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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 incurred in

communications, broadcasting, and storing of speech and music signals,

In order to efficiently encode both speech signals and music signals, a

hybrid-type coding scheme is effective in which a coding scheme

suitable for speech signals and a coding scheme suitable for mugic
20 signals are selectively utilized. The hybrid-type 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.

[6003] The hybrid-type coding scheme typically includes, as a
25 component, the CELP coding scheme (CELP: Code Excited Linear

Prediction Coding) suitable for coding speech signals. Generally, in



[ 0003] The hybrid-type coding schene typically includes, as a
25conmponent, the CELP codi ng scheme (CELP: Code Excited Linear

Predi ction Coding) suitable for coding speech signals. Cenerally, in
order to encode a residual signal obtained through application of a

| inear predictive inverse filter to an input signal, an encoder
exercising the CELP schene hol ds therein information about past

resi dual signal s.i Egﬁp‘; s Si L 1ALG; ebook
is used for SCod?Iqugr, t%gen I gh llgé'ggﬁ‘%g%g?‘?ﬁ E%I%er?ct;nl&lﬁéﬁ Ea@%?gt@d@é[qgﬁgﬁ] A
techni que for cogicdigtisp @setresfiignab snangutdipi, 41 anslier eerddag thded,
for exanple, in Patent Literature 1. In Patent Literature 1, a coding
al gorithm for codEhY sthere bplde terein dgriaimatipnorbauispast sisighual signads 1 i s

d i bed. The techni d i.bed,.in Patent Lit .1 outjl
deseried The Lo WO SERSRHEC S kDb SRR A S °
encode_spesch si a3k GBlerRliangiSafhisg L P synthesis 111 ter

sw tches between a eech excrtation generator and a transform

excitation gener[{i004] Acteolirdiuey farocodivey Bsgecia sigpai cnds nvgial sigfalanissi C
signal is coded, respectively. For coding speech signals, the
conventi onal CELfes¢Ebade & sxauple; i RatcatiLiteratirg br lndafenyLiteraiuee Liagnal s,
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regi ons. [0005] When swtching takes place froma codi ng schene ot her
than 20 t k@ CELFLmeal Fredistivec®) tynthesisofiltar distibaing cematonlysiorgeddee CELP
schene in the process of coding an audi o sequence, information on a
residual signal 8e¢lesigngleiosnd music signalseelhe dSniateniariies svishes

it chi [ Ld i sad ' d K i h d .
Thercfore, the cBATRE: o RerEnas el SRR AN o RBRE PRt ng

;mnr%‘g L?te ﬁ1| gf 25af frddiQcsottiing i BletBér 4 YReAPHEMIoSHREEBpnd1 8$&deling 1 n
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respectively.  For coding speech signals, the conventional CELP
15 techinuque is used, and for coding music signals, a novel asymmetrical
overlap-add transform tfechnique 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 to a coding scheme exercising the CELP
scheme in the process of coding an avdio sequence, information on a
residual signal corresponding to the speech coming before the switching
1¢ 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 & problem of

degradation in the teproduced speech quality. Conventional art is



degradation in the reproduced speech quality. Conventional art is
known such as Adaptive Milti Rate Wdeband plus (AMft-WE+, Non
which is a speech codi ng schene standardi zed by the

Literature 1),
3rd Generation

Partnership Project (30PP), in which the interna

state of an encoder exercising the CELP schenme is initialized,
a 5 coded result obtained under a coding schene other than the CELP
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linear predictive inverse filtering on an input signal and thereafier
encodes the residual signal selectively using two coding schemes, i€,
the CELP scheme and the Transform Coded Excitation (TCX) scheme,
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 TCX scheme.
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[0008] However, under a hybrid-type coding scheme in which a coding
scheme based on the CELP scheme and a coding scheme not using

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

tion
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20functions”. [online]. retrieved on 5 March 2009] Retrieved fromthe
Internet : <ORL: http://ww. 3gpp. oreftp/ Specs/ htm -info/26290. ht n»
Summary of Invention Technical Problem [ 0008] However, under a
hybri d-type codi ng schene in which a coding 25schene based on the
CELP schene and a coding schene not using |inear predictive coding
are selectively used, it is difficult to obtain an excitation signal

fi-omthe codi ng_progcess. parformed under a codi sghe not MSi ng
the T near pr edt SRTO0 SRR SHTEF sPOME exfrebh PelPei REer FondlBod ng
scheme not usi ngsdhBfe! hateadin® Rl ifehy QréiRdivBdedding?  CORH:EreS SRR
based on the CELP schene, it is difficult toinitialize 5 fhe

adapt i ve codebooswitahitighfroiGE @ digheementhusing tedinkat jprodictieguaing

corresponding to the speech com ng hefore the switching. An object of
the present inveliftd WemEse %mﬂ?ﬂSFdame&EItPosc W%ﬁoaséffﬁmgﬁt@w&m@, t he
internal state o odi r- Lng..: ns. exercising a
codi ng sché-me us{hﬁgaraflﬁcg%l %’H%ﬂﬂﬁggg?c‘ﬁl’\%&ggl F%’Sﬁfgh t%}r%%églgﬂlls ove

the 10quality of cirespaRidy foeE apieeR Comiedok! BEBwRENThNY AdaBdiat el y
after the sw tching, when switching froma coding schenme not ‘using

| i near predictioef the preseotiimgniarhénts iuktialige,t toean iap@aprigie edlves khee
coding. Solution to Problem[0009], An audi o s'ing{Jal encodi ng ,met hod of
the present invelfSia siate O @8 FUSORE ARAND oF idgeading SRR PFRECIENgG A

P Y o ot | e #BERGunl e TncfA0MUNG ABADT, ARELIIMARLETC" @

| i near predictive cddi secon ntodi n operating
under a coding sqhMinrofh bicetlerprdduedd fha o fifetoingdintiddiatlE afléng

scheme. The audi 0 signal encoding nmethod of the present invention
conprises: a swithelshiighisgewher swilching from a coding scheme not using linear
prediction to a coding scheme wsing the linear predictive coding.
Solution to Problem
[0009] An audio signal encoding method of the present invention
15 encodes an dudio 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 lincar predictive coding scheme. The audio signal encoding
method of the ..present invention comprises: a switching step of
20 gwitching 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
intemal state of the first encoding means according to a predetermined
25 method after the switching step is perforined.

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



20 swi tching encodi ng neans for encoding a second frane i medi ately
succeeding a first frame fromthe second encoding neans to the first
encodi ng neans after the first frame of the audio signal is encoded
by the second encoding neans; and an initialization step of
initializing an internal state of the first encodi ng neans accordi ng
to a predeterm ned 25nmethod after the switching step is perforned.
[0010] Accor di nginlehiloCe AU RnTho Son@ BEALIEM BELAAHePind:n 1HESS eN!

i nvention, even when the secon rame is to be encoded under a |inear

predi ctive codi ngedictienendingeheas, witeedsithesfirst frane hhabedaepooddgded by
a coding schene different fromthe linear predictive coding schene,

the second frane? eefindicheme diftasent fignt the iacatipedigtivercedingsthemes 8ui ng
schene 5 by initjalizing the internal state of the first, engodi ng
nmeans operati ng i‘fﬁﬁ‘é‘fﬁ?rﬁ%" %e%?oéﬁﬁgﬁpﬁﬁﬁgn%ﬂ CUYE 1SRHBE SSEef or e,
encodi ng  ps 0Ces Sk G iR HE G ERALEY R ' e Bt 'hoSHing 2 Giges
including the li n)garl przé%ﬂgtgi ve codi%g sc‘f]eme lE}\zﬁ"ﬁd %gg%dﬁ(ﬂ%%gﬁe
different from tinelet ithedinepr gaedittivee cading nghamd e n@heeforge eiicedlngz ed.
10[ 0011] In the present invention, the internal state of the first
encodi ng neans presessiagPyriesegindeas pluebbt efrodisg sehemesdpelndiag B6debook
or values held IledeI ay. gl erreéjnt Se gf a_li nea(g é)r di ct 'ﬁe %% Si s
filter for deter ﬁf}ﬁrﬁ ERPAdN 1'?31“6’_ T 8 %ﬁ%_l.l PACER l_eﬁf’]{i tion
step, the inter NaleaShabivt® cdditfy schérdd cANMeREUIREd ™eans is preferably
initialized, using 15 the first frane. In the initialization step,

t he firstl@ncodi[0§1eanthe psesprtdfamsbh,ythe miteinal state df thesfisyemcodingi dual
signal obtained b a%‘i ing the linear predictive inverse filter to
either the firstMFds f%‘@?IYtCQmBES?éﬁGGH@Ht Hanadaptive codrboak eOWRIMS neans

or the first fr c f ; t opd_encodi ng
nmeans. In the i ?ﬁq gﬁ’l ?g@?oﬁ%&gzof%e@?%?%é%epr egfeggi i\jlgeli hVer se
filter is preferdinidppld oot Mpat k@bndehe Thi thet inftlHBoRickeltep, OtHRe
encoded by the second encodi ng neans or the first frame decoded back

after encoded byntemeal statsorfdhe firsd divogingeaens iupiefegatly hetdalizpd,edingt | ve
coefficiepts use the first, encodi ng neans. to encode a third frane
pr ecedi ngﬂ he fiﬁ%%ﬁtrggﬂ?&' At H’étﬁ(i\fétﬁip StE 41?1%”25111?1‘? 1% Me3 Son
Step, when | neageRLRAl 6hkBedAREEI£1EALR Bfnal Boiahlel Sy SO e

i ncluded in codes o secon e Tinear pre I nverse
linear predictive inverse filter 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 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 encoding 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

are included m codes of the second frame, the linear predictive inverse



filter is preferably applied to either the first frane yet to be
encoded by the second encoding neans or the first frame decoded back
after encoded by the second encodi ng neans, using the |linear
predictive coefficients included in the codes of the second frame. In
the present 5 invention, in the initialization step, the internal
state of the first encoding nmeans may be initialized using the

internal state hggehy Ee@&aﬁly %ﬁﬁlmﬁ%%ﬂh&&hé‘ﬁ%ﬂﬁaﬂ@?@% fohg Jmééehb

encodi ng nmeans encoded a frane preceding the firs rane. As f t he
l'inear predictivibecwediid ehenliry meather |thoefst frmdi dicbiel Hyok laﬂsn S
filter for determ ni%?ba zero input 10 response, it is desirable to

use the |inear pmsgs Véh%@@qomﬂcfrnéﬁdl@gu@@asmgffhfelmwsnre@%@m ng
neans encoded t he ?h

