁgéﬁnge
frame, the internal plRédatelgipedsbdihs OBmb Piitto b6 eRMediBetht Bohd BRAGIng
predictive coefficients (stored in the stora‘gg devi ce 10d) of a frame

nei ghboring the i mewtihtld) yndteeneehtpigingr anesidual sigaebip rpelEag rmy lingss

i mredi ately precedi ng_frane). whi i s,encoded by the fir odi.n

scheme. i pl ade. - 1008 oRRER Rl g RE R R e iR R Ry
the aforenentioned ppREREW befRiddfsocess of cal culating the internal
state of the first encoding unit 13), or may use val ues obtai ned by

i nterpol ati ng those [(0Ad¢Singy &di protese of selbtlating Hosar petdivsive coeimients i n
pl ace of the linear predjctiv oefficients used in the .

af or ement i oned pr oceggm(t_bﬁ ecﬁ&?ﬁé@%‘*ﬁ ?#AI%HP@E‘#{%P& Hﬁeﬁeh@g ﬁfﬁleirﬁ‘!"é’ieﬁ_él
state of the first eppadinGaUoH dalchBlion, IRGeddNit@bR AR Ak Ginga! Féti@fkon
unit 16 may use val ues” obtal ned by extrapolating the |inear
predictive codlfi ci ecdeicdntd diame thendécgtidabrasnly dfhthei imrealizdle | preceding

preceding frame which is encoded under the first codi schene,, or

val ues obtai ned by egemaﬁ@r e S8 B A O P S PRy he
| i near 25predictive cled ;o1 rdg?qg 104 ; :

| i near predictive cog(% |%%ngdnﬁfs&e;dseg&¥\ﬁ‘%¥h§é a o?é?w%)nrbtf{)ioﬁgﬁe %%181'(1:[2)21%1 &
(the process of the itnmediately preceding frame (a frame preceding the immediately

preceding frame) which is encoded by the first coding scheme, in place
15 of the linear predictive coefficients used in the aforementioned process
(the process of calculating the internal state of the first encoding unit
13), or may use values obtained by interpolating those linear predictive
coefficients between frames, in place of the linear predictive coefficients
used in the aforementioned process (the process of calculating the
20 internal state of the first encoding wunit 13), The internal state
calculation unit 16 may use values obtained by extrapolating the linear
predictive coefficients of frames neighboring the immediately preceding
frame which is encoded under the first coding scheme or values
obtained by extrapolating values obtained by interpolating the linear
25 predictive coefficients between frames, in place of the linear predictive

coefficients used in the aforementioned process (the process of

20



calculating the internal state of the first encoding unit 13). The
internal state calculation unit 16 may convert the |inear predictive
coefficients into |linear spectral frequencies, extrapolate the |inear
spectral frequencies and reconvert the extrapolated result back into
linear 5 predictive coefficients. If the |inear predictive
coefficients of the inmmediately preceding frane are included in the

codes of the encoding,target, frame, the.internal .stat al cul atio
unit 16 may use the ?1%@%%&%‘#@8%@}4 ﬁf@teef)@tﬁi%?@ﬁfl?giuﬂ’glléde ?Wt"ﬂ‘?i_
codes ' of the encodi QgtetalcGRtiof bAEEG inhyRloans: MF 10bS LbAGRE BEGHRESI Ve
coefficients used in the 10 aforenentioned process (the process of
cal cul ati ng the intemtal lispat pectalt ieqicneiss, exteapdlateg thei lineh3) spedtiud

internal state calculation unit 16 nma se the, decoded result of the
i medi ately precedi nﬁe‘ﬂeﬁ?{%‘ ggé irfcqngergégea e?‘%iﬂ‘%’é%‘?ﬂlgf ﬁtlﬁ@ linear

residual signal;, wi t?%&l‘i%ﬁf@'c%ﬁéﬂaﬁ 'g tlggtﬁ?:lirngﬁaéreﬁfcg% %éﬁ‘i&entigof e

coefficients. The internal state o ncodi hg unit

may be initialized bimitsiiaeytpheding damakreshebded(ih Heosoded 4fdhe encodin
indicating the internal state is stored in the storage device 10d
obt ai ned during the {9ast8ageothedpismal sfafe Lalcplavien weit @gw@ﬁaﬁwgthmhnear

i mredi ately precedi : Lng. the | i at el receding
frame) which is enc%g&cf&’g&r?ggéeﬁ%eeﬁ% ﬁ%@&g%gﬁﬁﬂ%c {Qﬁfﬁeﬁe-leﬁéo@}%%&e; of
appl ying the 20 |infahe pheglacd i ofetheNlifas Guédidtiver cdedfidiifs AREP IR dthe

result of the inmrediately preceding frame 'may not be perforned on the
entire frane BOt may@fosmsatiqnsd piesessr(thergoesyef qaloytating dhefintams] stit@OE5]

ini ¢ 17 Speci i es. - niegtanad b nhR bpRel e TR GoT REE Intaho

25resul t of the i megieabeistopsendi sahé ﬁﬁﬁaﬁatélsig;r@fsclﬁﬁg fﬁ@ﬂb%ﬁ 1 198ca

initialization methods including a nmethod of initializing the
i nt er nal replacement for the residual signal, without caleulating the linear

predictive coefficients. The internal state of the fitst encoding unit 13
15 may be initislized by vsing the internal state (information indicating the
internal state is stored in the storage device 10d) obtained during the
process of encoding a frame neighboring the immediately preceding
frame (and pre.é:edin_g the immédiately preceding frame) which is
encoded under the first coding scheme. The process of applying the )
20 lincar predictive inverse filter to the decoded result of the immediately
preceding frame may not be performed on the entire ftame but may be
performed on only a part of the frame,
[0035] After step S14, the internal state initialization method specifying
unit 17 specifies, based on the encoding tarpet frame or the decoded
25 result of the immediately preceding frame, one of predetermined

initialization methods including a method of initializing the internal
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state of the first encoding unit 13, using the internal state
calculated by the internal state calculation unit 16, a nethod of
initializing the internal state with "0", and the |like (step S15).
Then, the internal state initialization method specifying "unit 17
initializes the internal state of 5 the first encoding unit 13 by
executing the initialization method specified in step S15 (step 816).
Initialization of the internal state of the first encoding unit 13,
which is perfornmed bytateigEthefirerangeding vnield, nring deiipgmabsiataelgelaed by

specifying unit 17, js.a RLOgess of .nitializi rnal . st ate
of the first encodi n{él%t‘fﬁ?rgalf%?ey%ailcﬁl tl_f”lliggllt ﬁ%’@%‘%ﬁoiﬁ‘%‘gﬁ%@g@ﬁ? B% né‘fled
by the internal statgagajpinlgti 4l W tikd GstanG1RY THIE! UREirferRAI0RAES
of initiali7ing the internal state (indicating values held by del ay
el enents) of the |inwithaligstiodinathodespsyifitiige wiis 17 idit@rzeothetibternpl state of
encoding unit 13 for_ usg in calcul ati t he residyal, signal undgr the
first coding seheme. ARER SERGEE, PRE 1o bt FIGEUEE 1o I AFiopg mehod
internal state of 15 [ 'Fr@]ﬁni stk Brati Bt | re
initialization met hoﬁfeggg%ﬁ%lépng%ﬁ#g 1 na]%/n,,£1 %rt&)@)%gﬁrrfgllg%ﬂ%ngo e the
encodi ng target franthedsstnenchdiag funitsl3, addiinty pafvensd by dhe ditergalt stateach

of a plurality of injtjalization nmethods including the .ahqve,t
initialization nmet hol¥iagzmioq methad spretfsing pni H;aw Wcﬁtqéﬂumwg\!\rﬁfi ng

square error or 20pe %‘9% i ‘ 6] :

internal state ini tiigt1 I za%en%mﬁg%qs%géﬁ%iuhgo%nhﬁgﬁ H#%I?%II ?tezltgs
the internal d0ate ofaldulueed by &ic jenaalistag caltnlatiod 8nik 16 $hé pnayi inBlndé he
first encoding unit 13 encodes the encoding target fra u a r the
first coding schene Eﬁﬁpsﬁ)eﬂﬁﬂtﬂgﬂméwéﬂ'@?%b"tPé@%P%tm@f"a{IE%h‘g E’Bd!ie
Larget 251rame (encodelaBsRail [h6) Sn BE AR HaR SR ot soine
be so configured thagnit T&fo@@é@iﬂr&ﬂ&ﬂaﬁhgﬂm@sﬁﬁdﬁsﬁ%ﬁg vided the Hiestesding

information of the initialization nethod sel ected by the internal
state initializati onschehodVhpewerifiinga msihod of initiplizing thegptogial pigte of
suppl enent al iyQf or LO intq.the. oded . | 5. al.ned r
the first codilﬁg sgﬁt%‘ﬁeﬂmi £ nér?%}lga %ng%éqg% “(li:b(%’%l i IStg':re'e &%{S’g‘cf"%@%ﬁ he

initialization nethogpegifyifigienit 07 Safabor Stadipke, Ghcolid Gef dntsdinenend Fage
unit 13, based on information (described bel ow) obtained i n common
between the first enednf fhy fivst ccodise axsheresh @cesading do eaeto of rig plvmlity 1f

and the decoder (theylgeogen, Lcl Agtbg AR08 MBASRELE Shetiods

and select an initialization method minimizing square ewor or
20 perceptual weighted error.

[0036] After the internal state initialization method specifying unit 17

initializes the internal state of the first encoding unit 13 in step S16, the

first encoding unit 13 encodes the encoding target frame under the fivst

coding scheme and outputs the encoded result of the encoding target
25 frame (encoded speech/music signal) through the communication device