Geltbarty I BB FE TR soeb b el FriRngtl® o

| i near predictiveé

codes of the Seclﬂﬂéi'ltfohafiﬁ tht higidatipRRh E’céﬁdt}fét h1\’é%n£10§3tfafe' 6f aRd sri:gif the
first frame cal cul ated when the second frame or those obt ai ned by

appl yi ng a per cegpicoding wedagh tiaydbef inittatived usisgtheciateensl ata&dh:id bedie
predictive coeffjicients, [0012] An audi o sigpal decodi ng rret hod of
the present i nvelifist W&%d&%’séﬂl‘*@ﬁb%@éﬂ encRiiieg Beanfaencoded adiamg a

lurality of f
i hear predi ot | doeediit e didinhs, ASRRIE BalRauaRE bt °
operating under fpe c%aﬂqarécﬁ&%esﬁuﬁésgr @fbr ftéloabtbﬂﬁinhignaagersrﬁgﬁtctl ve

codi ng scheme. The audi 0 signal ‘decodi ng method conprises:
swi t chi ngl8t ep dbsme, cdhiindesirebledbnige rtheahsedrqnedjamdww@imemseamdd

f di at el di first f th d. decodi
moans 1o the fir hend of?rﬁth% (BARLEGH RO UG T T rooRe e
encoded audi o 5' &sg eﬁ’i}ﬁeérgﬁecﬁ& Q:%e&ﬁ?egg'&%g??ﬂ%‘a nd an

initialization epo initiallzing rna state o rst
are mcluded in codes of the second frame, the linear predictive

coefficients of the first frame calculated when the second frame or those
15 obtained by applying a perceptual weighting filter t0 the calculated
linear predictive 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 frame from the
second decoding means to the first decoding means after the first frame
25 of the encoded audio signal is decoded by the second decoding means;

and an initislization step of imitializing an internal state of the first



decodi ng nmeans according to a predetennined nethod, after the
switching step is perfornmed. [0013] According to the audio signal
decodi ng net hod of the present invention, even when the second frane
is to be decoded using a linear 5 predictive coding scheme, whereas
the first frame is decoded by a coding schene different fromthe

| i near predictive coding schenme, the second frame can be decoded

under the |1 near agbegh Chistss GOdge SENSMBreiiehitnbd AhiAbA0ah e he

internal state o first deco g nmeahs operating under the 1inear

predictive codi ngvishhens:p ifbefahrde, decoding 10 processing perforned
under a plurali t%) of coding schenes including the |linear predictive
codi ng scheme anl@083]cHasanding dodhreoauddiq signadecpdingnmatieod ¢fntha mpresent

predi ctive codi ng_schene can be,realized. [.0014] .In the .present
Pivention. the | HvaR: Suharendhe Sihond Hat i ot BhHERE SHEE 518 abi
conpri ses a contgahs : | I y

del ay el enents o]?eaamﬁengg?lﬂ%%g}ﬁ%%iW?}%g%ﬂée@%ﬁ |Eﬁ§rc.ﬂe§?&r}%tﬁ%g
initialization sdoding scheme ritfarerl freh thecliwdhr plediclive sbdidg echidnrg thgeans
is preferably initialized using the first frame. In the

initialization steepnd faae £an g degededamdgr the dinearipsedintive spdipg yoheme

initialized, using.a.nesidual, sSi |, o i | yi ng the,linear
predictive inver emllatilqhtzgﬁ ‘#118 ui‘tﬁ@gp%P@toq#tﬁ%%&égx%@%aéan%}p?ﬁggsecond
decodi ng means. et NBe | ekt Hrédi@ve0Bod psch%rﬂ& | eRfore! BeicRingy e
inverse filter is preferably applied to The tirst frame decodeg by

t he secondi0 decodprneessing perforasdnmdén agaralify efttioding\sehenesfifdlodiegtie used
by the first decgodi ng ans tQ decode a_ third frane precedi ng the
first frame. Al tlémlamegﬁnw cqding $rbemp prqd 4 cpding fs@ﬁn@nﬁ@%remg}m 8%l i near

PredLetive:soe hehelbale LR bhabe LSBT V900, L1 c0des o
[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 first decoding means is
preferably initialized vsing the first frame. In the initialization step,
the first decoding means is preferably initialized, using a residual signal
obtained by applying the linear predictive inverse filter to the fitst 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 first 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



applied to the first frame decoded by the second decodi ng neans,
using the linear- predictive coefficients included in the codes of the
second franme. In the present invention, in the initialization step,
the internal state of the first decoding neans nay be initialized,
using the internal 5 state had by the first decodi ng neans when the
first decodi ng neans decoded a frame preceding the first frane.

[ 0015] An encodi %}g}lg?%ﬁﬁfﬂ%} ﬁarﬁ?e cS&ﬁﬂy lih@é@é&ﬂi%@c&dﬂ% -n‘gﬁ‘é, : j rst

encodi ng means o I'ng under a T'inear "predictive Cco “stherre and
a second encodi nfheri@Ras pRERNA coeTivamke incud@dinngic soBesTS! thef eesignt 10
fromthe linear predictive coding schene and encodes an audi o signal,
usi ng the first oawedilnghewesentanventing, vdbe mdtidiveten sigpibhamyernThe
encodi ng device conprises a . first coding determmnation ans that

et or m nes. whet HERSLEAR FC dorEsBEmY T Do HEs e edho daem
encode an gncodi 4130 £ e dde I Sedn DG ' idj j gnal .
15 The encgdi ng %gt\?i}%eg%;tht he p‘% egfg%% II?enventﬂlégﬁ]m? ﬁﬁttﬁg(‘r’%c@%ﬁ#ﬁ@@es a
second codi ng defleodedwfrhma preeadisy hbfstdehel m nes, if the first

codi ng determ nati on nmeans determ nes that the encoding target frane
is to be encodedO8yS} An eniceding aleeiseiofthemassent inventipar ingluflesa Aefirst

) e e e RSl kel RSB
coding internal gsialadGak bl Bgéﬁ‘tﬁhgt {?ﬁ’deﬁ%e_ schifne Ld}arsficONd
nes thnat the |

codi ng determ nation nmeans term di ately preceding
frane haslbeen efromdbel libgar threlicdive @nding ncleaiangnd@rodes samudicsiged,
result of the immediately preceding frame and cal cul ates an 1 nternal
state of the firesnplefasirsglingMsens and ey weondesadias meesnst  Thene

di ng devi f th ' tion furth i di
Thitial L zatt on nBktig GV R GAE cotiok Wierdibn SRS FACL D
encodi ng nmeans ugdtkishikdiewhath& 1l ﬁﬁt%&esesﬁidceﬁ@ag@ B¥adshe 6@di R0

internal state cal culation neans. The first encoding neans encodes
t he encodi ng t argebdd pmrecaitgetargeh drapedihagisi incltided inzthe i andionsigm..

15 The encoding device of the present invention further comprises a 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 determination
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 internal 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



5[ 0016] According to the encoding device of the present invention,
even when the encoding target franme is to be encoded by the first
encodi ng neans operating under a linear predictive coding schene,
whereas the frane i medi ately preceding the encoding target frame is
encoded by the second encodi ng nmeans operating under a codi ng schene
different 10 fromthe linear predictive coding schene, the encoding
target frane can; C, ' LanLedictl i chene
by (i ti i1 2i ng PR S pHl Hele Jr e {ishBR0ARE itkfd L AR NG
Therefore, codi ngateratessddby ey tafine thiemnsesa dlculabh iiicaak, cpgi ng
schenes includin? the |inear predictive coding scheme and a coding
schene di f f er ent fifst enpoting ni@h§ ereadeythe dicodingdargetdirange sftdrdimecoding be
realized. [0017].A.§ecodin device of the present invention includes
a first decoding ﬁ@“ﬁﬁ@&ﬁﬁing under a |inear predictive coding

(st de 2 | |
i ch i o P or RO e e R RReRRE AN R ERRM BT

decodes an 20 ephatdid eavetiog irgpd HamieSk g bt Becdded By thle findenddiRans
and the second decodi ng means. The decodi ng device conprises a first
decodi ng det er ni BMatasAPerntiag snderaa lipkat grodiotizs cofiog Isehemed, avheions the

decodi ng neans oy the seco decodi ng neans is u t 0, deco a
decodi ng target %?Iﬁﬁén@ﬁg‘ﬁpf’g’spﬁeﬁ “Eﬁjg’& E]“ﬁocﬁ%%égézg@f ‘él?é'f’?iggi'@'nal .
The decodi ng deviLe&AnaQ géﬁgém{&e _ | t Lpation
means that det erﬂn]i ngs,n ifnl th fie?stgpgaé%gﬁﬁlggrdéei?g@% g%eﬁ%ncﬁﬁeé%ir{@

det ermi ned0t hat friva thiehogi pgdictivegeddifg sitemesthé endodingaagetefbny cdnhe
first decodi ng neans, whether a frame i medi ately preceding the

decodi ng target ¥eenvadedhandpiibn lines gudictiyg coding seliese bydeibiglizins theans or
t he second decodi ns. .fFhg d di ng .device further .conpri,ses a
decodi ng inter nallnpeg?ags gta% c?gl @ﬁl gﬁ%oﬁn TGehs- caﬂl’?ﬁﬁfghﬂeﬁ‘)d% t he

second decodi ng GatALHE RAFHARITRAAS SekAlbMNRinBherbdiSndilBL hat el y
precedi ng frame }%gs blg%% delcoded by he&1 g%%ondlngeco%i ngnrreangtdﬁan

i nternal state olineahpreflictiss cattmpsthage pedasoding sehgnme difeedtdtbm dzul t  of
the imredi ately preceding frame, and a decod] n&; initialization neans
that initializesar predishyggoding schagpecagrberpaizeds st decodi ng neans,

using the intern t at d t i i nal state
cal cul ation rrean@.blﬁhlg (?elcg(gbgg%c& i%g%ﬁegrﬁg&ggg% gg?t]_ﬂée]ﬁ%e c%&ﬁ%tg
target frame aft&oling moabeopeadti t@id@r&hﬁée@(g)ied&@ivb%baih@sb}k%é&ﬁd the
decoding initialization nmeans. [0018] According to the decoding

devi ce of the prasemndikoeiing meanseopanating under a coding scheme which 1s

different from the linear predictive coding scheme and decodes an
20 encoded audio signal using 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



15 when the decoding target frane is to be decoded by the first
decodi ng nmeans operati-ng under a linear predictive coding schene,
whereas the imredi ately preceding frame is decoded by the second
decodi ng nmeans operating under a coding schene different fromthe

| i near predictive coding schene, the decoding target frame can be
decoded under the 20 linear predictive coding schene by initializing
the internal st . L LSt i . fheref di ng
processi ng perfg%ﬁgghﬁ%'g?Egbgﬂﬁggﬁﬁqu%?q@%&%ﬁgiﬁgﬁgﬁgéqﬂﬁgﬁﬁging
the linear pr ediﬁ&ﬂl&ﬁﬁﬁﬁ&ﬁdﬂ@yzﬁ’e@aﬁlgﬁlm& deCodttigh tarp&h BaMe didst BEepnt
fromthe linear predictive coding schene can be realized. 25[0019] An
audi 0 signal prodasedidnby $hesfirsindedodingempanssemthei sevadt desnding ahesdes t he
encodi ng devi ce .and t he,.decpdi ng.devi ce. The degodin devi ce decodes
an encoded audi o ﬁqd‘%c‘g?ﬂ’éa @Qﬁ%éo@ﬁ{%ﬁ&i Agderadin e!ntf[rB‘gZEtj‘_te

According §o themagdéﬁgsiﬂtaﬁ?%ﬂgﬁg%%ﬁ&%& glt@ﬂ?%ééo%@d%fio&i}ﬂ%d&éﬁﬁﬁﬁfeog

i nvention, even oding targ rame is to be enco by

the 5 first encodesig d@anin@pthantthegmuRdRrelp prédbing RoRdi Kdsi b&ncodi ng
schenme, whereas the inmediately preceding frane is encoded by the

second encodi ng desaded by dieasecon denddingamednsi ag infeinaheiaigi dff the dinst fr om
the |inear predic¢tiye coding schene, ,the encadi ng target fra can be
bncoted andor s rEepdRe Fhent ket deodtdiadt L b et Beng t he
10 int | t at : [Halel : di

i nternal statgapf, 4 baskidmRiafiAEARS FUCRINAER A fudRRCdi N9

target frane is to eco Sl ng e first g nmeans

oper ati ngl@inder saté iofieimr fior detoding \veeangdising the heemal sdie calaslath by

i medi ately preceding frane is _decoded by the second decodi ng neans
operating under e cdsapding detseneb shits calcnlation mavans.he The fisslr depodidigct i ve

codi ng 15 schene, the decodi ng target franme can.be decpded . und t he
li near predicti ez}%?‘le% egg}?ec%\@(ﬁ@gfﬁmqiﬂ Fﬂ%ﬁ mfﬁgtepﬁfg‘i’tﬁzy?er%cﬁ;te of
the first decodiigchifEaRs by B -miﬁﬁgggjnqgéaﬂg.ocessi ng and decodi ng
processi ng performed under a plurality of coding schenes including

the |inear predi[6¢d]8eAcmdiingtesthhdemdapdiezivetafi¢ic mesntimvathaneyen
different_20fromthe_l idgea_ predi ¢tive codi Hg schgme can be reali zed.

[0021] Anlaudi o pegrihe tapeh Eame andobe perodey byt tnshdesadingn f or

Cnder 021 fnear - gl pRpng BARR it BloafGE Ot FRRRG, SRR AT ¢
operating under igmesittélg pBAAR ik Gddcodéel by B 8Rlontderadiniemkimear

operating under a coding scheme different from the linear predictive

coding scheme, the decoding target frame can be decoded under the
20 linear predictive coding scheme by initializing the internal state of the
first decoding means. Therefore, decoding processing performed
under a plurality of coding schemes including the linear predictive
coding scheme and a coding schems different from the linear predictive
coding scheme cai be realized.
25 [0019] An audio signal processing system of the present invention

includes the encoding device and the decoding device. The decoding

10



25predi ctive codi ng schenme causes a conputer device to function as:
first coding determ nation 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 detennines that the encoding target franme is to be encoded by
the first 5 encgding ns (eTI To I8 el fir.a i pately
precedi ng the en%gﬁﬁ%n%é@%g%?%ﬁg%g ﬂjac@gﬁ&&ﬁf Eﬁ%og %(Pybgﬁt h@ﬁaﬁl st
encodi ng nmeans odevidae second encodi ng neans; coding internal state
calculation nmeans for, if the second codi ng determ nati on neans

det er ni nes that [0AZ0]i Aensuding & thepudivesignag pfocessingheystemeefthe pessamid by

t he second encodi ng . 10 neans, .decodi,ng. an encoded resul t he

| rmeds at el y. pr ocBUGN SR A CRUPaE oS THre dePoaicode Rty ¢ ne
first encosing j T o ' Enitiallzation
means for |§ini ti ar?l ?@ﬁg@%%ﬁ%ﬂﬁ’ﬁg@@ﬁgﬁ %1 a??jté '%JH%I e?@?{é{'&g% d%?%éé’neans,
using the internaherédsathe in@tedittely efledailing eangeoth BIgtoded & nae sséantie

cal cul ati on neans; and encodi ng nmeans for 15 encodi ng the encodi ng
target frame by ankedipg masang eperating) undsiris ceding schems ﬁllﬁ"g@nhﬁpmsﬂiat e
thereof is initialized. .(%oozzd. Accordi ng to the audi i gnal S{ACOdi ng
program of the pHE&ERFEGGE(OINg, SCoWR frefPgo Ec RS ii?é‘%t &Yef frame
is to be encoded Ry4dd RGN -YaTofoTa y A Malo i | i near
predictive codi nélgs%hgrﬁ}ledfe 20 ﬁe g@?ﬁ%@%ﬁ?ﬁ%ﬁ%@{cﬁ %15 frame
i s encodefll by t Hatexed otatt efidediing cieding mpeisat Eng whee theadeodingg
schene different fromthe |inear predictive coding scheme, the

encodi ng target tAigghEAAA i W@@?@@Wﬁ firstederodingmepiseepegatinge

codi ng schene by _initializing.t.he internal state of the first
encodi ng neans. uFﬁlSl!r é”f@?eéif pé%%%t&/%ngocﬁ%ls% esﬂﬁber%rﬁ]&%%ecﬁﬂﬁlgr a
plurality of codiradmgh®aRs id Asdodet BY thd'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 plurality of coding schemes including the
linear predictive coding scheme and another coding scheme different

20 from the linear predictive coding scheme can be realized,

[0021] An audio sighal 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 from the linear
25 predictive coding scheme cauges a computer device to function as: first

coding determination means for determining whether the first encoding

11



| i near predictive coding schene and a codi ng schene different from
the |linear predictive coding scheme can be realized. [0023] An audio
si gnal decodi ng program of the present invention for decoding an
encoded audi o signal using a first decodi ng means operating under a
| i near predictive coding schenme and a second 5 decodi ng neans
operating under a coding scheme which is different fromthe |inear
predictive codin h S . devi unction. as:
first decoding d%?%n%m&@? %gl%b%ﬁe%{%g(%ﬁgw et&@% ésrﬁ%eﬂﬁﬁgél\?\ﬂée %’e%ﬁ%@e&fi rst
decodi ng neans ofardehefiHRc AN HearHidBg MEARS aldio USSHIT Se@BE Ochir
decoding target frane that is included in the encoded audio 1
signal ; second déstadiimajiodemeans fia iidrtherefinsts coding ddterntimntionr seans

decodi ng determ pati Qn ans determ nes fhat .the decodi ar get
frame ig to be d&ﬁ‘ﬁ'ﬂ%’@?sgsatt- ® €% g&%%&bﬁ?%lw ?nca&d&?gsfﬁt]w%@t
whet her a Erane |J i ced) i t has
been decodged by %Ee g??ﬁ%e@%@“ﬁgh@%ﬁ@%? e fs}%lé%(ﬁéfg@epc%él n

neans; decodi ng thd endodir Akt Hiraé Bastks dhaatledBy MRENS dhedding Mehrtre
second decodi ng determ nation neans determ nes that the imediately
precedi ng frane d¢rabe Sewond deewitgimisgns; hedise oerdalddato dhlnglathenmeans

docoded result ot HeDP rrEicRtipe SRUTEUTHGS FReiHS, CHEBHS Rt e
initialization - s pictbali. zi it .t he
:‘i Irslt dleéod: ng mlgﬁg Pﬁ%g?lhglf%%e%aﬁg%sﬁg?de&c Itggk%ctaé(gteﬁcf&; e

decodi ng 101t er nahegispdezodial atileatdded resait g theantnediteld iphgeding fainieor
decodi ng the decodi n%@t arget franme by the first decoding neans after
the internal staind qaffulating apgnieral ptatei ofdbe fifsh ependinecwernsi naing thet he
audi o si gnal decodi rqgram of. th resent i nvention, even .when
t he decodi ng tarcgeéf’&%r%ﬁ@’ic TP’@ %Elaﬁéiﬁwﬁe‘aeﬂ?é%ﬁ mnitializing dn fhtefnal

state of the first encoding means, using the intemal state calculated by

the coding internal state calculation means; and encoding means for
15 encoding the encoding tarpet frame by the first encoding means after the
internal state thereof is initialized,
[0022] According to the audio signal encoding 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 predictive coding scheme, the encoding target 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



the first decodi ng neans operating under a |inear predictive coding
schenme, whereas the imedi ately preceding frane is decoded by the
second decodi ng neans operating under a coding schene different from
the linear predictive coding schenme, the decoding target frame can be
decoded under the |inear predictive coding schene by initializing the
5 internal state of the first decodi ng neans. Therefore, decoding

processi ng perfoﬁr}%gﬂé@ﬁﬁ%@odﬂﬁcﬂéﬁé é’aélq;ergﬁ '@_g schenes i ncl udi ng

the linear predic odi ng schene and a coding schene different

fromthe |inear [oogsl AhiMéiocRdiah8edEneRo dfahé¢ paekéit @kvention for
Advant ageous Effects of Invention 10[%3335 Accordlgng to the present

i nventi on, when despdiogi a1y ehewded aawhel | signad cisinge anéitst uddcnding hwedrisnear

prediction to a coding schenme using the |inear predictiye coding, the
internal state o‘?pefarﬁ’é’%e%‘@ai%glmﬁ%ra%?d&ﬂ”? he g Sehem ﬁﬁ‘ir% S8S®fci si ng

a codi ng seghene ' t i near iCli i Laiti.alized
o Sporaor v VATl e SRR, Sl R AR 1

the frame com ngfomteelliasee |pyedidtive rcolling sehrbe Bivdg £ afmpgter daviRvied.
Brief Description of the Drawings [0026] FIG 1 is a diagram show ng
a confi gurati on fohction asnistidasgdise detemninatipnamense futidetprming-ghetharor di ng

Lo an embodi menty, 30 G 2 Sefis Y AT 10 B8R B LAILET T the

decode a decoding target frame that is incloded in the encoded audio

10 signal; second decoding determination means for, if the first decoding
determination means determines that the decoding target frame is fo be
decoded by the first decoding means, 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 internal 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 precedng frame; decoding initialization 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 fitst decoding means operating under a linear predictive coding
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devi ce according to the enbodi nent; FIG3 is a flowhart to
descri be an operationr of the encodi ng device according to the

enbodi nent ; FIG 4 is a diagram showi ng a configuration
of a decodi ng 25devi ce according to the enbodinent; and FIG 5 is a
flowchart to describe an operation of the decoding device according
to the enbodi ment. Description of the Preferred Enbodi ments [0027] A

preferable enbodl nt o etehe resent .l nveétctlon S dgas i %eéid b% ow in
detail with refeft P0%he acf:ﬂmnpan Vr?é 89% nagn%e 5 frep gy

description of tf&oﬁ’d éé’éoﬂﬁ?méaﬂ?oﬁ%fﬁ] n@ RN SIRY fhbadbairetnvibh t he
sane reference nuneral s ossi'bl e, "and descriptions thereof are

not repeated, Anthedudiear ﬁnegm’atre podnage schiemg, Sy steeoding tangad ifiranet eandre
embodi ment i ncl udes .an encodi ng device! 10 which encodes an input
audi o signal and %Oé%amqﬁghfdmawr%tm@ﬁmﬂé@ 3 W@ﬁlé%awaud. 0

10 si gnal nCOdeHﬂQXﬂlt rtgteegfqge r&%sd%\é%(%léji%edﬂﬁ eta?oq'e 18800 A e

di agrans showi ng a cont guration o evice” C6r di ng
to the enmbodi meng rocébﬁg?@ﬁ‘@t%éagmd&va Flaraligy SsoRdindsTRding the

speech/ nusi c signal (audio signal) and outputs the encoded signal.
The speech/ nusi clisdagpedictive oding solieme dedla icodiog schemesliffeentrigpnaite nit e

linear predictive coding scheme can be realized,
Advantageous Effects of Invention