10e (step S17).
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10 10 or the decoding device 20). In this case, the code multiplexing
unit 15 does not nultiplex the supplenental information indicating
the specified initialization nethod for initializing the internal
state of the first encoding unit 13 into the encoded result. For
exanpl e, when the adaptive codebook gain of the encoding target frane
under the first 15 coding schene is |large, or when the periodicity
of the decoded resul{ in the Minediately preceding frame is high, or
in the simlar casesi008Rellinpbpvsapiosesst &aynpe isal ronitanwsd et rbe code

hcodi bg ani T 13 usi A ipRkdrerbhif L SETLRE MRtorh @ of b icklifbn
state cal cul ation uninkthd® sel2@bDBBBhe Adrodl naitd Mﬁlﬁaﬁzaﬂoh&nétﬂé@&ﬁb@iﬂnﬁé at e
initialization method s&em fying unit 17 may be dispensed with if the

first encoding unit W8t Bl iwates Sl %usmnlmtatl mémmtl@r,mao theteaeasled msr:ﬂéof

usi ng the integnal st al a |nte nal e cal cul ation
ni 116, Al thotign « retirE el o8 EileStimkathent of v B s ol
internal state initi@léeaky b Mldedionrashby 'of'%ezﬁxtb%él s%a?e %f%e first
configured to performthe af orenenti oned process (t first

initialization step)ensodinganiddobisedon axd’gm:ntibn édmcrihedéud]oa{)e)bgaumﬂnmr
the coding schene swtchi ni svmt es fr second cqdi ng
schene to the first W%Q%Wﬁ%{? gfﬁ?ttf@fw v | g@“‘i&h‘“‘t%ﬁ?’ﬁb‘“’@? pg
it needs not be so |jg {£4nd édb%ode?ﬁﬁé@l@% d?ﬁkﬁd&i%ocﬂé @ﬁdo@fﬁg%{rﬁzem
and the internal state initialization nethod specifying unit

performthe 3af or elfbmtthodeeddipg dewes20)h el this easenthe dac&tm'blyplpnag enfit ng

frame (inmediately b orethee di target fra i.,s engoded
i medi ately before t E@dflﬁgl@gwgﬁ’feﬂ’gvﬁuﬂé mEal, lefémsmw@s the om

the second coding scheled ifdkGaldn MEMGO W REAR Fre ilolA0 UEH dA#mQaS

been di scussed t hat Ing 1's per orne the two co

schenes, 10 that i sfrstdreodiig siit ¢Dititm thesmbeadre ru{s’llln.e Fdrre&hmpla&ﬁl@hnﬁ@e
unit 13) and the se ngg codi ng schene gthe second encodi ng, unit 14),
swi t ching may be per Renol By a6 ther encading desant Hipnes wadse dhe first

including a pk yragggﬁedéﬁcﬁe angl @%P%erfiﬂiélfpgﬂo%& o&‘ﬁ:@&e@@d Elrésﬁﬁ in

codi ng scherme. [0 G 4 are agra
configuration of thehe immediately preceding frame is high, or in the similar cases, the

internal state initialization methed specifying unit 17 can initialize the
internal state of the first encoding unit 13 using the infernal state
calculated by the internal ;state calculation unit 16. h

20 [0038] Alternatively, the internal state initialization method specifying
unit 17 may be dispensed with if the first encoding unit 13 always
initializes the internal state thereof using the infernal state calculated by
the internal state calculation unit 16. Although the intemnal state
calculation unit 16 and the internal state initialization method specifying

25 unit 17 are configured to perform the aforementioned process (the first

initialization step) on the encoding target frame immediately after the
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15 decodi ng devi ce 20 according to one enbodi ment. The decoding
device 20 physically includes a conputer devjice including a CPU 20a,
a ROM 206, a RAM 20e, a storage device 20d, a communi cation device
20; and the like. The CPU 20a, the ROM 20b, the RAM 20c, the storage
devi ce 20d, and the communi cati on device 20e are connected to 20 a
bus 20f. The CPU 20a centrally perfornms control of the decoding
device 20 by executing a preset conputer program (for exanple, an
audi o signal decodi neodieg gelemerf writchingcuti Ay switehesr Berasthe shesd qodinghe
flowhart of PIG5) which is,stored.in an internal memry,..such.a
the ROM 205 and | oaditieoHc hanianaBsEremilBpt e ARCRA GBI ]
25writabl e and readapids RIS ¥ BlifedSi WeMietnaY SatcCalbuRtio GMPYS QRd the
programs, a variety of data required to execute conputer prograns

(i ncluding, for exanpitepalastatadajialization odethob kpeeifiingi wetl7ppettinnt thee

coefficients used in decodi.ng under the first coding. schene, and in
addi ti on, various paﬁgmeépg‘%tdeé’{ﬂcf"@d W%@P Her ey lydei?ffﬁr}ﬁﬁg ter
the first di h i . §;

e rirst coding sc ﬁ%eﬂ&?el{r B&‘?r%%é)é}{égﬂeiﬁgte&’&t %ﬁgﬁ@ efns%dQ& ﬁﬁﬁé&we)_

nunber 5 of decoded franmes and franes re” decodi ng, and the
The storage device 2bgotthe esding sdhems tswitcldnge enib/ Mewitches ifgpmathedecmded

nost recently (a | atest decoded frag&). [ 0040] The decodi n% devj ce 20
functional |y i ncl udeSCHng sehems o Rentiist e0dpgisthemeon Althovelp 3t hasi pep

decodi ng determ nati gq. . i i i
nmeans), a code separ gﬁ?dggﬁﬁﬁ?ttsﬁgggﬁgmgpﬁtg@f@g%%eﬁgieﬁtﬁﬁcg%k?%e}nse f"
decodi ng neans)y, a sapny ke e icoding REKemS{thes €60 Rlcadfipotiin g3 eah e,

an internal state initialization method specifying unit 26 (decoding
initialization meansjeconthepdang scheney g sesangeacednginibld) orvitghmg mpzy be

(decoding internal s e I af | S)yr . Th . Cdi:
deterrnination unit é%?ow%@m@%ﬂggﬁéegggi@?e%@m A en%ﬁ@%ﬁ?@g{m{ﬁf
decodi ng unit 24, theodugCRRemelatifdimdouthe fidboodifpschaihr nal state
initialization method sgeci f>[1/i g‘%guni t 26, and the internal state

e

cal cul ation unit 27 K089FEKEH ieadEIG dprediegrans shopingibe crufigngdion of the

executing the Gomput gL ALo0FJM SIPLEL i 30 ol SAmdE™HNe Aorkil

device 20 physically includes a computer device including a CPU 20a, a

ROM 20b, 4 RAM 20¢, a storage device 20d, a communication device
20e, and the like. The CPU 20a, the ROM 20b, the RAM 20c, the
storage device 20d, and the communication device 20e are connected to
20 a bus 20f. The CPU 20a centrally performs control of the decoding
device 20 by executing a preset computer program (for example, an
audio signal decoding program for executing the process shown in the
flowchart of FIG. 5) which is stored in an internal memory, such as the
ROM 20b and loaded onto the RAM 20c. The storage device 20d is a
25 writable and readable memory and stores a variety of computer

programs, a variety of data required to execute computer programs
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20 decodi ng devi ce 20, such as the ROM 20b, to operate each conponent

of the decoding device 20 shown in FIG 1. The CPU 20a executes the

process shown in the flowhart of FIG 5 by executing the audio

~ signal decoding program (using the coding schenme determ nation unit
22, the code separation unit 23, the first decoding unit 24, the

second decodi ng 25unit 25, the internal state initialization nethod

i fyi it 26, and t.he internal state.calculation wlt 27)..
FheciiVing Uit 20 ARtle, PG AL Sur AN R0 thbd e
devi ce 20 is descri bggicldnes 6Rd! il AesShBnde R Fird 2biiap sls&EHnge, 28d in

det erm nes whether the first coding schene or the seconhd coding
schene has been usedadditioppveotes paranaed raggirediogptrfdmingalcofdirgundactbeled

speech/music 5 signal inputted through the ¢o ni cati on .devi ce 20e
PG hased on the Jelsr iRk Bme RO bt cading RPHE AP REDT L
frame to eitheg the fg L L r i i n
under the fi rst@ codié\%gc?%%engggéyi&hdéﬁé%%%ﬁ# e%eggrlmrl% a%gltgggg%f o?he
appl yi ng decodi ng unsiemgd teviceetldrathresoatilengt s cpeetlemiisit signfl2lkroddsemond

switching step). In step 821 t:fL}e 1Q codi ng schenme determ nation
unit 22 determ nes t¥sttlyézlsstiigoodsd figmh perfornmed by the first

decoding unit 24 if ogll tanf . er
the first coding sch@?@]gﬁ%%‘%ﬁnéﬂg{:‘%@i ?‘r(ljgfu|ﬁ{§{30 %ﬁﬁg@%@%%&%@e@lﬁ&ﬁ%e
second decodi ng uni tdetdmidatibe vaeCcRrli(figt tdesuditle HstemEndtias bess, eieadled

under the second coding schene. Then, after this 15 second switching
step, a secondOi ni ti<gopding idslensingion seaps, sxpde gempation; unih @35 @r HsE i n

which the internal s i IS i uni i i..S
herei nafter referre et%%fﬁ%éhfﬁﬁ% u@tﬁ{%g&egﬁﬂz@%ﬁ@%&%{]gﬂoﬁ{ dé%@%ét 2
codebook or val ues hetddnfdydetediny @bSEENS ffernal |state anitREAbE tidBod

synthesis filter, or the like) Is initialized. )
specifying unit 26 (decoding initialization means), and an internal state

calculation unit 27 (decoding internal state caleulation means). The

15 coding scheme determination unit 22, the code separation unit 23, the
first decoding unit 24, the second decoding unit 25, the intemal state
initialization method specifying unit 26, and the internal state
calculation unit 27 are functions implemented by the CPU 20a
executing the computer program stored in an internal memory of the

20 decoding device 20, such as the ROM 20b, to operate each component
of the decoding device 20 shown in FIG. 1. The CPU 20a executes the
process shown in the flowchart of FIG. 5 by executing the audio signal
decoding program (using the coding scheme determination unit 22, the
code separation unit 23, the first decoding unit 24, the second decoding

25 unit 25, the internal state initialization method specifying vnit 26, and
the internal state calculation unit 27).
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20[ 0042] If the coding schene determ nation unit 22 determnes in
step 21 that the decoding target franme has been encoded under the
second codi ng schene ( that is, the decoding target frane is to be
decoded by the second decoding unit 25) (step 821.: SECOND DECODI NG
UNI T), the coding schene determ nation unit 22 sends the decoding
target 25frame to the second decoding unit 25, and the second

decodi ng unit 25 dec I g f mthe.
codi ng schene det eﬁ%%%#?%hgegﬁﬁﬁé %Fﬁgbﬁ%t%é&@ gﬁg’tec%é(?dr%g 5;% ene
and outputs the decodetk de&itet. OThd AindaciRdidBidraliftsn (kianE idsataded
speech/ music signal) thr ;gﬁh t he communi cati on. device 20e (st egQ

: e8p

827). If the coding %heibercihel fitse codingschome anihe seoond spdingriseheseibas

S21 that th 5d di t t f b ded d )
First coding schems CXRRACHEE § HEPIDBJARRGREA GLAS FRoEt Breeh A
decoded by the sfirst g m%ﬁjllﬂ@dﬂ%dgh%@co&%ﬁﬁatﬁ%ﬂdwﬁh@@aﬁ%ﬁﬁhe

UNIT), the coding sch etermnation unit 22 refers to the content
of the storage devi cdet@funaiiod resettpsominihs dedvdingarargetharhe toneither the first

i mredi ately before the decodj target 10 fra he i di at el
precedi ng franme) hasgfﬁgg‘ﬁ‘gé‘ﬂ’égg&i applyiag degodngin ?1'%%&35%@? 1‘%/ct"hat

is, the imedi ately i -ﬁggn- Ly, i
decodi ng unit 24) Orﬂ%ﬁs‘é%ﬁfg ﬁ{){ge tﬁggsfgﬁéﬁgg%g?%gl@c%&gﬁgm%t (Z?Endi S,
the i mmedi atel y precestingscheimegstiias2 hacncadovdielinhwtedphe Inewpril], the

decoding unit 25) (step $22). The decoded. 15 results of a_, .
pr edet er ni ned Munmber cefin %@é@tﬁwrﬁvé@n(upﬁ@?lﬁe#eﬁaln%%aﬁ daredingisdppe

precedi ng frame and .ﬁg@ LN, k cﬂfg{it @ﬁ]&! d
frames yet to be dec%ée géygﬁﬂgt{}%%%ﬁd%@%grgggﬁ%e g\%ce 30%&@
[00431 | f the codi ngbsmhpomiedahasrthafiist colingiched? astbther décbdisg istodkep
20 322 that the immedi atel% precedi ng frane has been encoded under

the first coding schesformehiy thessecondedepodiesommk & if thy deceding drget AaBehas

been decoded by the {] } i . . YRS) L

codi ng schene deter mgé\s;'fﬁte%%ggogig{]r&gg&s@géné%é%$éé@?£5%% S" t?f%lé?ﬁ#}ﬁ‘gﬁe

Eﬁ the first dgcodi ngsethid $withingarep, b Beohd insialidaadicpystapd $2224 Jigriades
e

performed in which the internal state of the first decoding unit 24
(which is hereinafter referred to as including the content of an adaptive
codebook or valnes held by delay elements of a linear predictive
synthesis filter, or the like) is initialized.