10 [0025] According fo the present invention, when switching from. a
coding scheme not using the linear prediction to a coding scheme vsing
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 conti.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 a confipuration of the encoding
device according to the embodiment;

FIG. 3 is a flowchart to describe an operation of the encoding
device according to the embodiment;
FIG 4 is a diagram showing a configuration of a decoding
25 device according to the embodiment; and

FIG. 5 is a flowchart to deseribe an operation of the decoding

14



15 length and thereafter inputted to the encodi ng device 10. The
encodi ng device 10 perfoins encoding using a first codi ng schenme when
the speech/nusic signal is a speech signal, and perfornms encodi ng
usi ng a second codi ng schenme when the speech/nusic signal is a nusic
signal. The first coding schene may be the CELP schene such as ACELP
20 based on linear predictive coding having an adaptive codthook. The

second coding sc%%gr%acé I&Pé%j{h@%{nﬁgzﬁf%ﬁt different fromthe first

codi ng schene an notou Z1 fig I'néar prediction. The second

codi ng schene rra]y%cilghoﬁzggﬂﬁlﬁefeﬁ)pup&hb@a;ﬁegwn codi ng schene such as
AAC. [0028] The enco device 10 physically includes a conputer

gg\éi ce 25i ncl udi [@QZH gwfmble mméa?ﬁf t}im %ﬁdﬂ%gwena%mllsgdwgﬁedew ce

, a commni C IOI’] an e | Ke e a ROM

| ob. the RAM 10%€loW %%@@Wﬁé@re&éweéo {hfgaccampaniiee demiags c i 316

devi ce 10esar e CRRARGHA%H Be Ritfed Ghe sIHE Shn0RCRBUER i AEF T Or ™
I'ng

control of t he enco evl ce y executlng a preset conpu

program (for exajiplecrefordhcaWidirrald, Qﬂﬁéssiﬂ&%ﬁﬂ gsPipaenPRefcdf aRx@sUt | Ng
5 the process shown in the flowchart of FIG 3), which is stored in

an internal nenoepeaidch Ag mh@omoprmummamﬁmt nesoeding nfcoratto t he

RAM 10c. The stor devi.c Od is eadapl e rrem)ry and
stores a vari et fr@?o%e <§}1 eﬁr@g‘?"&ﬁﬂmgfte 1%(% CHSRUSS PRJBPYed t o

execute conput _eradafoo%@ﬁ?c(&aém% Te 29%@:21?:%%!)%% shodehRakuagd 10

| i near predictive coO€ ents us or “enco

codi ng scheme, asi¢hal Bnesdidil thyothe MRbdiag e et GG, I eali Fied 2f g¢
encodi ng under the first coding scheme and the second codi ng schemne,

and a predet er nmidiegams sying £ cpn%glu@imopfdh@elec@dm deviged §)according

storage device 10d,stores afr ch/ nusi c_ si naI
coded nost 15re(]:t(‘3nfhleylfl 4%’?5&%5’809 Vlcf;oﬁg %&J‘?

devi ce 10 funct | pRghlifdid Gloae faio® w@t@ 4 ohd 12
(first coding d 4[aer m nat | o 7 gléon di &t er I’gaggtl onl
means), a first ’Eimcspﬂ:ec}gmumtmghal (sf hmtdmdﬂbmtmgrmrim)vmgaa iemend
encodi ng unit 14 (second encodi n%ﬁgeans a code, nul tl£| exin

unit 15, &h int denh and hewalen! tothe ghgodineglepicgtl@r nihe %‘Uﬁglﬁg state
cal cul ati on nmean nternga e ighj.ti Lon
speci fyi ng unit‘%%hfcodpgﬁnnﬁi?m g@ ﬁggn§?H%T%% 8 ]3hene
switching unit Ilgeechifudd §lgﬁa1@m<a9éeeﬂ sigRhlt aécﬁperif&ﬁas%%e&ﬁﬁg faRPd ng
unit 14, the code nultiplexing unit 15, the internal state
cal cul ati on uni tsed®id @dmgtmhelﬁtswhmethwpc@wmmq signdl ad & patsicaipnbt hod
specifying unit ’th7 1? rS? CI) 1}15 %Eﬂe%]esmay 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
scheme may, for example, be a transforin coding scheme such as AAC.
[0028] The encoding device 10 physically includes a computer device
25 including a CPU 10a, a ROM 10b, a RAM 10c, a storage device 10d, a

communication device 10e, and the like. The CPU 10a, the ROM 10b,
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i npl enented by the CPU 10a executing the conputer prograns stored in
an internal- nenory of the encodi ng device 10, such as the ROM 10b, to
operate each conponent of the encoding device 10 shown in FIG 1. The
CPU 10a executes the process shown in the flowhart in FIG 3 by
executing an audi o signal encoding program (using the codi ng schene

5 switching unit 12, the first encoding unit 13, the second encoding

unit 14, the cod Fphexd ng unit, 1.5 e_iynternal state .

cal cul ati on uni tE’fg‘l“ls's{in(&;(l)ct’)ﬁi1 ° %thag? ﬁlgwcestl(ba@em]ldrrllfl? F%WQ{C?%W fif%vc'%eod
speci fying unit 1) arel BhdededNeXts biLior 1 iTRe CBUFINR SntrbiMe pRRSHAL | ON
of the encoding device 10 is described. A speech/nusic signal is

first divided i ncantiol arfethe ebGodiny idevica 10i by texedutingt & paasek tdraputer

inputted to the conmuni cati on devi c&, be&r‘g_{ tha_ encodi ng. devi ce 10.
Whien a speech/ muiograg g exampls, g qudiadigmat ensgring maoss PSRN

devi ce 10e5 t he %{3%&&3?@ Oﬁéﬁﬁtﬁﬁg@ﬁﬁgﬁﬁlégbﬁg qg DS based on

an encodi ng targ ramne a target enco ilﬁd'l of

the speech/ nusi cingdrfilldhemopehitehs thbROVEI0H £ift lod @A thereEERESEo Ble t he
second codi ng schenme is used to encode the encoding target frame and,

based on the detBAM hbe.i othe stwagtsdavive 18d doal midpblamgleteadablneemoryei t her
the first encoding unit 13, whi.ch exercises the fi ra{ codi ng schene

to encode a specR)§iPreT & VATIYH f COBPUIPIHIOLTAMS A Y IFEL olf date trapired 19,
en . . .
aral (step o1 éﬁg“‘?%%qt&%%%gﬁ%@? Q%?nghta@t@gﬁ@%i‘f‘ﬁ?‘?"g’%go i

signal (step S11; a tirst sw't i ng

scheme swipchi nglibkat brebizetige teoefiiciRas isbd toregreding antér the e @Qidgor med
by the first coding schene if the encoding target franme is a speech

signal and that wheneiang i sdditboryaagensperamstirbiequined e eaedingaailery
schene if the engodi.ng t et frane i,s,a nusi¢ signal ., 25Then, after
Chi's First switcngCreaging, sphendy aol: heq Seoond; G sphents, omid 812 1o

818) s performegef@miifd hithbet! dt%rt BEadd " dkd HaeS). OFThb Mordgdd St

device 10d stores at least a frame of speech/music signal coded most

15 recently (a latest coded fiame).
[0029] The encoding device 10 functionally includes a coding scheme
switching unit 12 (first coding determination means, second coding
determination means), a first encoding unit 13 (first encoding means), a
second encoding unit 14 (second encoding means), a code multiplexing

20 unit 15, an indernal state calculation unit 16 (internal coding state
calculation means), and an internal state initialization method specifying
unit 17 (coding initialization means). The coding scheme switching
unit 12, the first encoding unit 13, the second enceding unit 14, the code
multiplexing unit 15, the internal state calculation unit 16, and the

25 internal state initialization method specifying unit 17 are functions

implemented by the CPU 10a executing the computer programs stored
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encoding unit 13 (which is hereinafter referred to as including the
content of an adaptive codebook or values held by delay el enents of a
| inear predictive synthesis filter which calculates a zero i nput
response, etc.) 5[0031] If the coding schene switching unit 12
determnes in step Si 1 that the encoding target frame is a nusic
signal and that the encoding target frame is to be encoded by the
second codi ng. SCHGHSEEReRb of FOCNBIAEDARL NG, UTAs thd ROM 960
scherme switching unit 12 sen the encodfng tar dget }rane to the

second encodi ng terdperaleteachrdmpbrent 0f drenoectivndedientd showtn ihdI€nt.odes
t he encoding target frame sent fromthe coding ,schene swtching unit

12, using the se Uddr srewiss dhprogesa shawmpin e diaerchat wdel@ 8 dyget
frame (encoded s‘%)ee(;ch/ nusi %.si.g]gaﬁlgh%t .rourgh thfe co ni ati&n devi ce
10e (step 518). TFOHHE TotiHy™ PG PRI e 50URe & es i n
step 811 that thgyiRRRRAINIIZl %hd ﬂfsggﬁcoﬁfr@qﬁﬁﬂ B, %é&@@r@exﬁioﬁﬁ?'unﬁ”d
that the encoding target frame is to be~“encoded by the first coding

schene (step 811i4, HeRSHe ENOGIE G Lkt TF, tht hgemalcsate vglcslati@nmenis #é,t chi ng

unit 12 refers to the content of, the storage device 10d and
det er ni nes whet W@ﬂﬂéﬁﬁ%ﬂsﬁamﬂ%@9ﬂﬁﬂé%éﬂ%@mw%w&odi ng target

et encodi ng. dipto el RN G T bt Ui SRRy

(step 512). The pnpodadib&isuls %&EN&U&E%&HM@%%HEH)%Wq{‘mﬁé.%COded
frames (including the inmedi ately preceding frame and franes

precedi ngl® he erfewibigny finde daptl aththen anphited dondls: geebmtisicdnedevoded ar e
all stored in the storage deyice 10d. 25[0032] If the coding schene
swi tching unit 19¢d8t dnicRexing dvies W12 Wheh  meeerlfugicatigns) is

precedi ng frame . eah Qﬁ ; i {8 cadi ng: uni (step
S12; YES), the c]H |r$§. SC ugﬂnectﬂg%g C |n%%ﬁalfrllic{e§ﬁf§ @g’nglg é}ﬂié&ég%éhg ?ng
target frame to gwiehinl @it eDcRtATctNbdsed 3n @nchcobiRgfthigst fiameo@i Ny
unit 13 encodes the encoding target frame sent fromthe codi ng schene

switching unit 1fPamethahiy a taegef of encoding) afthecpeseh/musidsigml oabgsiwrs t he
encoded result q he encodi,ng target frane,.(encoded speech/ nusic
Signal) bt ough 1B SRUTRFERATGH Howoend Folog SPERe 8t Sied g

codi ng schenme sw L | el.er i féﬁmﬁga

i mredi ately pr e\éﬂé%i%ﬁ%da?]ﬁg% eﬁﬁn%e%ﬁ’ g?%@ﬁ’éldmﬁiﬁt e ség%%hggn{c}lgdi ng
unit 14 (step Sleicodikd ,tafgbie fiafifeetonaithat theefitnlebtddilg @nitund t whith

decodes the 10 encoded result of the inmedi ately preceding frame
stored in the steFeuiss the fisk cading sehemsosnaede s epaselousis signallar of

LR TR R TN
L1, 10 04 e SRRl ) (09 SOCEBDAEYH) T
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 performed by the
second coding scheme if the encoding target frame is a 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 may not be necessary if the i medi étely preceding frame yet to be
encoded by the second encoding unit 14 is used, in place of the
decoded result obtained by decoding the encoded result of the

i mredi ately preceding frane. This imediately preceding frame yet to
be encoded is stored in the storage device 10d. 20[0033] After step
S13, the internal state calculation unit 16 cal cul ates the internal
state of the first encadin Kt 13 usi.ng.t he.degoded result qf the
i mredi ately precgﬁloﬁiagfl}n tng?’ @P‘ec_[})' jélfjsr?m elafﬁfeé’)?gngl By Vwﬁlr%&geglse of
cal cul ating the ¢qfaF BAkn 8d@tiSc thddBoblDs: (a5AARM bEadlhy eRinchRBF a

i mredi ately preceding frane, the process of calculati'hg the internal
25state of the flinest predictds sypthesist{ilte8 whivhi catculasesperdo inpetirdoporistie
internal state calculation unit 16, includes a process of calculating
i near predi cti%®)coeffici ents, using a nmethod such as a covari ance
met hod, frgmth [ I [t | | i.ate recedi rame
(or the i mgT)pdi a@ﬁ?ﬁgﬁggee&%ﬁ%g %‘?rh%]rrlee SyettChlfmg?'g’galtgn%%%g’én e%ﬁtsﬂeg gslépond
encodi ng unit 14ha@he chfiRingdRigk al@ i a'Rediclbighal SindTRd: (HY e@RBIYI NY a
linear 5 predictive inverse filter to the decoded result, using the
cal cul at ed | i neatarget fainetis Webe awfofled by thessech@D@tngSicheme t($tep fibcess

of calculating |jinear predictive coefficients fromthe decoded result
of the e ot SHCONBLESCINE RERELbf edng seheie Swiigung VBE 12

cal culation, ins f i el | CE sV
coefficients fr oér% ?Egtggglé@gi% gﬁ?‘{‘égt}thﬁﬁg&?iﬁﬁg@%f %11’ é%(gglleng

frame, theointerdabndsdrtb@ingainitul4éricofesib lend@ingBirdes Grafdesehi RERAT
predictive coefficients (stored in the storage device 10d) of a frane

nei ghbori ng t he thewedingsdiemepvdtcbimignygitt i2apeing dhefseoons qudengentherget he
mrediatel y br oo Nl FEInlths labd 209095000 HEUESE Sodyo
through the communication device 10e (step S18). If the coding

scheme switching unit 12 determines in step S11 that the encoding

15 target frame is a speech signal and that the encoding target frame is to
be encoded by the first coding scheme (step S11: FIRST ENCODING
UNIT), the encoding scheme switching unit 12 refers to the content of
the storage device 10d and determines whether a frame immediately
preceding the encoding target frame (the immediately preceding frame)

20 has been encoded by the first encoding unit 13 or encoded by the second
encoding unit 14 (step 812). The encoded resulis of a predetermined
number 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 switching unit 12 determines in step S12

that the immediately preceding frame has been encoded by the first
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15 of the linear predictive coefficients used in the aforenentioned
process- (the process of calculating the internal state of the first
encoding unit 13), or nmay use val ues obtained by interpolating those
| i near predictive coefficients between franes, in place of the |inear
predictive coefficients used in the aforenentioned process (the
process of calculating the 20 internal state of the first encoding

unit 13). The internal s C J ~ORn unk.t 16 may u val

bt ai nedl by ext rappiae i T s FL e Beittehe ShelRoniE o Bl 32
frames nei ghborigqgdd e dnoB@Al Bt ranieeeetlt Tostfdnfb@Bn Vi 31 snepgoded
under the first coding schene of val ues obtained by extrapol ating

val ues obt ai ned fixgt encodingamiti3repcodes the emading Sppediahd vent Goaf fhieci ent s
between franes, in place of the linear predictive coefficients used
in the af or ementGogHEmSHeBe swaiching anpy igs agige dhe Tigst goding scheme, tamd

in the afor _ enprideegsedhe fies apduedehon
cal culat i on uni (0Bt ERiRETRRE Ot Ml conditinn el BbeCRre il

into linear spe%ﬁaé@dhhﬁmasi@fm tﬁﬁyugﬁmer@ﬁﬁh—@{i@tﬁahaehb@@@é(s&g%qm.al
frequenci es and reconvert tThe extrapolated result back into linhear 5
predictive coef fIf theesrding dchernd ewitchiegnnip i 2 detetrnives mowdf 514 that theof t he
i medi ately precedi frame are_included in the codes of the_encoding
target frane, ¢ HERegaseli Arcoeding Gawis nas beeniearodseiby ¢ Bseand encedinge

i near pred ot | g0, SN WhIASY ot LSRR 1B leldlEy BRSO N0

target frame in ace 0 near edictive coe el RS UEEd in

the 10 af oy enentengsdd resudicHE 35 &ﬁzﬁ@iﬁélﬁ:@@c&diﬁ% fiafleCtrad Judle bldge
internal state of the first encoding unit 13). The internal state

cal cul ati on uni tdey®ertfg and ebteine thtateoaded resdtuifithoimmédatelypeaieding| y
receding frame as it is, repl acenent. for .the residual signal,

\FI)\,i t hout gal cul atéﬂﬁe tsfﬁ? §1|33,egThep¢fe§a$qgtqe§}ét ‘&%@Wit@? enfedingsEice Afer nal

state of the lu i i i By delal - UShNng t he

Tnternal state (7 opareary ot G ienihchic Btk PhichiE R3O0

in the storage devheeaietsting dbtied e desiribed datehe Thisdaddingfopengiedi ng Et
frame nei f;hbori ng the i medi at el_%/ preceding frame (and preceding the
i medi at el preded net be aseepsaphiik thej immaedigdlydpraending Eavse fyiet d@ beodi ng

schenme. The process.af. applying the 20 linear pr.edicti inver se
filter to the acCaod WatAFourendngamdl & vl Brbceal T Froed nay
not be perfornmegeqpy B%m@&‘tHX BedotRFEHRUnc BB RRuIP ST ME MREh LAY Y
apart of the franme. [0035] After step S14, the Internal state
initialization metdedthespec f Yhisgmumediatdy pepeding frame ybiats de encodetie
encodi ng target frane or the decoded

is stored in the storage device 10d.

20 [0033] After step S13, the internal state calculation unit 16 calculates
the internal state of the first encoding vnit 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 encoding unit 13, which is performed by the internal

state calculation unit 16, includes a process of calculating linear
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25result of the imediately preceding franme, one of predeterm ned
initialization nmetheds including a nethod of initializing the
internal 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 515).
Then, the internal state initialization nethod specifying unit 17

initializes the jnternal at -5 the first encoding unit 13,by
executing the i nPrFﬁlg{lY%g?eﬁ% erﬁ%ﬁ;?gg %&eé]?q{{ %u(?hiq’? 4 ::1 r(“g 86‘ 816),
Initialization ofohh@el db&edakeadt 8f theOfmrh&Batbly’ SbcAREOSHRY (MtHe 13,
which is performed by the internal state initialization nethod

speci fyi ng unit ihimedigely ypeoediag Sranfe yiehio beadricadamighyt the sécohe emakiingt at e
of the first encoding, unit 13 using the jnternal state 10 cal cul ated
by the internal Wi dd) @ad thens obgming, i resigualngienal by ABPIHBE % lBEYCcess

of initialkzing the j-nt ({.ndi | ng | v _del ay
el enent s) (s)f the151 F&ﬁ%ﬁ?ﬁg‘%}%ﬁ@%ﬁé esdf ﬁ?‘%?gg‘%gsuﬂf F%ﬁ%@%%ﬁﬁ]ﬁgd%? 4
encodi ng unit 13yk@etius®eliticn®d. cul ating the residual signal under the
first coding schene. Wen specifying a nethod of initializing the

internal state of0034) $ines fhier process cafddatmylatingtlink8y prddictivetoeefiaientst at e
initialization t ho pegi fyin it, 17 may, for ex | e, encode the
encodi ng tar get ?‘P‘Br’?&e a"s"l"a@J ’Eeﬁ‘é[?quﬁlé’t]m&?él Y PEgcedipg %@%rraw@wo each
of a plurality PNt iali LON: ds i

initialization %ﬁ?@%‘?@#@%@@‘{%@?%‘?ﬂ gﬂ"g%ﬁégﬂﬁg @?%g’gg‘ﬁ?ﬁrﬁa?n zi ng

square ergor or xRfRiGePHeal teidedided wsPLf the QR@ledhidle prtdding
internal state initialization nmethod speci ];]%/I ng unit 17 initializes

the internal st afanefthe interal siste caleobtipmynit hé may Bsé tediney rsadictivehe
first coding ccraneici BREsEs e Rtancoug 160 HFe Ge Rtiihe ng
target 25frane (tﬁ@qmgig&a?%?feggétg]fg;ﬁ%nﬁ' @"Rinte pRCOHAD tie Fomediately

conmmuni cation device 1
preceding frame) which is encoded by the first coding scheme, in place

15 of the linear predietive 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 caleulating the
20 internal state of the first encoding unit 13). The internal stafe
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



[ 0037] The above process may be so configured that the code

mul tiplexing unit 15 nultiplexes information of the initialization
nmet hod sel ected by the internal state initialization nmethod
specifying unit 17 in step S15, as supplenental information, into the
encoded result 5 obtained under the first coding schene. It nmay al so
be so configured to specify the initialization nethod of the internal
state of the firsg.epcodi uni ed. 0 nf ti ri bed
bel ow) obt ai ned Hofiiath %ﬁ\%%%tﬁég’ﬁé}%@%g?ggdﬁﬁg%ﬂﬁ@Uni o SR he
second encodi ng itk talkdlatiGidnit he c@%?@ﬁﬁért@i@ﬁné&? addiediive RebfidREs N the
encodi ng device 10 10 or the decoding device 20). In this case, the
code nul ti pl exi ngtourlittean Sspetotead  mtueneics) pixgmpalite $hep plireae nspwbtral
information indigating the srpecifie initializatiaon nmethod for
initializing ¢ helTaERER AN (TRPQVER R cetiapalpted nies fhgckinnte figeqrnt o

t he encoded res : r , . Ly.e i.n of

t he encodiﬁg ta;%r% C[Fr arcf(géﬁn etrg' t#;ﬁ%i péﬂe?rﬁggﬁéﬂé%l ﬁ‘g@@ﬁ@%"f?@el ar ge,
or when the perijaghdidtly preceliap GaaRdesincREV in he cote dimedicatiaky
preceding frame is high, or inthe simlar cases, the internal state
initialization riaghbfiawpetiefipicrgl atatet calqlation unit 16 mayzusetthe linearer nal
state of the first .encodir%g.uni t. %'3 sjing the i_rg&e nal sfate