20 [0042] If the coding scheme determination unit 22 determines in step
21 that the decoding target frame has been encoded under the second
coding scheme ( that is, the decoding target frame is to be decoded by
the second decoding unit 25) (step $21: SECOND DECODING UNIT),
the coding scheme determination unit 22 sends the decoding target

25 frame to the second decoding unit 25, and the second decoding unit 25
decodes the decoding target frame sent from the coding scheme
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25decoding target frame sent formthe coding schene determ nation
unit 22 under the first coding scheme and outputs the decoded result
of the decoding target franme (decoded speech/ nmusic signal) through
t he conmuni cati on device 20e (step 326). [0044] If the coding schene
determnation unit 22 determnes in step 322 that the immediately
precedi ng frame has been encoded under the 5 second coding schene

that is, the i di at.el ed| f, has, be d ded by th
(Lhat 1 ohe | glebt e SSRELN.AEORP, SR Bkl decoted RYAE.
determ nation unit 2g:38md8chib@fitRaTREloRIR! thrdlf ﬁﬁﬁg'(ﬁ&ogécﬁgﬁesﬁgmhﬁ@

code separation unit 23, and the code separation unit 23 separates
the nultipl exed codesgmi) tieughntie dicatrainicatior dedice 08 r(atep. S27L0 Ifnthe

codes of the that codijnpg sche and suppl enental infqrmati

i ndi cating the ini ¢ SRS AEERUARISR o] AterHngs 10 SISl thetribe
first decodi ngsunit ne a3np ' ' el |
initializati onsmet ho%‘; 8? g?]aég%nt ereﬁraaf bg%lg{ngg%epq@ﬂééqﬁél rﬁfgsiL b@%{% I %nde
unit 13 which is speCthiigdhddectding targeefimaé issé bé decodddtlivahée At deadding
met hod specifying unit 17 15 and is used when the i mediately

preceding frame is efdbdddfstertdes FIRAE PREQPHNE ENEDetheasadineatcheme

st ng-t e decodeq r ol i 74 R & i ek (ko RERES 1Ee Dy
823). As an exenpl ardetqiifes Sthefher ! dthainhlidtéle befthe taadecsdind Rrdet oM

the decoded result of the immedi ately preceding 20 frame, the
process of callBul at ifrme fhe immedisialy wecsdivgdtame) dag beentenseded dindey theni t

24, which is perfor Lhe internal .state .calcul atj.on.uni 7

includes a process gﬁrg%gq\ég{%sgﬁnﬁcg i tlie X ""'eeéifa?‘ah%c o ?%‘?%Wtz@?n
using a method such d@godedCiHy el fABICEcHBhE Qtlit 74) QMehiided RRQHaR: ERSH
of the imedi ately preceding frane and then cal cul ati ng a residual

signal by 25appl yi ngeodingi seheme fthetiiiss tthe dminedistelyeprepeding freme thae been
decoded result, usi ncgecé&% by the second decoding umit 25) (step S22). The decoded

15 results of a predetermined number of decoded frames (including the
immediately preceding frame and frames preceding the decoding tarpet
frame) and frames yet to be decoded are all stored i the storage device
20d.

[0043] If the coding scheme determination unit 22 determines in step

20 S22 that the immediately preceding frame has been encoded vnder the
first coding scheme (that is, the immediately preceding frame has been
decoded by the first decoding unit 24) (step $22; YES), the coding
scheme determination unit 22 gends the decoding target frame to the
first decoding unit 24, and the first decoding unit 24 decodes the

25 decoding target frame sent form the coding scheme determination vnit
22 under the fiest coding scheme and outputs the decoded result of the
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calcul ated linear predictive coefficients. [ 0045] Since thé process
of calculating linear predictive coefficients fromthe decoded result
of the imedi ately preceding frane requires a | arge anount of
calculation, instead of calculating the linear predictive
coefficients fromthe decoded result of the imediately preceding 5
frame, the internal state calculation unit 27 may use |inear
predictive coefficients (, which are the |linear predictive
coefficients used at dtdedingi teegebfirasc (dicadedoypeetidmpsie stignabedupugly thei t
24 and are stored in the st or a e_,_._dq?%d & 2@% of a frane nei ghboring
the i medi ately precEYPREMFFHOMEE 63?8% hg the i mediately
preceding frame) whi gfoqahpIr ihd cEBsPERemb MeRFmnfior dliS2 8Q6RSESEREFE,
in place of the linear predictive coefficients used in the

af orement i oned pr oce822 fiahthe imoedislyoprecaling diams hig tebreencotial vialer Hreat e

of the first decoding unjt 24), .or Use val ue bt ai ned

i nterpol ating the |i gﬁ?ﬁ? ﬁ?‘é?% E‘i@@@r@%@fsﬁi E‘H{l"s‘ﬁﬁaﬁ’\%@ﬁaf‘g g%%‘é? hgsy,
pl ace of the |inear dh.Cl f &Gl ol FEnt .

af orenmenti oned pr ocegéseﬁ(‘%ﬁ%gac\g‘reb(%g@sgeg@(ﬁg%%giﬁgﬁﬁj r?gﬁt) h(gﬁ}lj rlst%g’r 1r}{'gi_)l)’ glteat e
of the first decodi ngodig §chedy detfinenitivhamited? shdt he diamedikialy precedint

27 may use val ues obtai ned by extrapo| ati ng the, li negr predictiyve
¥

coefficients of a frHARe RiFde seRyatRE el Hheycods epatsiing Upt Z3e
whi ch is encoded und i . i c : . -al by
extrapol ating val uesgépﬁ%&gb %lﬁlﬁ%@q‘%%hi%%g%r gﬁﬁgtlﬁ#\%&é?ﬁl&yﬁeﬁg%% '?i%ﬂue_
predictive cogffici epis chddsvetethe firani@dingi sthah@etd Qiprldigental iefdrmation
predictive coefficients used in the aforenmentioned process (the

process of cal cul at i Wdicehies thet witistitatiopamethes of Hes intorgel sl i they fsti ¢
24). ‘The internal st ﬁ%cgdllﬁgluﬁﬂlzﬁkfoﬁl %xa%?ﬁﬁl%ﬁi%%n@mﬁ%%ﬁﬁ%Stfl@ﬁlitka']i@aecf'oﬁl

predictive coefficie to IMnear s . requencl
25extrapol ate the |ipetodSiTedE kbl SEdesTIhe ey ehdotiag Nnér 13 bikkch is
extrapol ated result back into |linear predictive coefficients. If the

linear predictive censtified byrthe inggmal itate initirdigntianansibert speeidying vpit dife
are included ir% the co essof teh(;ﬂéé:lecog'.ar{!% target ?rr ame,mtcpe *n %nal
state cal cul atiPon unffd 57 %‘a@ﬂ ’_tlTH% HET %ﬁ% %Ipf{?e Eoe’l;1 i ci'eMt s
included in the codefeGhtefniPstite cOIdNRG GHOLT cAE MBS the PriBhalCRa®bf tHae

| i near predictive coefficients used i .
first decoding unit 24 using the decoded result of the immediately

preceding frame (step $23). As an exemplary process of caleulating
the internal state from the decoded result of the immediately preceding
20 frame, the process of calculating the internal state of the first decoding
unit 24, which is performed by the infernal state caleulation unit 27,
includes a process of calculating linear predictive coefficients, using a
method such es a covariance method, from the decoded result of the
immediately preceding frame and then caleulating a residual signal by
25 applying a linear predictive inverse filter to the decoded result, using the

caleulated linear predictive coefficieats.
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5 in the aforenentioned process (the process of calculating the
internal state of the first decoding unit 24). Alternatively,

cal culation of the linear predictive coefficients nmay be di spensed
with by omtting application of the linear predictive inverse filter.
Furthernore, the internal state of the first decoding unit 24 may be
initialized by using 10 the internal state (information indicating

the internal state i ed in the stqrage devi,ce 20d) obtai ned
during the process ofoogéfc) F%&eaprPF'%ﬁﬁﬁ?h%aﬂﬁlﬁ1§Eﬁ #H‘&rtﬂ‘i@ﬁ‘ﬁ‘l’fﬁﬁﬂf’@fi@l@
preceding frame (and i } b : i Ng..fr ich
i s encoded under theﬁ?ﬁﬁgigg%dgg?&n%%%%mﬁéx%g c‘g%gﬁ‘g?‘aié‘ﬁg Il’?é\,gt he

| i near predictive i niaggesamdunt bRealduintion, Sndttrel cfeakdltng $e WinkarQhedidiRe
i mredi ately preceding frame nmay not be perfornmed on the entire franme

but may be per f or medSQsAidwMts e e desoded, sesplt vethe (ppuslately traecedingp

823, the intermal st 0L t.al Lizatd od.. A ni t_26.
specifies, basgd on %%i'ge’stﬁ%tﬂ)'}t@’n@n%{e %@ﬁﬁgtioﬁma@}%%?ﬁﬁglxﬁggﬂ%l rPl?(‘ﬁc ¥¢20
nul tipl exed codes of cdelfidningdidatiehit fE ti6as ipatiftive meffioEnts Rdéd &t Y
the initialization nethod of the internal state of the first decoding

unit 24, one of predeeoiidqeadinenby fhel firstdecodinganit Fdsandnart widkadginathe

T e o B BB o B0 BB b S e
cal cul ation unit 27, faneYamt hesdedh itﬁétihﬂiehi%}c!fggp%ﬁeﬁiﬁ%iﬂ&f@ whien likke

(step S24). Then, the internal state initialiZation hod” speci fyi ng
unit 26 initidlizes e¢rseded undewthe first sodingsobéme,Ha place of the dinemtipnayfiating t

24 according to the initializatjaqn thod specified in step 824 (step
825). The initiali za?qeﬁ?l%#s ffed i%t@?n&gr"&egﬁ@eﬂfﬂf’hﬁsf'ﬂ?e_stPf%f_éisod’?ng
unit 24, which i s PeiAQUIRE dYintoil sidlecSil Gt lcBainBlubr 2l 2R e Use
nmet hod specifying unit 26, is a process of 5 i1nitializing’the
internal state of t helfesr gitaitietbdiydiniegpolating Pk, lingdrnpretiotvd moefficients

state calculated by the internal state calculatian unit 27, iind may
incl ude a process of I AT IHQ’?@F\@?ﬂlﬁ?’E?%‘iQ}‘edlé’Pﬁ?‘éo drotssediastheef d

by the delay gkementggreRbnfidiRd piRBaN(HRNEoLE b GiIc | iStefrla] $eGE off
the first decoding unilt 2%, \Mqlbjch caqlc&?atees an o}lﬁit%p 5&5@8{11134 §t§t{ag% a
resi dual the first decoding unit 24). The internal state calculation unit 27 may

use values obtained by extrapolating the linear predictive coefficients of
a frame nejghboring the immediately imaceding frame which is encoded
under the first coding scheme or values obtained by extrapolating values
20 obtained by interpolating the linear predictive coefficients between
frames, in place of the Jinear predictive coefficients used in the
aforernentioned process (the process of calculating the internal state of
the first decoding unit 24). The intemal state calculation unit 27 may
convert the linear predictive coefficients into linear specival frequencies,
25 extrapolate the linear spectral frequencies and reconvert the extrapolated

result back into linear predictive coefficients, If the linear predictive
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10si gnal under thé first coding scheme. [0047] After the internal
state initialization nethod specifying unit 26 initializes the
internal state of the first decoding unit 24 in step 825, the first
decodi ng unit 24 decodes the decoding target frame in accordance with
the first coding schene and out puts the decoded result of the 15
decoding target frame (decoded speech/ nusic signal) through the

communi cati on device 20¢ (step 826). [0048] If,the supple t al

i nformation indicati (8 ﬁ"igli‘tﬁi it f@&?‘{lﬁﬁlyné‘?q’?gﬂ’goﬁaq%ﬁ%i ‘&F'ua‘?‘ﬁﬁl e
internal state of th LI ' ' F ' it 0
the codes of the i mrgcé‘fegto gfhﬁq%(?ogig{gg% ﬁgt’]#atrmae@}e %SH%%Stﬁ ilz{tﬂ{mg%ﬁg?limgz
nmet hod of initializiagyhise thelianpbdistat @etifcidnteinélideit indee cdiengf drei t
24 may be specified, using a fixed codebogk gain of .the degadi ng

target frame under t Hecoflingduaetdmmeginadiaremé therliveppredicivecogficighaised ng

the periodicity. of the,deco 1 L e. i | : Or '
frame or the Ii5ke (uél} Hlé’ﬂnlg%lgrﬁﬁﬁ?%Rioé%){ga&h%egoégr%?gfom@r% tﬁ%%ﬁé{nﬂ%
first decoding unit Z2dteartkhb HRstREINE SEE Q4. NAldRiativelR, caROBtiéM 6f the
encoder (the encoder included in the decoding device 20 or the first

encodi ng unit 13)). Wncarapredietieo cosfiionjtimay tradispaneed miitr bial onsiftinge
7l e on et hog SRECLT Y U, Ht o8 PRRIERG, "Ebebheb e,
ﬂf, : tngzt7 hel Innt ﬁ.r ga' StAtiRal GRS uF ANk SHstRMscddiey 1iilt o4 Ay betinieliRad by Ulsifel ON
10 the internal state (information indicating the internal state is stored i
the storage device 20d) obtained during the process of decoding a frame
neighboring the immediately preceding frame (and preceding the
immediately preceding frame) which is encoded under the first coding
scheme. The process of applying the linear predictive invetse filter to
15 the decoded result of the inmediately preceding frame may not be
performed on the entire frame but may be perfortmed on only a part of
the frame.
[0046] After step 823, the intemnal state initialization method specifying
unit 26 specifies, based on the supplementa] information included in the
20 multiplexed codes of the immediately preceding frame and indicating
the initialization method of the internal state of the first decoding unit
24, one of predetermined initialization methods including a method of
initializing the internal state of the first decoding unit 24, using the
internal state calculated by the internal state calculation unit 27, a
25 method of initializing by "0", and the like (step S24). Then, the

intetnal state initialization method specifying wunit 26 initializes the
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5 case, it .is not necessary to use the supplenental information
indicating the initialization nethod which is nultiplexed into the .
codes of the imedi ately preceding frane. Although the operation of
the internal state calculation unit 27 and the operation of the
internal state initialization nmethod specifying unit 26 are descri bed
above in relation 10 to the case where the i medi ately precedi ng
frame has been encoded under t econd,.codi.ng, sche and the. .
decodi ng target franfi9Ra S 5ﬂ%ﬁoﬂﬂ%ﬁ?lp?%%°°ﬂdﬂ&m%dwﬁ’§h?@ﬂ’érre,
it is not solimted I dhads t ' ! K-glaeqd: & t

decodi ng target frarrréleirlllgg %déﬁergﬁlc%g%nyﬁg%@? %2?12 s%%o%gl%%%%oﬁg sclﬁerre
and the frame imedi ateta) stk ofithe dedidagpdivpenmie?h dibigh i pedfommedriyntke has
been encoded under the first coding schene, the internal, state

cal cul ation unit 27 Wnal tatg Wtﬁl?ﬁg!‘mﬂ“‘é}@@ RSP i“%‘étzgoﬁ 4ypioRRsE of

speci fying unik 26 : [ 0 ' g _ or
the first decoding lﬁﬁﬂn%é%@@%%#%ﬁ?ge ?ﬁ%ﬁ%ﬁ!{d@%ﬁ%{i‘?@%g@%ﬁh@
initialization nethogierihseet ciowdiel bpdie aterd sB cadubtivhtindR7, and
Al t hough the configuration has been di scussed in which switching is
performed between twoaxBiug aguereseef inttighzing gie ingwat $W§t(ﬂ1édféhﬁ’g§eld

schene and the seco i ity b Q fi e t
switching is perfor ?&j*ﬁg(é%%c@%?‘g@%gﬂ‘ errlﬁlrsa %Iypg%cg?@a S&qﬁ%@&f ﬁ%ﬁhgﬁ{sﬁg a
plurality of coding gebdin®smiif eieht cdldubimest B olthitSEige0 diond a 385G TE.

[0049] Next, the operation and effect of the encoding device 10
accordi ng to tlhe enbdghehpirder thellirst pedinpsehembed. The encodi ng devi ce 10

i ncl ud he fi i it 13 f i oni i :
bredi i ve codi ng. sagd A e s i EBAty HRIRY SPRREHRLAS g
under anot her codi ngngRbeERhinfhRl 8Bk of TRMrStMRcddinpamit 2 e dichishy She

coding 5 schenme and encodes an audi o signal using the first”encoding
unit 13 and the secodt dasodiog nojt dhidecodes thy decoding defpetgraieinaecorunce

further includes th ' h i t chi it, 12 the i |
Stat e cal cul atton unFi the Hf GORRE st e Suwbll dnd Aeonel il e
met hod speci f ysng Undbodidy tdige: Gk QeS8 "Peshihuiit @%nawithmﬁéh the

determ nes whether the fiTst "encoding 10 unit 13 or the Secon
encodi ng unit 14 showhdnipécatiswdevics 260 GtapeS24h encodi ng target frane

that is a target fr o] encoded incl uded. in, the audiq signal. If
115 determ ned 1 haDB#te IE fus BNAF sl dntonraiie it &b drliliEtion
the first encoding %Eéthodléfinltﬁﬁziﬁgﬂiﬁﬁfeﬁﬁh@tﬁﬁ \ihd ﬁghﬂ&:oﬁfﬂgﬁnﬁ%ﬁi is
determ nes whether the franme imedi ately preceding the 15 €ncoding
target frame has beeawtentigdesd o theecokles of the iromediaglyuprededing framet e

d di it, 14, If it | det 1.ned th di h
Secont. ﬁgcﬁn: 2015 1 igifelration mehed o) w’e[f@@g&dﬁ%\%gmﬁf@i& i ol gyt

ded b h I i . Is s
encoded by the seco G&ﬂ]g%gllu?%% H@%%g éﬁmﬁéa%% E%iﬁ@d co'ﬁ%ﬁ%z;?( goin {g/fthe

calculation unit 16 deco resul t e I me
precedi ng frame decoding target frame under the first coding scheme or the result of

analyzing the periodicity of the decoded result in the immediately
preceding frame or the like (nusing information obtained in common
25 from the first decoding unit 24 and the second decoding unit 25, and the

encoder (the encoder included in the decoding device 20 or the first
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20 and calculates the internal state of the first encoding unit 13
using the decoded result. The internal state i.nitialization nethod
specifying unit 17 initializes the internal state of the first
encoding unit 13 using the internal state cal culated by the internal
state calculation unit 16. Then, the first encoding unit 13 encodes
the encoding target frane after the 25internal state is initialized

by the int | stat tial met hod f t 17

[8050] In the encod feolion & £0)- Jhsivdbictp ERBEHAARoUEieGe! Stiane
tob ded b I

Is to be encoded by ﬁ][ﬁf?al{zhﬁ tmgfgg‘?gh&gﬂﬁ %Ingse{é”&lg!en@ed \k:fﬁ? the firs

predictive coding sc er ecedln rame has

been encoded by the depdihd wefchdilvgysinitialide the thedmel s@mﬂﬂm@oﬁqﬂ&gﬁe 5
different fromthe linear predictive coding schene, the encoding

tatet frani can be enﬁ@a@@tatm@ralamdémthwmnabﬁ@ta:c?slpmleféondm Hy Behisne

by initializing the internal state flrst

Ther ef or e, enc%dl ng 8?88’0%?5‘?%6‘%& {r?&aﬁ'ﬂf YR %‘%ﬁlopgn%?ﬁ'on 1$1d1%§’cmg
encodi ng schenes i nclysdinfillibdtn |hateal whichdk GhlNfleddinf0 s ChREE 0P
anot her coding 10 schene different fromthe linear predictive coding

schene can be reali zaumecpmeyquaémg franise  Ajibeughi the opavationf ¢fcthe hgérnglhe
decodi ng device 20 accordl n t nt wi.l | des ed. The
decodi ng devi ce 20 i W@ ?tﬁ)é‘ H”fsﬁmﬁggotgen‘ﬁ)e{ﬂﬂ”ﬁ Y 'l?rin@nimf"lﬁ3
under a linear 15 prﬁﬁiﬂ%ﬁo\fﬁn@tﬂaﬂ gﬂ o it mﬁt@@&et&&rﬁe&medﬁeaﬂmg

unit 25 functioning under anot her schene different fromt
| i near predictidve cotli thg ceshehare dredintesiirdeds praneding fdmed has Hean encga!dl

using the first decodi uni t he s n codin nit 2 The
Hocodi g devi ce 201 BRASRER S45h GBS rohe B 198 CecrDR eI NeS Dot

unit 22, the internaly.oded under the first coding scheme, it is not so limited. If it is

determined by look-ahead that the decoding farget frame has been
encoded under the second coding scheme and the frame immediately
15 succeeding the decoding tavget frame has been encoded under the first
coding scheme, the internal state calculation unit 27 and the infernal
state initialization method specifying unit 26 may perform calculation of
the internal state for the first decoding unit 24 and selection of the
internal state initialization method, based on the look-ahead
20 information .  Although the configuration has been discussed in which
switching is performed between two coding schemes, that is, the first
coding scheme and the second coding scheme, it may be so configured
that switching is performed among three or more coding schemes
including a plurality of coding schemes different from the first coding
25 scheme.