cal cul ated by t HECHiFE, fogticipnts dngluded, inqthe (cpdgsiof tag enoqsfing Faget
Alternatively, t i nt.e e b, t Al | QR i fixi ng
unit 17 may be |spéegisle%ﬁ\;e\7|L tﬁtﬁe ttheHrf Plr%gftcagélco I ng %ﬁﬁéﬁéﬁa{%ys

initializes the dfodkemenidnedtpadesd ey ?ﬁ@f:esbi%'f Ralctlang thedntealal sih@tef
calculated by the internal state calculation unit 16. Al though the
internal state che &intaneastingiwiit 136 Fhel intereal; shate colanlatorauwt 16 may

initializati t hod j fyi Sunit ,1 fi d.t. f
[pitLalzat) on neLli,Shecl UG, B8UnLL LA Sh COnl et ol per o
encodi ng target &pad®dnimBdifRe Eijeéid&fltsﬁ%nal,h%ith&ﬁdgﬂt&ﬁ&ﬁ#e é,el R fkd-ching

unit 12 switches Tromthe second codi schene t rst coding
schene (after theedittivetcoafficiants. nThstistprhal dtate of debsfimiodncbding ontt i1 t ed
if the internal state calculation uniit 16 and the internal state
initializhlion rdthbrdingpdissd by hyng e antempaliate Ginfarppeon mdicating the

f ti d he .| ' Ly . dj f
(i medi at el y ber B RetTROskRR i P s ks F60 Hhlacd Bhetsi aten
bef ore the codi Ngo&ehefRnsMits Bi Hdmd! ﬁéi@hﬂc&ing%b Gh@gediAdmfréiRdmgcond
codi ng schenme to the first .coding schene. Al'though it has been

di scussed that sfivme fah precegieg f te nistndkdtalyeprevéting Vimne) dwhigh sishenes,
10 that is, the first, coding sche (the fir encodi upi.t 13)- and
t he second codi rf‘é‘c‘%‘quéwuﬂéle’( ﬂ?‘?egréfeﬁftr}ﬁ'éﬁ shewa n’gﬁ%ﬁwﬁe% ,aPEGL'i”%gc ng may
be perforsed a { 00 - 0D, j.n | i . rality
e oL oY, aTaiheb AL BB SR FELORER RS Bl
preceding frame may not be performed on the entire frame but may be

performed on only a part of the frame.

[0035] After step 514, the internal state initialization method specifying

unit 17 specifies, based on the encoding target frame or the decoded
25 result of the immediately preceding frame, one of predetermined

Ihitialization methods including a method of initializing the internal
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[0039] FIG 1 and FIG 4 are diagrans showi ng the configuration of the
15 decodi ng device 20 according to one enbodi nent. The decodi ng

devi ce 20 physically includes a conputer device including a CPU 20; a
ROM 206, a RAM 20c, a storage device 20d, a conmuni 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

b 20f . Th CPU 20 1y, f | of, th d'

devi ce 20 by exe%ers%ﬁéw s caebO D YD ove i B ek B SREBRE P

audi o i gnal - decl g, Br AL TblRlorGHACH L PACLASERIOAES. ADRI, 1n the
SUC

fl omchart of FlI IS stored I n an'I nterna

the ROM 20b and dtgtadgith ot 0 ahdhehfRANM: 206y TS, smeggmed&nerﬁﬂ 2 ls a
25wri t abl e and readabl e mam)r% and stores a vari ettﬁ;pOf conput er

prograns, a var i gitialiggtiodanethe q‘uﬁcrfw@igtlmlteWemmﬂéz unfemabﬁté@r%frrs

i ncl d'n for appl e, anp adapti codebgo nd, | re tive
Cool f1¢l ont's uscle, fHEbetHG BHaLl Whexrise BodnHgleaienaetiong | n
addition, variougep 5@%&%%1%@@%0 df?ggﬂ%ﬁ&{ﬁfﬁgxﬂt‘éﬁﬁﬂktﬁ&&“der

the first coding schene a ing sc prescri bed

nunber 5 of decthdditstf emoringamit 13,awhish e fperfomaeic bgitig intanal stae
| i ke). The storage device 20d stores at_ |east a speech/nusic signal
decoded nost r ecigitialigatioa mﬁh@bﬁpeﬁ@ﬂﬁﬂé‘ﬂﬂflﬂam prope afjinitipliziagedsdi ng

device 20 functi.Q y_incl pel determ nat i ° unlt 22
(first decoding &E&F@hrﬁ f%ﬂ ﬁggtngncogygo ge gl'ga Hﬁ Thal”s
determ najgon MeaNSlatedbf %emfe?ﬂé}rsﬁ&é SAlcHNidn Bt 18 ahd nily emadiang

unit 24 (first decoding eans a second decoding unit 25 (second
decodi ng nmeans) , pracess of imitiadizingtthd mtdumltbtaad (nzchctatmg valehbeld $yelelayYi ng
unit 26 (decodi nq i ni t| al i zati on neans and an internal state

cal cul ati on uni t® ‘Z‘I?eRt Dt dhe ﬁ'@eﬂlrﬂf@ilﬁ&{e sypthess diker of thei 16t pregdliE. The

the Tirst decod L LniE B4 PAutble Al vl BLARGT iRERE ARk RE, o T
state initialli Zaéch&ﬂe ”Wh&dspﬁa@ﬁ‘?xhé‘ﬁ'ﬂi]&hétﬂbﬂmﬁiﬁlmﬁ@ﬂwﬁﬁ%ﬂa’[‘%ﬁfe’@

state calculation unit 27 are functions inplenentéd by the CPU 20a
execut i nglf he cahpulirst epecigneammist LY, eithei mteamal i siater métlalizagionr yetfodt he

specifying unit 17 may, for example, encode the encoding target frame

using the first coding scheme according to each of a plurality of
initialization methods including the above two initialization methods
and select an initialization metht.zd minimizing square error 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 first
coding scheme and outputs the encoded result of the encoding target
25 frame (encoded speech/music signal) through the communication device
10e (step S17).

22



-~

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 FIG5 by executing the audi o signal
decodi ng program (using the codi ng schene 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

speci fying unit the internal state calcuw ati,o npt 27).
Thoan)  Nowt " er @B TR SRRy BsoceRnangh dies b arpagetetio Lo i devi co
20 is described.. i 0@ S neyLdet ] i it 225 &iJi nes
whet her the fi rslpﬁfglglc?li% 2gﬁe%qg@tlﬁﬁ;égig%:fgn t@gd#ﬂgﬁlgc gi%g% 16(1)? been

used to encode amefoddelaged dyghé ihitemak siafe iﬁﬁaﬁmi@daﬂetﬁ@@epduf@mngi c 5
signal inputted through the communication device 20e and, based on

t he det er mi nat i omit Bsinistep Hénassupplemgisbiafotgatian fue ticreaaededgesaltt her
the first decodi unjt 24 for applying decadi n nder the first

codi ng schgme oroqgﬂléeds]ér{‘%ﬁgwotérétogf% ffﬂF‘Pe'ZS 1“8193; dli’%/f%‘é”“@@ﬁﬁgi ng
under the second,cQdii hesm; , ach) Stk GRrimg reiep) -
In step 821, the0 %g 1?%5}%19 scﬁgﬁrriﬂeglg?@?n?iﬁg%ﬁ%n 'urlli%ﬁtZZ e?errri nes

t hat decodi ng i sericodibe upiriBpbased ohyinfdmaticn Glesalibed deloyr) wbtdineddini f t he
decodi ng target franme has been encoded under the first coding schene

and that decodi ri@meon betserpdier Bisherroding wal Loawhthegweond erpodwet 25
if the decoding target fr has heen encad nd t’he ,second codi ng
schenme. Then, aft® ﬂfﬁflg ﬁeﬁe"gg%ro(ﬂ?f @W?%Wﬁgde t‘8§f‘e" Sncgggléncgewce
initializayion sfeg tﬁéH&%&ngiﬁv&@z@)ﬂ)[n ks BRE AL BRE Ihﬁlti#ékﬁﬁ uhfte
internal state of the first “decoding unit 24 (which is herelrnafter
referred to as ilfckoel ngt ultipden tlen sumflermentd dafdrinagor dodibaink the

val ues held by del g Lenments of a linear, predictive synthesj

filter, or the |Sﬁ3ﬁa§‘wf anitighzation methed fop pnjtializing theipfer a'iﬂwgogﬁﬁene

determ nation ungt, o 865 GhiT19550 tHe S1@Red result. For example, when the

adaptive codebook gain of the encoding target frame under the first

15 coding scheme is large, or when the periodicity of the decoded result in
the immediately preceding frame is high, or in the similar cases, the
internal state initialization method specifying unit 17 can initialize the
internal state of the first encoding unit 13 using the internal state
calculated by the internal lstate calculation unit 16. |

20 [0038]) Alternatively, the internal state initialization method specifying
unit 17 may be dispensed with if the first encoding uwnit 13 always
initializes the internal state thereof using the internal state calculated by
the internal state calculation unit 16. Although the intemal 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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21 that the decoding target frame has been encoded under the second
codi ng schenme ( that is, the decoding target franme is to be decoded
by the second decoding unit 25) (step 821: SECOND DECODI NG UNIT), the
codi ng schene determ nation unit 22 sends the decoding target 25frane
to the second decoding unit 25, and the second decoding unit 25
decodes the decoding target frame sent fromthe coding schene

determ nation unit,22 under the,second, codjng sche and qutputs the
decoded resul t o‘FOdt”FE’eSgE’BE'd?W& get 12 %ﬁ'i‘é"%@ﬂ ' gge%‘é’é‘a g c

signal ) through %ﬁangqmm&ifﬁﬁtéoa -g&géﬁig @G heyfl R%go}%@‘lét%@g?t he

codi ng schene determnation unit etermnes in ste

5 decodi ng t ar getieells asEbh@slRRENifhE df@dalunde calbtigtidd st 16 efd ae
schenme ( that is, the decoding target frane is to be decoded by the
first decoding uintemeplztgtat@smﬁbﬁwipn methet gEANSIGIHNILT) perfara dedi ng
schenme determination unit 22 refers, to the.con .enf of tgﬁgst\orage

devi ce 20d°and EPEFIFIAEd RN VR R nineridaladesssdier SRmet ne
decodi ng target g1 i i.at.e I : been
encoded under th%ﬂia}epgtféffg%%gh%gﬁ%ﬁgﬁ?#ﬁgtﬁﬁ%qtg %&P%Iﬁ%c%lm
precedi ng franme bhdsrchbeoding edrthebywitchmghinitsl2 geicdds figmithetse@shy] or
encoded under the second coding schene (that is, the imediately
precedi ng frane ¢ndingheehsmeetothediipy aonimgsechems dadtbenshyitubast bexp)
(step 822). The decod 15.results of a, predeterm ned,nunher of
decoded frames ( lﬁ%ﬁsﬁgﬁhﬂ S{"%’E&hlpﬁfmﬁ%?‘%gﬁ%% ﬁEOF?%%WG?W ames
precedi ngyyhe d [sNghd &FDebdihb AdBIm@ Mle f ed are
all stored in tﬁ%gg%sbgég?devi%g 500 %84% I?O%hﬁlg ‘%gtd?jr?ggggﬁ%ne

det er mi nati on undecorPccdiperchemeghe secehdgcodhg@RR 14l atvitchiag imayddi at el y
preceding frame has been encoded under the first coding scheme (that
is, the inmedi atkSlerpedapansn e omorn sedingihepss bghidnga plwality; ofst

decoding unit 24 St 23 o YES) e di sghene determ nation
unit 22 sends_théeOdé“ S?@?rﬁés Ig?rﬁﬁ?tﬁﬁglﬁéﬁﬁgoaﬁgs? MR decodi ng unit
24, and the fi rs@oﬂfﬂcﬂd}. NAndRId, 4offe @E@ﬁﬂ_@%hbﬁﬁlg&ﬁ@@?ﬂ%\zlﬂﬂoh%f gt