[0049] Next, the operation and effect of the encoding device 10
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20 state calculation unit 27, and the internal state initialization
met hod specifying unit 26. The codi ng schene determ nation unit 22
determ nes whether the first decoding unit 24 or the second decodi ng
unit 25 should be used to decode a decoding target frame that is a
target frane to be decoded included in an encoded audio signal. If it
is 25determ ned by the coding schene determination unit 22 that the

decoding target frane is.to be degcoded by.the firs codi ng unit 24,
the cgdi nggschenp aweukiog 'ﬁ’a‘g? _B‘i‘?g?fﬁ'infmé%ndj@td@?% ﬁ‘isdﬁﬁéﬂ‘%ﬁnga&mc&ne
i mredi ately precedi ngotigg aacqdi fg: Egd'oﬂﬁxtg Eﬁi@r@ mgl@g%gﬁgqugﬁF}Q&

the first decoding unit or decoded by~t he secon

If it is determ ned predicHes calfiipnghand enethd eé@ndicn@dingnnitriidtfuAdichmat
the 5 i medi ately precedi ng, frame has been decoded by the second
decodi ng unit 25, th&derERGthescodipnihes ditfeent frpmythelitearpradictive oding | s

cal cul at ed usi t he I . i i 4 j
frame. The int g? nal %c?lglglgggfer[cﬁé&é P s{m 3%’2‘6‘&’?%5%%?‘! %51(9 dlifgclﬁ’% 3nd
initialized using thgeisadontratodideané 1dal The atcedinpedibe1( Atweriatludkat e

calculation unit 27. Then, the first 10 decoding unit 24 decodes the
decodi ng target franthegpdiag sehogne; sutitehing pnis {3t e fnfernali stateaealoudagion unit

according to the internal .st.ate initkali.zation hod_.speci.f y4 ng. unit
26. [0052] In the deiédﬂflﬂ&“dﬁ‘f%ks %Y %ﬁﬁmﬁﬁ?ﬂh@ea@e@w{ﬂar t

franme is to be decodgshiny dchehdSwitdhiifluntOaRtRgindd vheRé: tHOERE ebokiinpear
predictive 15 codi ng schene, whereas the innmedi ately preceding frame

has been decod@d by ¥he 13 et throsedersbetionding winit 1#5shawiddre wed oalenpds ehere
different fromthe Ijnear predictive codi.ng schene,, the decodi ;
target frame can be M%g%lﬁﬁo%lmttﬁ@ 1 iaﬁ%‘?r?t ii!cﬂ"ré‘?j Oche %o‘g”gd?lﬂ‘é&gc‘ﬂerre
by initializing the {hgldiodlgnal a1f: @ lettiGndd mﬁm@&feeﬁhgar%éﬂﬁhnzgsm
Therefore, 20 decodi ng processing perfornmed under a plurality o

codi ng schemes i ncl ubk engodétiebst tha diast epecdiligomitvid, thediodigg scliverssvatebing

anot her codi ng schene .di.fferent fro he |ipear predictive codin
scheme can begr eal i z &4t 15 Setenmnes wﬂétﬁer the irame 1%me%§ateﬁy preceding gm

15 encoding target frame has been encoded by the first encoding unit 13 or

the second encoding unit 14. Ifit is determined by the coding scheme
switching unit 12 that the immediately preceding fiame has been
encoded by the second encoding unit 14, the internal state calculation
vnit 16 decodes the coded result of the immediately preceding frame

20 and calculates the internal state of the fixst encoding unit 13 using the
decoded result.  The internal state initialization method specifying unit
17 initializes the internal state of the first encoding unit 13 using the
internal state calculated by the internal state calculation unit 16,  Then,
the first encoding unit 13 encodes the encoding target frame after the

25 intemal state is initialized by the internal state initialization method
specifying unit 17.
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I ndustrial Applicability 25[0053] 'Wien sw tching froma coding
schene not using linear prediction to a coding scheme using |inear
predictive coding, the internal state of encoding neans or decoding
nmeat s operating under the coding schene using |inear predictive
coding is set to an appropriate initial value, whereby the quality of
a speech reproduced forma frame comng i medi ately after the

devi co. 10, 20a0PU L ULBLBEARPEE GBI D REPIPEJEE AP
is to be encoded by the first encoding unit 13 under a linear predictive

coding scheme, whereas the immediately preceding frame has been

encoded by the second encoding unit 14 under a coding scheme

5 different from the linear predictive coding scheme, the encoding target
frame can be encoded wnder the linear predictive coding scheme by
initializing the internal state of the first encoding unit 13. Therefore,

encoding processing perfortmed under a phwality of encoding schemes
including the linear predictive coding scheme and another coding

10 scheme different from the lincar predictive coding scheme can be

realized.

[0051] Next, the operation and effect of the decoding device 20
according to the embodiment will be described. The decoding device

20 includes the first decoding unit 24 functioning under a linear

15 predictive coding scheme and the second decoding unit 25 fonctioning
under another coding scheme different from the linear predictive coding

scheme and decodes an encoded audio signal, vsing the first decoding

unit 24 and the second decoding unit 25. The decoding device 20

further includes the coding scheme detennination unit 22, the internal

20 state calculation unit 27, and the internal state initialization method
specifying unit 26.  The coding scheme determination unit 22
determines whether the first decoding unit 24 or the second decoding

unit 25 should be used to decode & decoding target frame that is a target

frame to be decoded included in an encoded audio signal. If it is

25 determined by the coding scheme determination unit 22 that the
decoding target frame is to be decoded by the first decoding unit 24, the
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10e, 20econmuni cation device 10f, 20fbus 12codi ng schene swi tching
unit 13first encoding unit 1514second encodi ng unit 15code
multiplexing unit 16, 27 internal state calculation unit 17, 26
internal state initialization nmethod specifying unit 20decodi ng
devi ce 2022codi ng schene determination unit 23code separation unit

24first decoding unit

10

15

20

25

coding scheme determination unit 22 determines whether a frame
immedijately preceding the decoding target frame has been decoded by
the first decoding unit 24 or decoded by the second decoding unit 25.
If it is determined by the coding scheme determination unit 22 that the
immediately preceding frame has been decoded by the second decoding
unit 25, the internal state of the first decoding unit 24 is calculated using
the decoded result of the immediately preceding frame. The internal
state of the first decoding vnit 24 is initialized using the internal state
calculated by the internal state caleulation unit 27, Then, the first
decoding unit 24 decodes the decoding target fiame after the internal
state is initialized according to the internal state initialization method
specifying unit 26.

[0052] In the decoding device 20, even when the decoding target frame
is to be decoded with the first decoding unit 24 under 4 linear predictive
coding scheme, whereas the immediately preceding frame has been
decoded by the second decoding unit 25 under a coding scheme
different from the linear predictive coding scheme, the decoding target
frame can be decoded under the linear predictive coding scheme by
initializing the intemnal state of the first decoding unit 24. Therefore,
decoding processing performed under a plurality of coding schemes
including the linear predictive coding scheme and another coding
scheme different from the linear predictive coding scheme can be
realized.

Industrial Applicability

[0053] When switching from 2 coding scheme not using linear

prediction to a coding scheme using linear predictive coding, the
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25second decoding unit., CLAIMS 1. An audio signal encoding nethod
for encoding an audio signal including a plurality of franes, using
first encodi ng nmeans operating under a linear predictive coding
schenme and second encodi ng neans operating under a codi ng schene
which is different fromthe |inear predictive coding schene, the
audi o signal encoding nmethod conpri sing: a switching step of

i tchi di f di. d . ] i
Succonding o firer f FanmelsPle SRSyt 5F Aokt BiEu ANERRE R e,
encodi ng means af t er okdify kilele (iR pblieRHldmeSie Bl irsurpReeHied

by the second encodi ng neans; an an initialtzation step of
initializing an i nt el vetuas whestbyt the qhdlits of 2 speechi regroducedsfome ¢ dratieng
wherern. in the initPAPREIRBHMCHATE ik SEIRAP LERIPEVEE the 11 1ot
frame generated; by t ding neans is decoded to obtain a
decoded resul tf% a regﬁiﬁaﬁgm Iﬁgﬁﬁi s calculated fromthe decoded
result, and, as the [0056] d@l seémbdingfevidee first encodi ng nmeans, an
adapti ve codebook of the fjrst encg&s,,g means is initialized with the
residual signal. 2. An at®h: 60%; gn lgecodi ng met hod for decoding an
encoded audi o signal incl 11‘% Bep @ plmﬂ ity of frames, using first
decodi ng neans operating Under a |inéar predictive coding schene and
second decodi ng nmeans opei@d, g undeaMa codi ng schenme which is
different fromthe |inear gr edi ctive codjng schene, the audio signal
decodi ng net hdd conprisi nd¥d,20d  stegegerdedicag st ep of switching
decodi ng nmeans for decodi eco f N j.ately succeeding a
first frame fromthe secog%’g%e(s:odi 2‘%”’%‘@’%@“?@%& first decoding
means after the first fraggf 9df t he wigcoded audi o signal is decoded by
the second decodi ng neans; and an initialization step of
initializing an internal &2at ecogingsphentejswitchiggeni8li ng means accor di ng
to a predeterm ned nethod,, onl fter t swi tching step,

wherein, in the initiali zﬁi On§1§€%9J11¥$§%i dual signal is calculated
fromthe decodad result of4t hesekbdddaed it and, as the internal
state of the first decoding neans, an adaptive codebook of the first
decoding means is initiall¥ed widemultipdexingsingual si gnal .

16, 27 internal state calculation unit
17,26 internal state initialization method specifying unit
20 decoding device
20 22 coding scheme detexmination unit
23 code separation, unit
24 fustdecoding unit

25 second decoding unit

36



3. An encodi ng device including first encodi ng neans operating under
a linear predictive coding schenme and second encodi ng nmeans operating
under a coding schene which is different fromthe |linear predictive
codi ng schenme and encodi ng an audi o signal using the first encoding
means and the second encodi ng neans, the encodi ng device conpri sing:
first determ nation neans that determ nes whether the first or second
encodi ng neans is used to encode a(CijgAg®is franme that is included in

t he audi o signal and serves as an encodi ng target; second
determ nation nmeans that determnes, if the first determ nation neans
det er i ned.t hat Arheutar gegnaf remedisg Uneﬂnedefmodﬂdo(ﬁmgtm dudistsignal

encodi ng £l

nvedi at el o, recéé%?‘ﬁﬁ%“% %ge*? ?féﬁn&yﬁ?ﬁ “%H%HS opSFtine wndey
encodi ng @ehﬂ%aropr %tl‘é"et‘}@ W% pgkyan &‘?@1’1 encod m&tléﬁmﬂ OE@J@tU@g
cal cul at i espderandifi@scidaneddsichds ldyﬁhfent fieors ¢k MiteBe pRIdIt e COding

det f has b
ehaoded: byt PHEESERRIS Al REEndhE e oA R eE Ty 1201 *F o
i nmedi at el y pr ed esWHehingasepand switehing escedingsingkans §myeacodingmat he
Coaptive coild Badle immedificly Mickading EOAR hitte Bbh 32‘."2@&0%
i ghal | caRBEPORBITERnE G 1%, BRI be TenEy pHET o fiah oM dleils
the first aediosigngl iseceded bydbs sebend engading maeansabhér
el zati on ef iNeundaRll encOHHRMMiAM, e ATkt omTRRYS