[

frame sent formthe "‘codi ng schene determ nation un under the
first codifg schderediagdevicepil sicedrding etoodked embediitennf THeedecoding

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

ROM 20b, a 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 varisty of computer

programs, a variety of data required to execute computer programs
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decodi ng target franme (decoded speech/ nusic signal) through the
comuni cati on device 20e (step 526). [0044] If the coding schene
determ nation unit 22 determnes in step 522 that the imedi ately
precedi ng frame has been encoded under the 5 second codi ng schene
(that is, the imediately preceding franme has been decoded by the
second decodi ng unit 25) (step S22; NO, the coding schene

determ nati on ung i j |y edi . : t he
code separation l%ﬁl@g%g%égﬁﬁg’ co gh@{é’ga“r"éi?? Oie;o‘fht %Hrﬁ]? Pneffg%g%%%tﬁ/gt es

the multipl exed gréR$endf niddein devbdingtldyr BeefReicbding rsadime, 1Adi it 0
codes of the first coding schene and suppl enmental infornation

i ndi cati ng the iavditionl varmus perametetsodquifedtfbieparformingalecating endof thehe
first decoding unit 24 (for ex le, information indicati t he
it al oot 09 Mt csingischts AT Bt feeon boHies tohoppt BIFREbC b g
unit 13 which is i f 4 ol e i nhtd ahd zat i

nmet hod spe?:i fyi n%ﬁge%?%lédl?%gyg{l\%?ﬁag{%?%gﬁ%m%n t @%Tdé%ihgtégl ;ﬂl e

precedi ng frame steragndeded}0d Fhes at lehg d seeshiiabsis siahel deabdud abiton
unit 27 calculates the internal state of the first decoding unit 24
usi ng the decodegcsidly(h tatast dachéed frames)i atel y preceding franme (step

ne decoded T coUPDRGI PP drce py TRbat it e B8, ocss

of calculating t&é?erg)ﬂ{a%ﬂadnitsbﬁtgnlrﬁf décB@in%;{eZérf]ﬂﬁﬁﬁﬂit‘ﬁganlé,”isB?co%é’

which is perfornmed by the intern state ulatron unit 27,
i ncl udes &0 pr oceadesodifig ctermimtiongnéanspar cpdedemiation aaefls3] o dnds,
usi ng a nmethod such_as a, covari ance nethod, fromthe decoded result

of the i medi at elegoding vaii 4y (ipladecoding mepns). cascsonddpioging Wk 2dual
signal by 25applying a,li r predictive inverse .filter. to the
decoded result, %%‘“’."ﬂ% ???89@% g%f’%f&’e .}ll frﬁ%‘a? B{azedileﬂa@@?lt%ew&l@flent S.
[0045] Since theppkiRsRSmiPhs gﬁk&dih?lrﬁﬁ'ﬂizbﬂidiﬁﬁémﬁﬁ &8t GhiiN€mal state
coefficients fromthe decoded result of the inmediately preceding
frame requires aalcatagion amitl2it (deboding cntbatl state daksieiand méanekl dieat i ng
the linear_predictjve coefficients fromt hﬂe decoded result of .the
i medi at el§/ pr e(,‘"é’é}“ﬂgsc eme determination unit 22, the code separation unit 23, the
first decoding unit 24, the second decoding unit 25, the internal 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 unit 26, and

the internal state calculation unit 27),
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5 frame, the internal state calculation unit 27 may use |i near
predictive coefficients (, which are the linear predictive
coefficients used at the tinme of decoding by the first decoding unit
24 and are stored in the storage device 20d) of a frame nei ghboring
the i medi ately preceding franme (and preceding the inmediately
preceding frame) which is 10 encoded under the first coding schene,
in place of the 4 e egl ot ] fa.Cl usiedle i :

af orenent i oned pb%%g§§e fﬁg&gp%§§£§§g$t2§F§%%§Ping %ﬁ@m%ﬂﬁ%ﬁﬁ%e state
of the first dec2dlisndgssiitietl. 27he caingF s detémhiu@sorohiiod D éeleiines
interpolating the |linear predictive coefficients between franes, in
pl ace of the |inwhethgrribelifigaticoding selemecrdha gecordepdipg sdheme hgs been

af orenenti oned progess (the procgss, of calculating the internal state
of “the 11 1ot dectitfi] SO o BpSodiieatothst SRR CLbh PLeodsl cbrsBrBeun:
27 may usesval UGQQ?QE%EHE&_ he @Rhtibdian UBGic DOLAId, BAsedbs tHeV ©
coefficients of a“fra nei ghboring the imedi ately préceding frane
whi ch i s encodeddaadatioheedulty sdnde dei degoding erget dranvalougtheothe dirsted by

extrapol ati ng val ues, 20, obtained, by interpolating the |inear
predi ctive coef f fepdiag ynis ¢ frrapplvingdesoding uigex the 15t qodsg|sphamsgror

i ot i oo . p i H
P ocess of cal cultaeyt dEoRe Spha B 3pBUEE 4H00Re RRSCRE G uni o
24). The inter na«‘:odﬁ@é&eﬁ@'(ﬁbﬁ{) 8b1:005déBhd swilcIRY stefV 8h kichB21] tRear

predictive coefficients intolinear spectral fTequencies,

25ext r apollat e t hevdingsehems detetmiahtidor eguhdétemimsdhatateoodiey is thHhe

ext rapol at ed resuIE bgé;t [ néﬁoi "lsé negxr g‘g_e_ ictive coefficients. If the
linear predi cti veeriemed by tedhpistespcips Bnif drildhadeaogmg iugeldiang psane
are included in t ' [ ; i nt.ernal
state cal cul ati Ol?}&ﬁﬁﬁ?&%é u%é@r tﬁ%ﬁ%@%ﬁ%@%ﬁ"%ﬁé‘ I%tﬁ@@%dé%gsftp{béei ents
included in the gofiesedby tescdaePetichding ahl o5 if faMRcodifl Rir@g Eaffe t he
l'inear predictive coefficients used 57 in the aforenmentioned process
(the process of haslteah #néadgd tunder the sesrald wdingeschbéme.hellieny sferdbisodi ng
unit 24). Alternatively. calculation.of the |inear predicti :

Coet 11 o) ehbs mmy BN YsBIEe A HC g TRy TR R0 B e

| i near predictive, i i : h t 1404, Sthat e of
the first decodi ﬁeéf"g‘ﬁ?‘% %@ﬁ }%@%ﬁ% “ﬁ%’{‘lu g‘f“iglz)‘gefgﬂ’ﬁyﬁﬁts idﬁ‘g‘ﬁﬁr%{”t“ﬁeﬁ
internal state ({wiich mhbtedafienaifeniditogs idttudiny e Rahtest ¢fta ddsptbleor ed
in the storage device 20d) obtai ned during the process of decoding a

frame nei ghbori nepdeboki pimaaloas dield by ededayi algmennel palierapmeedieiveg t he
i mredi at el recedj,ng f.rane ich is.encoded under the first codin
schene. Thg Brocsé@b‘eglf%gﬁrp@ﬁl‘\é@k@ﬂ%@?%&%& predictive inverse fil te?
to 15 thQOdeCOd@@tﬂ]eﬁ%é c&Qind Bhel R RAIAIBYn REE 22U MitATR sfgy not

be perforned on theentire frane but nay be perfornmed on only part
of the frane. [(0DUGht Wetdecodihg parBd Frantehbasi der reneddedtvaider the second
initialization method specifying i ‘ )

coding scheme ( that is, the decoding target frame is to be decoded by

the second decoding unit 25) (step S21: 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

26



unit 26 specifies, based on the supplenental information included in
the 20 nultiplexed codes of the i medi ately preceding frame and
indicating the initialization nmethod of the internal state of the
first decoding unit 24, one of predetermined initialization methods
including a nmethod of initializing the internal state of the first
decoding unit 24, using the internal state cal culated by the internal

state calculatio ik 2L WY PRET o VY E -1 VA o] Il nd the
ik (tep S24) epfbitaghun? URLTEE Bon Ul R RPaowds 08
speci fying unit @@oddi tdsaltiofethe tdeeoding tapetafraié qtieodéd shechimsic

decoding unit 24 according to the initialization nmethod specified in
step 824 (step 83mpel) theugnihe aommanicaiiprofleiere 20ntsenal2?t atfethst t he

first decoding unijt 24, whi i s perforned the. nterpal ,state

i tial et on ke LERE B GeA pha? hmiR ok S ¢t e

ni tializigg theydoling Mbor HHalehlbobh Enddded lndle SROHAY bllhd scfimeUST NG

the internal state cafcufated by the internal state calcufation unit

27, and may i ncl{utiat is, the deediag edrgdtiistriedb tobendpcodid biyrthefinatecotimpe (t he
val ues held by the delay elenments) of the |inear predictive synthesis

filter of the fiwdk28etden AZL:URIRS DRPEGIHPING AV theeeoding sabepat

[ | f i dual .10si I the fi di . 0047
o Bl P kB T e SR R A ina L0
initializes the ddhRMRAlwikiet tho frabiBSmidedttelf 860 11 dé'&b&in%‘ﬂargét step
825, the first decoding unit 24 decodes the decoding target frame in

accordanc&0 wi t h frdmee {the smmedidiehg pecéding famd) bag pash encddeddededthe
result of the 15decodi ng Earget frame  (decoded speech/nusic signal)

through the conmfiift @singotrheray (bat oae ismepiatshenrecqdins Byme hag bren
suppl emental i nf Qr gy 104 e flisE %édﬁﬂlgaﬂni{ Qh)t blalehc%%& QHder the second

coding scheme (that is, the immediately preceding frame has been
decoded by the second decoding unit 25) (step $22). The decoded
15 results of a predetermined number of decoded frames (including the
immediately preceding frame and frames preceding the decoding target
frame) and frames yet to be decoded are all stored in the storage device
20d.
[0043] If the coding scheme determination unit 22 determines in step
20 822 that the immediately preceding frame has been encoded under the
first coding scheme (that is, the immediately preceding frame has been
decoded by the first decoding unit 24) (step 522, YES), the coding
scheme determination unit 22 sends 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 unit