4. A decoding,device In I,ng-first erati under a
| i near pr@BFg@%Wﬁnac%ﬂ% tand B@@Fﬁ!’m}é@@)dmﬁ 1Q1£aﬂ% YO@%@ﬁtﬁhﬁg
under a cgdiitthisehepg Wwhich is different fromthe I i near predictive

d h
Sgcég?nzcégﬁsaﬁﬁlﬁﬁg%%n iGAE0RD, e et R 3o, otoiml Rk
conpri si ngtame generatedbyidhersecand .@wqmsmem isideepdichds abfairher
the first d@éo@@ismdltdaq%@iuﬂgl gl i§cél§ﬁﬁtécpfr@ﬁ§ﬂ‘i’@décdcftrdgl%%uftrQﬂiﬂ?

that is in en UdIO nal and _serv decaodi ng
R R Rt EC R R AT R
first det én@rﬁrﬁtansndmm@aumsemmaiwdw&h thhecsidngletighalane is to be
decoded by the first decodi ng neans, whether an i medi ately precedi ng

frame t hab. An audio signal decoding method for decoding an encoded audio

signal including a plurality of frames, using first decoding means operating
under a linear predictive coding scheme and second decoding means
operating under a coding scheme which is different from the linear
predictive coding scheme, the audio signal decoding method comprising:

a switching step of switching decoding means for decoding a
second frame immediately succeeding a first frame from the second
decoding means to the first decoding means after the first frame of the
encoded audio signal is decoded by the second decoding means; and

an Initialization step of initializing an internal state of the first
decoding means according to a predetermined method, only after the
switching step,

wherein, in the initialization step, a residual signal is calculated
from the decoded result of the first frame, and, as the internal state of the
first decoding means, an adaptive codebook of the first decoding means is
initialized with the residual signal.
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i mmedi ately precedes the target franme has been decoded by the first
decodi ng neans or the second decodi ng neans; I nternal state
cal cul ation neans that calculates, only if the second determ nation
nmeans determines that the i mredi ately preceding frane has been
decoded by the second decodi ng nmeans, a residual signal froma
decoded result of the immediately preceding frane; and
initialization neans that initializes an adaptive codebook of the

first decadi ng ans u the re a naI cal cul at ed l:y t he
i nt er nal :"rate e ﬁl% %ﬁ&d&cﬁﬁ%&rﬂ coding means operg b andsy

neans decadHaesihprddicijed codang selidme and séavnidzatdaiingfmems operatialy

state thengaft, ?ycotcﬂ? 'S,Eﬂléﬂléldzlﬁﬁh 19'&11‘@%‘&? froa'ﬁ th@‘nm%ﬂpgf%ﬁ{;ltg&? %0‘31111& m

processi ng sys evli ce acCcC
3; and th&ch@BsdaKy ea@adlag aaba@m ﬁ@nabu&mgu thesfirsiiemcefling means tand

decogl ng gﬁas&@rme@mﬁﬁn mme%@ﬁbé%udirfg éeﬁeélcoggjrﬁsdﬂ Olr)ye; hed_ o an
enco |ng evil ce O Sl

audi o si gnal fhﬁ fifeé %&%IIH a%e{ﬁgtcé:% r athg &‘é’é{ ot
predi ct i vsec@mi agcadingrecantdissesedrid mmddum@r%aﬁnmahaatsl ingludeden a

codi ng s ClRggu gnmsarfa $G9ECHH of EABbAE thighgar predictive codi ng
I O ng a conpul er devi ce

schene, the aud n enco 1ng
to function as:Second 8? TRtk n?‘?‘ﬁfg’isonm%a t?%‘i““&&t eHni thengtirst
whet her t kietdrirtination mmndetennmbsrlgatrﬂammrgst fiaak isotoebe efeoded dxget

frame !natnd s ehidaihe e, Hite bl MmBAL ST ¥EReAMAA fraflle A"

t ar get Ofi- neans
det er mi natmsrediaiehs M@?@d?ﬁ rﬂé@ tﬁfﬁt frmme hagebeen snsodedt by Hbeeficgded

by thg fi e?to&ﬁgqﬁem @ﬁmecdﬁ&%h?gdgmggnw@é her an Im:gdl at Slsybe ]
prccedng o, gt WTECk AR SERNF LAl Bk A o o ICS 8
determination means determines that the 1mmed1ately precedmg ﬁame has
been encoded by the second encoding means, an encoded result of the
immediately preceding frame and calculates a residual signal from the
decoded result; and
initialization means that initializes an adaptive codebook of the first
encoding means using the residual signal calculated by the internal state
calculation means, wherein
the first encoding means encodes the target frame after initialization
of the adaptive codebook by the initialization means.

4. A decoding device including first decoding means operating under a
linear predictive coding scheme and second decoding means operating
under a coding scheme which is different from the linear predictive coding
scheme and decoding an encoded audio signal using the first decoding
means and the second decoding means, the decoding device comprising:

first determination means that determines whether the first or
second decoding mans is used to decode a target frame that is included in
the encoded audio signal and serves as a decoding target;

second determination means that determines, if the first
determination means determines that the target frame is to be decoded by
the first decoding means, whether an immediately preceding frame that
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internal state calculation neans for, only if the second

determ nati on neans determ nes that the imredi ately preceding frane
has been encoded by the second encodi ng neans, decodi ng an encoded
result of the inmediately preceding frane and cal cul ati ng a residual
signal fromthe decoded result; initialization neans for
initializing an adaptive codebook of the first encodi ng neans using

the resi dypimediaRd) GRLEMAURE taygdtheraht HaRabedt Ae@odat CHY AlHeOfirst

nmeans; and . encodi n&ﬁmans 1:£fr gncodl ng the target frame by the
first encFRMFERREISPY Be S5PPAACCOMETHERES t he adaptive codebook by
the initializatindermabastae calculanonudeansstignalalcidated] oglypibtireasedoad
decodi ng | i i J i natl Ng
under a |?§E§?‘ﬁgg§§? glg?dvr% %%%gjg?@gﬁ%{éa@g ggdg%gl Q‘gg%@?ﬁ%ﬁ%@gn@%
oper at i ng N§RRACWIEddPY hecHRePEAWAPEIFING BEARS & Hesidughnsigiml | frapna
predicti V?e@@d&d‘ﬂesﬁmﬁ ifdrgediuthlp peecdahg Geeesdiand program CaUS; ng a
conput er device; t.Q_# ; e o termnatjo ns ~f qQr
det er m ni @ md“ﬁ@?hﬁg&#_ ﬁ@gﬁ? 5$aT§8g%%eé§®oagﬁR§Vﬁ€8ﬁ§bP_ lr(}g @Ge ﬁb&
decode a tdgcedings means tusing itke regifualesignal caksulatcd dusd tha diternsl gtate
and servegaRSilaiceaRAhSOwharaet ; second determ nation neans
for, if the first determ nati on neans determ nes.that the target.
frame i s to be Hecdatden)d RsanrrTSaccRics din i BEGeme it it gtion
whet her aofiametirasledtgteghemediyytherinitelizationimesdi at el y precedes t he

target frame has been decoded by the first decodi ng neans or the
second degodi ng,ne internal state calculation neans for, if

ans,; .
t he second-det e%%ﬁﬁ?é%ﬁ%&ﬁ%ceé&“&ﬁﬁsﬁg COREIISIAG | nredi atel y
precedi ng franetheashchdarp decicdadchnditieo setarst dricodi ng neans, a

resi dual signal 4fr . I . i.he j i.at el y preceding
frame; i nﬂltei %ﬁo?}ar&eggﬂ%gﬁ@ﬁgﬁg ?@1?'[%?%1#’% .e - adaptive
codebook of t hethei degodieg slevieg Aeeoresuan egcedrd audicusignak egeeded by

cal cul at e¢ghdynédiink We@ideal state cal cul ation nmeans; and
decodi ng nmeans for decoding the target frame by the first decoding

means after initialization of the adaptive codebook by the
initializétion Avamsdio gignah eanddings prpygrhme fiow ¢nngdimgt fwcavidoo signal

encodi ng ggiAUret $hebding Rsdardi Bperatih Uﬁﬁhiaflé Uhehf gg‘eéﬁctit&éi e&diﬁgfst
encodi ng ans operating,under..a 1inea redi ctive cddi ng.sche nd
second encBATRG HERRSCERHb AN EITBE S OBSEILING JOHERS WRHINE iSshome
di f f er ent whioln ishéifferamstafrqm eitiectinesr poeldiogve odueling schenmydhe audioal
encodi ng gEINAPEnCARE pibBBm causing a computer device to function as:
first determination means for determining whether the first or
second encoding means is used to encode a target frame that is included in
the audio signal and serves as an encoding target;
second determination means for, if the first determination means
determines that the target frame is to be encoded by the first encoding
means, determining whether an immediately preceding frame that
immediately precedes the target frame has been encoded by the first
encoding means or the second encoding means;
internal state calculation means for, only if the second
determination means determines that the immediately preceding frame has
been encoded by the second encoding means, decoding an encoded result
of the immediately preceding frame and calculating a residual signal from
the decoded result;
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a switching step of switching encoding neans for encoding a second
frame i medi ately succeeding a first frame fromthe second encodi ng
nmeans to the first encoding neans after the first frame of the audio
signal is encoded by the second encodi ng neans; and an
initialization step of initializing an internal state of the first
encodi ng nmeans according to a predeterm ned nethod, after the

sw tching step, infitialri]zatyi‘?frfc'aﬁs fblgiﬁiﬂﬁiiiﬂgtahaéd B ARbEAK oPhe fiyst
internal state, the Tirst encomgg}lmeafl@ nlalallzed by ie I ng
a resi dualen§pgHg meang usihg dhe revidual sigasl caleulalad ob khe interalsstats
encodi ng mawatioareans; 4k resi dual signal is obtained by applying a
| i near predicti | r i . €] g r 0 be
encoded by the %@%‘ﬁ%g é‘[?l%%[{dei %é%#géﬁgnﬂ)ﬁﬂ%?ag ﬁg{méﬁ}&at{hﬁg@i%ﬁéﬁégi@& ng
an encodedneansupftenfinitiabizatipgtof thaadgpies bpok t e the dotitalizmationi ng
means, angheans. Wherein linear predictive coefficients of the first
frame are included in codes of the second frane, and, in the

initialization step, the linear predictive coefficients is utilized
for the |i/near Amealidibisignalndencekng iprogram $ordecading @i gneddedeaadiong

met hod f or; i e audi-0 .S} il I g1 i of
encoded er la%gogééﬁgrggs eth? mﬂgn aggs.ob}g‘?}ghg? ﬁ%g‘?ﬂu% rlllglem. B?rglrﬂaﬁ&?(? y
of framesCo mg@cﬂﬁm& apd c¥OR ﬂ@%ﬁbnspmeaps pEiAdRE andsinaagoding
predi cti vechedenghisbh&yrdiffinedns danndheeboeirmgredbainge opdinat selene)dge a

Coui n9 SCHE YAhELsdhd DR Sl LAARA DS o Rer Br UG Ry PALno

swit chi ng st ep Bistsdeteaminajiaiedoeany ok adeiemamigg cwiicthgr athse doat or
Second deqa B O e e hAeISinbhe fhe
encoded f IBSENCHASCAIMIR Sisnl A doh S HbfcdiBEIgEl by the second
decodi ng neans, sedoadf detsrmaratmme thdanantorpel tie firsiedateethifiation andansst
frame of td@?egﬁ#iﬁé@ tBAt9ff tﬁ?etl %@%EQB%@%&Q&?{? ‘;Hgf‘ r%i‘ﬂe&? Beat €

froma secon me 1 nmedi a succeedi ng,t ranmg. in the
audi o si gﬁat?%nsanaeteﬂmmngn Wﬁ? R ?Eatlﬂéﬁg@@ Y ofPIP¢fy IFSI”&EQIHS t
internal $mateliately heretedest thiecadielgfmemnhaacbesdidegotiod aby the first
e ot TSHARE s o BT I SeLh g egep, wherein. 0 the
internal state calculation means for, if the second determination
means determines that the immediately preceding frame has been decoded
by the second decoding means, a residual signal from a decoded result of
the immediately preceding frame;
initialization means for initializing an adaptive codebook of the first
decoding means using the residnal signal calculated by the internal state
calculation means; and
decoding means for decoding the target frame by the first decoding
means after initialization of the adaptive codebook by the initialization

means.

8. An audio signal encoding method for encoding an audio signal
including a plurality of frames, using first encoding means operating under
a linear predictive coding scheme and second encoding means operating
under 2 coding scheme which 1s different from the linear predictive coding
scheme, the audio signal encoding method comprising:
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decoding nmeans is initialized by setting a residual signal as a
content of an adaptive codebook of the first decodi ng nmeans, wherein
the residual signal is obtained by applying a linear predictive
inverse filter to a signal obtained by decoding the first encoded
frame by the second decodi ng neans, and wherein |inear
predictive coefficients of the first frane are included in codes of

t he second encoge ; of ‘N ldhk-aH1 ' S , o pear
predictive _coe fg ﬁgwietggfsi%aéﬁ%gj 0|f1l ?%vgigﬁéﬂ r e?ﬁ@liin@atméﬁhs E\‘ZP ericOfing

. | I'near p{:e ictive
"nver se fi9ERRD HBMEn IBRRHHIRIRY (Rieeeding. by ditg TIPS | TEHL JPnirseedhs
oper at i ng emeddinganiéansato tiree fiirstt évevdingi mgaiss: hétee thedise drnde efcthd ng
Teans operlkngHAIR! e ooRdivoRRRIRI AL Sk tndidd anant from the
I CUI hene ‘and énco I Ng

| i near pre coding sc an audi o si gnal usinhg

»

the first encodPRgiaaaligationg Siehe Of dodinlizang oah npterrelnstate 1d thec iastng
devi ce compebdlndimeans acchiding tdef predefrinined MRARSd! hler (R SKITLHES
whet her tg? first or second encoding neans is used to encode a target
frame that ¥ incl uded in the audio signal and serves as an encoding
target : sedeneingdaneths nmitiabizatieanstephan tdcerali stete, of f thehéirst

first detenhghy 'Eﬁaﬁﬁqﬁliﬁﬁﬁﬁd‘bggéﬁfﬁ%‘% ﬁéélﬂuélaéi%ﬁ%l désr E@'Eﬁn{eit ¢ a%.e

encoded by .t he 1 rst, encodin ans, er an.i at el. recedi ng
frame t handaRficaAEbgols Pbua BIsk GOt BICANs aMboHER the arsi dveloigealny
the fir slt ienbtalned byeapslyorg ahenesequedictiveoniversenfibios fo either thefiestnal
state ca : i :
determ neﬂﬂ{lﬁ%b@ h@?%ﬁ%@i@ Eéyl)t/]fle %g@r@?&g&g rnggrﬁ?g Q@éﬂeﬁggﬂgﬁg@egy

t he seconiYeﬂmeg %@m@qdeéaueéuﬁa%% ealiTst tang fengraied byr thengeaondst
encodi ng rRaodingymeam,\wndg a |inear predictive inverse filter to a

o e g BGRB8y oL AP ATt
i ni tializanieleseahshe wgcondiframe; 28d, an thet svihalizaiion etep, thielif¢arst

encodi ng Zﬁedi%tibu coeffidiBftstib atiliesd dudhesigalprédicavt Miedsbyilihe
I nternal State cal culation neans as a content of an adaptive codebook

of the first encodi ng neans, wherein | i near predictive
coefficiefts of Amheudionsighal degodingaadihogl foradecatieg iancencttd ardiodes

of the taip lfihéﬁﬁiing‘“éj. lﬁlﬁli;tgmo‘fr od%Haf‘rgn%@' §&Léi‘£t{eﬂ”frffﬁ?%ﬁ audio.
gtlllzes Fﬁ%ﬁ%Ln ar&P ed?ctrv ﬁgﬁ Icients_tor the, 1 near predictive
nver se f SIS INGIging & phurality of &rames, LSt BERLASCAGESTEARD RBSTAING
target framdenfd dindani preglictpag icodiigd dchenientagtinsécaidatdecbyinigheneans
initializablbonifPafi¥ter a coding scheme which is different from the linear
predictive coding scheme, the audio signal decoding method comprising:

a switching step of switching decoding means for decoding a
second encoded frame immediately succeeding a first encoded frame from
the second decoding means to the first decoding means after the first
encoded frame of the encoded audio signal is decoded by the second
decoding means, the first encoded frame being generated from a first frame
of the audio signal and the second encoded frame being generate from a
second frame immediately succeeding the first frame in the audio signal;
and

an initialization step of initializing an internal state of the first
decoding means according to a predetermined method, after the switching
step,

wherein, in the initialization step, an internal state of the first
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11. A decodi ng device including first decodi ng neans operating under a
| i near predictive coding schene and second decodi ng nmeans operating
under a coding schene which is different fromthe |linear predictive
codi ng schenme and decodi ng an encoded audi o signal generated from an
audi o signal, using the first decoding neans and the second decodi ng

means, the decodi ng device conprising: first determ nation
means t hat %rrh{é het: fal ~Aecadi i
used to dedcegggﬁ{ targgse}ti\@?égg%%? gﬁgﬁ‘gg? esﬁgﬁlﬂ%?ﬂ%e%d% rr%g,{l@@?rf;@g’ded
audi o si gridieDHNE cogebeak 8§ the dssldlgceging mypaps, wherein dhe spgdual signal

ge: enni natig @bte{iﬁ@cﬁlby@p@ﬂyiﬂgteﬁﬁﬁéa‘re_ﬁedicftivbﬁﬁvfﬂs&gﬂtéﬁb%{j 'ﬂﬁltél?ainmans
eterm ne - arge aC code

first dec??a’it &%‘%@i@gﬁe W feﬁg{’]&%ﬂl’]‘fﬁ @ﬁi‘éﬁ‘i@ e{eggﬁﬂj& @ﬁéﬁé@dﬁfr ame
that inmedi at el whereindansar predictivgsocticientsif tharfirsh frenteeare idehutedd
by the fingtcsiReast i sRdmd Sicdded ﬁﬁﬁfé{‘%n@e?ﬂGE1189ngﬁ?{]i§ﬁon stg%, the

internal state calcul ati on.means t hat...cal cuf af es, | . S.eco,

det or m nat AT GO TG SHRTIRCETS ALR BHEER TRBANS IBISH EgicHVeq TRt ded
frame has fismn decoded by the second decodi ng neans, an internal
state of the first decoding nmeans by applying a |inear predictive
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ijni tijal i zat liﬁeargpﬁdaﬁcﬂiWEOHﬂig b@liélﬂ@%ndn_sédmhldf a@éocﬁllhg?ﬁeﬂ%s b ﬁraf[ihrgSt
ecodin I LS cul at ed,. €.
i nter naIg ﬁ@?g ac%diﬁé g@?%ﬁé %ﬁ@‘%@@&@@h%ﬁ? t@%@#ﬁﬁ%‘%{‘?%@ 8%((1.11&500k
of the fisehemeonyl agcoiagsan andivesignal usingtthe firshenicadwigymsans edidng
encoded f iREBedfl éﬂ&d‘iﬁ% ﬁﬁianQ,“ﬁﬁ@ﬁon@'@eﬁfzSﬁﬁgﬁfsﬁﬁ d froma first
frame of the auglﬁ al %na. atnd a secor]EB rame i.me Iﬁt?e}‘ ﬁqucgeedl ng
the first frame'f$i CARETENHHCYIGHERS @%é&?@@%,w cth S dypt or
predi cti veecarsd Eneodingsmedns isensedristerfoodem targeti nmhedhat isnnchdied iaf
the tar geq]%ézgﬁ%esqgﬁﬂaﬁgi serves as Eﬁngé’(ﬁiﬁW %e%t ate cal cul ati on nmeans
t he pr 0

utilizes I nea i ctive, coefficiefts the line redictive
inverse filter,Sea9@dt hdeterminatipgy oGS § JEZCE:hell afifet first
encoded f deternsihaion means determines that the target frame is to be encoded by

the first encoding means, whether an immediately preceding frame that
immediately precedes the target frame has been encoded by the first
encoding means or the second encoding means;

internal state calcunlation means that, if the second determination
means determines that the immediately preceding frame has been encoded
by the second encoding means, calculates an internal state of the first
encoding means by applying a linear predictive inverse filter to a signal
obtained by decoding an encoded result of the immediately preceding
frame to calculate a residual signal; and

initialization means that initializes an internal state of the first
encoding means by setting the residual signal calculated by the internal
state calculation means as a content of an adaptive codebook of the first
encoding means, wherein

linear predictive coefficients of the immediately preceding frame
are included in codes of the target frame, and the internal state calculation
means utilizes the linear predictive coefficients for the linear predictive
inverse filter, and
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initialization of an internal state by the initialization neans. 12.
An audi o signal processing system conprising: the encodi ng device
according to claim10; and the decodi ng device according to claim 11,
wherein the decodi ng devi ce decodes an encoded audi o signal encoded
by the encodi ng device. 13. An audio signal encodi ng program for
encodi ng an audi o signal using first encodi ng neans operatlng under a
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determination means determines that the immediately preceding encoded
frame has been decoded by the second decoding means, an internal state of
the first decoding means by applying a linear predictive inverse filter to a
signal obtained by decoding the immediately preceding encoded frame to
calculate a residual signal; and

initialization means that initializes an internal state of the first
decoding means by setting the residual signal calculated by the internal
state calculation means as a content of an adaptive codebook of the first
decoding means, wherein

the immediately preceding encoded frame and the target encoded
frame are generated from a first frame of the audio signal and a second
frame immediately succeeding the first frame in the audio signal,
respectively,

linear predictive coefficients of the first frame are included in codes
of the target encoded frame,

the internal state calculation means utilizes the linear predictive
coefficients for the linear predictive inverse filter, and

the first decoding means decodes the target encoded frame after
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predictive inverse filter 14. An audi o signal decodi ng program for
decodi ng an encoded audi o signal generated from an audi o signal,
using first decoding neans operating under a linear predictive coding
scheme and second decodi ng neans operating under a codi ng schene
which is different fromthe |inear predictive coding schene, the
audi o signal decodi ng program causi ng a conputer device to function

as: the fi; i ; \f?\%n] ] S; first
determ natlflﬁﬁlfr%ggﬁg O?glrn qgg%ig?lnétﬁfen@? eﬁ%@%ﬁgﬂf%rs ‘or second
decodi ng nmeans is used to decode a target encoded frame that is

i ncl uded i12.t he Aenaatiedignadipposdsgingl syanemsenymisiag: a decoding target;
second determ natl L, . [ 3t erqri nati on neans

det erm nes that ﬁt‘%@h‘@j@?e ﬁ%&&gé@lﬁgﬁé(’@ﬁ}g@b@ ecoded by the
first decodi ng theadecoddeg devicaiacgowding heclaam 1 hneligrairel vy precedi ng

encoded frame i deetmlaeshoe AECGALEH Ehtoddd aBlic SHAMP dnlbaek bhas
been deCOCtlﬁd bq\gq(ghe | tST decodi ng neans or the second decodi ng
neans; ©CPHRUPR&ACY St e cal culation neans that calculates, if the

second determ nation nmeans determ nes that the inmredi ately preceding

encoded frqane h : - | :
“nternal doare AP FRCHS SROAF ey Brogafl for SA0LRE B Ao Manal
predi cti v&SIE dRsk sncpdms macanss PpREtingbiadee @ bireae auedisgiveneoding
i medi at elsgh@mnecgsd ngcend ogledingn@chns opleeatirgt eindef &5 icddahg Schomle;
e
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b
t he i nt er signad enceding progam causBE AscRBpates slevine todungtiondapt i ve

codebook of thetHd fisst cHESHALHARANS, wherein the imediately
precedi ng encodﬁd fralqa and;the target encoded frane are generated

froma first frafrec6P r‘?&cﬁgl&]igc}ngf‘ al and a second frame imediately
succeedi ng t he firststeformmeatiom meansadoi odetermining r whpthetri the yijrst or

second encoding means is used to encode a target frame that is included in
the audio signal and serves as an encoding target;

second determination means for, if the first determination means
determines that the target frame is to be encoded by the first encoding
means, determining whether an immediately preceding frame that
immediately precedes the target frame has been encoded by the first
encoding means or the second encoding means;

internal state calculation means that, if the second determination
means determines that the immediately preceding frame has been encoded
by the second encoding means, calculates an internal state of the first
encoding means by applying a linear predictive inverse filter to a signal
obtained by decoding an encoded result of the immediately preceding
frame to calculate a residual signal; and

initialization means that initializes an internal state of the first
encoding means by setting the residual signal calculated by the internal
state calculation means as a content of an adaptive codebook of the first
encoding means,

wherein linear predictive coefficients of the immediately preceding
frame are included in codes of the target frame, and the internal state
calculation means utilizes the linear predictive coefficients for the linear
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|l inear predictive coefficients of the first frame are included in

codes of the target encoded frame, and the internal state
cal culation neans utilizes the |inear predictive coefficients for the
| i near predictive inverse filter. 15. An audi o signal encoding

met hod for encoding an audio signal including a plurality of frames,
using first encodi ng neans operating under a |linear predictive coding

schene angn.?gﬁ:ﬂr‘;giﬁ?&%gifg%rneans operating under a coding schene
| e

which is erent from | i near predictive coding schene, the
audi o signal encodi ng nmethod conpri sing: a switching step of
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preceding the firs ranmg.  =; e audi o signal encodi ng net hod
according to cl Biesecongiloceding meansit er nal state of the first
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under a |inear grogidCHEESMEPAIdH nR8MPoranfl 1ine FR5d deReRh rf*_‘?ﬁé!fns
oper ating under. a codi schege whi c@_ s differ E)irét ééﬁ(ﬁh tﬁg) i near
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frame has been decoded by the second decoding means, an internal state of
the first decoding means by applying a linear predictive inverse filter to a
signal obtained by decoding the immediately preceding encoded frame to
calculate a residual signal; and
initialization means that initializes an internal state of the first
decoding means by setting the residual signal calculated by the internal
state calculation means as a content of an adaptive codebook of the first
decoding means,
wherein the immediately preceding encoded frame and the target
encoded frame are generated from a first frame of the audio signal and a
second frame immediately succeeding the first framed in the audio signal,
respectively,
linear predictive coefficients of the first frame are included in codes
of the target encoded frame, and
the internal state calculation means ufilizes the linear predictive

coefficients for the linear predictive inverse filter.
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wherein, in the initialization step, the internal state of the first
decoding nmeans is initialized using the internal state held by the
first decodi ng neans when the first decodi ng neans decoded a frane
preceding the first frame 18. The audi o signal decodi ng nmet hod
according to claim 10, wherein the internal state of the first
decodi ng nmeans conprises a content of an adaptive codebook or val ues
hel d by delay elenents of a linear predictive synthesis filter. 19.
An encodi devi.ce includin flrst enc g.means gperating.,under a
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det er mi nati on n@aﬁ‘é’%ﬁ’é‘lg Pi#l hREC Fﬁ@o ‘tn%stm‘??é‘tsef(?ﬁ REEPSRENBans
det er m nesectuad frimet amgmdmheh)nesucseechngeaeﬁmstdmmw froen fthe stecond

Crmedi at el oging dRenE tothe eﬁd'*f‘féo%ﬂ%%@ eﬁﬂghé%%"%%% o, e,
encodi ng @@Q%Slﬁﬂa W@Q%a@)/eth@@éi: ee@inganeans; and jnitialization
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usi ng thesit8iternal state held by the first encodi ng means when the

first encoding %@P@neﬁﬁoﬂﬁduﬁnﬁﬁmxp@%ﬁdtﬁw ihtefndl "SR dFedhg first
precedi ng fra

evi ce.i'ncl.udi ng codi n
neans opeP&FPaﬁl%mHS 1 Frﬁgé Izg‘}l ‘Eﬁl%glt\]/l& HH&WS geer‘?eﬁﬁddﬁ}ﬁ &‘@ ghﬁ
decodi ng meaodingprcans miienrttierfirat emztidigg sudarsecneoided ai fautief freceding
fromthe 'th(f'?i‘f‘ét #454di ctive coding schene and decodi ng an encoded
audi o signal "using the first decodi ng nmeans and the second decodi ng
nmeans, the decodi ng device conpri sing: first determ nation

. means t hatl 6det eThe resligtségrindrerddodifg mséthod meoedidgdeccodingl mdigseins

used to defOqfAnd1AEAR of "tREHAP Thcbding fleARE L dflprises a content of an
adaptive codebook or values held by delay elements of a linear predictive
synthesis filter.

17.  An audio signal decoding method for decoding an encoded audio
signal including a plurality of frames, using first decoding means operating
under a linear predictive coding scheme and second decoding means
operating under a coding scheme which is different from the linear
predictive coding scheme, the audio signal decoding method comprising:

a switching step of switching decoding means for decoding a
second frame immediately succeeding a first frame from the second
decoding means to the first decoding means after the first frame of the
encoded audio signal is decoded by the second decoding means; and

an initialization step of initializing an internal state of the first
decoding means according to a predetermined method, after the switching
step,

wherein, in the initialization step, the internal state of the first
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t he encoded audi o signal and serves as a decoding target;

second determ nation neans that determnes, if the first

determ nation neans determnes that the target frane is to be decoded
by the first decodi ng neans, whether an i medi ately preceding framne
that i medi ately precedes the target frame has been decoded by the
first decoding means or the second decoding means; and initialization

means t hat 0 t
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usi ng t he thetteenghmet ate held by the first decodi ng neans when the
first decoding means decoded a frane preceding the imediately
preceding frame. 21. An audi o signal processing system conprising:
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nmeans opersgznthuglsjﬁﬂen' a Ilnear predictive cod| ng schene and second
encodi ng neans operating under a coding schene which is different

fromthe |inear pred| ctive codi ng schene, the audi o signal encoding
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determ nati on nean
second determmatlon means that determines, if the first

determination means determines that the target frame is to be encoded by
the first encoding means, whether an immediately preceding frame that
immediately precedes the target frame has been encoded by the first
encoding means or the second encoding means; and

initialization means that, if the second determination means
determines that the immediately preceding frame has been encoded by the
second encoding means, initializes an internal state of the first encoding
means using the internal state held by the first encoding means when the
first encoding means encoded a frame preceding the immediately preceding
frame.

20. A decoding device including first decoding means operating under a
linear predictive coding scheme and second decoding means operating
under a coding scheme which is different from the linear predictive coding
scheme and decoding an encoded audio signal using the first decoding
means and the second decoding means, the decoding device comprising:
first determination means that determines whether the first or
second decoding means is used to decode a target frame that is included in
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the i medi ately preceding frane has been encoded by the second
encodi ng nmeans, initializing an internal state of the first encoding
means using the internal state held by the first encodi ng neans when
the first encodi ng neans encoded a frame preceding the inmediately
preceding frame. 23. An audi o signal decodi ng programfor decodi ng an
encoded audi o signal using first decoding neans operating under a

| i near pr #??e f-reans operating
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t he secondnelsaticodedeafismeipretedihgzhe gnardiatehr pﬁicedir@t famk. t he
first decoding neans using the internal state had by the first
decodi ng neans when the _first decodi ng neans decoded a frane
precedi ng Zlhe i Awerlidiosignal proesssmg Sysiem comprising:

the encoding device according to claim 19; and

the decoding device according to claim 20, wherein

the decoding device decodes an encoded audio signal encoded by
the encoding device.

22.  An audio signal encoding program for encoding an audio signal
using first encoding means operating under a linear predictive coding
scheme and second encoding means operating under a coding scheme
which is different from the linear predictive coding scheme, the audio
signal encoding program causing a computer device to function as:

the first encoding means;

the second encoding means

first determination means for determining whether the first or
second encoding means is used to encode a target frame that is included in
the audio signal and serves as an encoding target;

second determination means for, if the first determination means
determines that the target frame is to be encoded by the first encoding
means, determining whether an immediately preceding frame that
immediately precedes the target frame has been encoded by the first
encoding means or the second encoding means; and
initialization means for, if the second determination means determines that
the immediately preceding frame has been encoded by the second encoding
means, initializing an internal state of the first encoding means using the
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internal state held by the first encoding means when the first encoding
means encoded a frame preceding the immediately preceding frame.

23.  An audio signal decoding program for decoding an encoded audio
signal using first decoding means operating under a linear predictive
coding scheme and second decoding means operating under a coding
scheme which is different from the linear predictive coding scheme, the
audio signal decoding program causing a computer device to function as:

the first decoding means;

the second decoding means;

first determination means for determining whether the first or
second decoding means is used to decode a target frame that is included in
the encoded audio signal and serves as a decoding target;

second determination means for, if the first determination means
determines that the target frame is to be decoded by the first decoding
means, determining whether an immediately preceding frame that
immediately precedes the target frame has been decoded by the first
decoding means or the second decoding means; and
initialization means for, if the second determination means determines that
the immediately preceding frame has been decoded by the second decoding
means, initializing an internal state of the first decoding means using the
internal state had by the first decoding means when the first decoding
means decoded a frame preceding the immediately preceding frame.
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