22 under the first coding scheme and outputs the decoded result of the
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met hod of initializing the internal state of the first decoding unit
24 is not nmultiplexed into the codes of the immedi ately preceding
frame, an 20 initialization nmethod of initializing the internal state
of the first decoding unit 24 may be specified, using a fixed
codebook gain of the decoding target frame under the first coding
schenme or the result of analyzing the periodicity of the decoded

result in the i mediate| recedi frame or . the |ike (ysin

i nformation obt a@%@ﬁ’ngnt’%@?ﬁtﬁﬂnigﬂ??ﬂ‘}f"?h@e?cili’{@lm%é@ﬂpng"?ﬂﬁ%t 1 and
t he second decodi g Mkt » der (the encoder included in
t he decodi ng dev? ce g[gb%?)%?ﬁ\éﬁ???ése%p?r??gdi ng unit 13)). It may be so
configured that [0¢4] Itthe vading telfemel détérhihaition tuntire2nddtérathapacidpyi ng
unit 26 is dispensed with if the first decoding unit 24 always

initializes the $%% thehtie mmediataly, preseding Siamg hak desmensoded unden the
calculated_by the infernal state l.cul at.ion .unit 27. . Inthis; 5
case Tt TS ot  renih Eadite steniec i S B nBRaiALY pepbRdtatisnies
i ndi cating the igdal,i @l-hdat 1 i [ 1 dnicnt he
codes of the im%ﬁg%fég%ﬁ@p?sﬁ&éﬁ%ﬁ?rdﬁ’ﬁﬁ%%ﬁ%ﬁ?é%ﬁt%?ﬁ%p?ﬂ% ?%)etn of
the internal st ateinpadchematdeterminaiién Rt a2 deitds ehopenediatoly wécading

internal state initialization nethod sgeci fying unit 26 are descri bed
above in rel ati ofiamado the eodle sepayeliannaib23,rasd; thensedascppiatipn asl d3ng

f has b ded qnder..th d .codi . th
decodi ng.tar gt - TPAAES HE WilaNatd SRRY s TRE BTN BreBBhnt dmechere,
it is notygo linjniededesiof theifistdeddidredRthebind Qplet-alRABY ihfdahatidie

decodi ng target franme has been encoded under theé second codi ng schene
and the frane i nndithtitgekhe inltislicstivoeading ofhthedimtoatil rappte axf gbe fimstane
has been encoded,undger the first codi n% schene, .the interpal state
cal cul ati on uni tdesedigganitpd (forexpmyle, slamation indicating she Haheathed
speci fying unit Y. fy | Aatd f i r ate for
the first decodilﬁgﬂlgﬁi({fp@é 1@%@%@6 agéétolﬁt(g}lﬁeogifs?t%ég]cﬁnr# géiﬁaﬁaskf‘{hz eIS

initialization ngkkigidd byanethtanal figelipBkliAHEAMtZA ipRbiByiNRLRNT
Al though the configquration has been discussed in which swtching is
per f or medlbet weeandtigwsasloshenghe shmadistelyt prateding, frankpeis feieasied) o dihey,

schenme and the second codin chenme, it _may be so configured_.that

switching is perfomied W%afcﬁgaaﬂ b‘P‘tr%ng@%Sg‘Hﬁsﬁge %‘ﬂ%"?”ﬁ@? REthSdi ng a

plurality of codiRg (BG4l 64D thd WODAENGedilt’ S tfeoflNGizREChee.
preceding frame (step S$23). As an exemplary process of calculating

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 internal state calculation unit 27,
includes a process of calculating linear predictive coefficients, using a
method such as 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

calculated linear predictive coefficients.
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[ 0049] Next, the operation and effect of the encoding device 10
according to the enbodiment will be described. The encodi ng device 10
i ncludes the first encoding unit 13 functioning under a |linear

predi ctive coding schene and the second encoding unit 14 functioning
under anot her coding schene different fromthe |inear predictive
coding 5 schene and encodes an audi o signal using the first encoding

unit 13 and the ng. odi ng uni,t 14. .The.encodifng devige.1
further incl ud_esﬁ]t%%@_ glgg‘?ﬁlbe B’é‘%‘é%eoéﬁ}(fuaﬂnﬁ AT tpr. _,Wf ﬁé’?ﬁﬁl‘a&&nal
state cal cul ati ofoMnid dd@dedRduk laﬁuemrﬁﬁea?dtelﬁaﬁécedihgkﬁ ﬁ'ﬁ@escan
met hod specifying unit 17. The coding schene”switching unit 12

det er m nes whet hlergetdmsount o taledaim imgtedd ofi naltuldtihgothe tineargeedicitve
encoding unit 14 should be used to encode an encoding target frane

that is a ta_rgetheﬁé%@tf’h &oBe %gﬁ’&ﬁé’&dil’ﬁ‘éﬂlh;ﬂ’édhﬁ ﬁfwl%ﬁéﬂim’e@i%glb | f
the 11rst Sncoa fetrr st R i REOT it 2 Bay ek Pt RGELS°

det er mi nes whet heyefitditd (,30Kich rafeeaieal&%wp&aﬁﬁe@igami&ilaﬂs IRegrCRRA NY

target frane has been encoded by the first encoding unit 13 or the
second encodi ng time tof técodidig by the fick tdecodimpdnib24tdnd aodtumgl sctiene

swtching unit 12 that the_ i di ately  precedi ng, frage has been
encoded by the ﬁ@a&%h%%%ddg]ﬁ@rﬁfwem%hh?@ﬂgﬁleeewmdlgtﬁlatmecedmg

cal culation unitg d f .t i dj I
precedi ng frame %%fg%gg&g%?%&ﬁ{aﬁgeglgt ﬁ@m}%cﬁ?tgfp’tngfec% 1{»}?6 aﬁ@t h’gic i ?ést
encodi ng Wi t 13endsddiduridbethd dradRding@Shtnte, il PRcd Bf BE Maba Shetdistive

initialization method specifying unit 17 initializes the’internal
state of the fi reeffwirnédiuged uini thel Jfarsienjionbd pracess n@lhe grogess of

calculated by the internal,state calgculation unit 16.  Then, the first
encodi ng unit 1?3&’1’@@&83@? erpgls Hg%ﬁafﬁfafe%‘if) IgguNL 26 OF ihay Use

25i nternal state, Sl Ridkiadi i pLef: e nitécal lL.zation
ot hod spect fyi ng PR BEoBlliRe, MeCLRR: SeALa. THAEEhT o
when the encodi rigetivesngfedmdsy mnpladesofitios [xRaepedidact dyeffidiantd bdedtin ¢iacodi ng
unit 13 under a |inear predictive coding schene, whereas the

i medi at el pr ecdtiemgniiongdeorengss Gl prosess o saloplrting thedniennli steiscddi ng
it 14 und ' ene .. 5, di cent § the Li di cti

Codi ng schene, “(HE ENASEHNE vt 8% Mh&monal e CHRCeRet ke ¢

linear predicti VigeGARLOSHFABEHP eRapblatihi: #e lﬁ{eﬁ&énr&&l@ti\le%ﬁﬁﬁ?e‘nﬁfat e of

the first encoding unit 13. TherefoOre, enco processi ng perforned
under a pl ural i ta/frahe aeighiatiring tbe inanediatelygirerdiing ftalne whidehrenpodedi cti ve
codi ng schene and anot her cqdi n% ) .

under the fivst coding scheme or values obtained by extrapolating values

20 obtained by interpolating the linear predictive coefficients between
frames, in place of the lingar predictive coefficients used in the
aforernentioned process (the process of calculating the internal state of
the first decoding unit 24). The intemnal state calculation unit 27 may
convert the linear predictive coefficients into linear spectral 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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10 schene different fromthe |linear predictive coding scheme can be
realized. [0051] Next, the operation and effect of the decoding

devi ce 20 according to the enbodi nent will be described. The decoding
device 20 includes the first decoding unit 24 functioning under a
linear 15 predictive coding schene and the second decoding unit 25
functioning under another coding schenme different fromthe |inear

predictive codin . . 1.0: Si : i ng
Phe fast " decod na o s 2 Aty ERRARLT R RERAE AEil e e By i
decodi ng devi ce 26k of tHeatechding taees fiume, o titt@alseie Rl cdsaidrymitzr i on

unit 22, the internal 20 state calculation unit 27, and the internal
state initializatmagmsedchbreas predictiye noeticients dacludedan dhelcodgs of Hlene

determ nati on uni,t 22 determ nes eth .he first. decoding unit 24
o e aattnd settsanig ekt s, o Bt o doe it ot sautcods o o
target fra t haty, | [ r . i %
encgded aug? 0 Si glng% ﬁﬁeﬂ{e_?ﬁc?nseﬁé@g%? %%@mﬁﬁg&fﬂ%‘h@@i&gﬁygg gﬁg

det ermi nati on unithte2sf thbdfirstt deeoding eaitrip)t aABehativelyyealctlation b€ tidecoded
by the first decoding unit 24, the codi ng schenme determ natjon unit
22 det er mi nes whbnessr pradictieansoeigistisamey ybe rdispstisedg Withe byl ceroidfingg

t t f h b .d d,.by the, first d I .t 24
arget e has been eopded b ey ldltndeso 0 Wil Btcone
codi ng scheme defdHaINRd 9P Nkl Qéoﬁiggtunithﬁt may !bmﬂhl?z%eﬁg%_t& edi ng

frame has been decoded by the second codi ng unit 25, i nt er nal

state of tlfe fir &t deoadisng Gnfotmadni isdicatrputhatist@mak btaig it kerdbiioded
result of the imediately preceding frane. The internal state of the
first decoding uberstorags ‘-évlcﬁizpd)eﬂh@%@ disinggha precesp obdesaing g diame

| cul ated by the.j . | at k. ' Th fi
70 Gecod ng.uni t HeiEhistioBate” IR GERHG PR tRR Hihe Gfd PRe i TS
internal state ifhBdihteR! h8QMirRC git\ﬂggﬁ % drRBdddiRIeP Be fHbedRing

initialization nmethod specifying uni
scheme. The process of applying the linear predictive invetse filter to

15 the decoded result of the immediately preceding frame may not be
performed on the entire frame but may be performed on only a part of
the frame.

[0046] After step 523, the internal state initialization method specifying
unit 26 specifies, based on the supplemental 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

internal state initialization method specifying unit 26 initializes the
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[ 0052] In the decodi ng device 20, even when the decoding target frane
Is to be decoded with the first decoding unit 24 under a |linear -
predictive 1S coding schene, whereas the immedi ately preceding frane
has been decoded by the second decoding unit 25 under a codi ng schene
different fromthe linear predictive coding schene, the decoding
target frame can be decoded under the linear predictive coding schene

by initializing ¢ hnier tate fth |rst n L t. 24.
Therefore, 20 dout AP dhe B ioRinerf AdBialoR 8 A HidPrdigtios
coding schemes iggfhb4li chﬁé‘tPn{ 'sﬁ?aSZ@(s%izl *SQS)VG TR dinffalLiSAIbaNEY ARd
anot her codi ng schene d|f erent Tfromthe |inear predictive coding
schene can be r eatembdiatd ofiths tiivstadecédipg vni 4] which2is peffosiedvifethe
switching froma coding schene not using lipnear prediction to a
codi ng schene uslrlw&lalﬁ%éf:armt&l@mf&k W@Ogcﬁﬂf’% ing W@tz niSet Bressioft e of

encoding npans o Rsed 0 TR SBAHL i BSSERC oA ko gle™

using linear pre ng i £t 16 AR a propria
val ue, whereby tihegaliatdd Yal@llatd PRS inteRBl ECAtul Mo it 2AMRdCOM Ng

i medi ately alter the switching can be inproved. 5Reference Slgns
Li st [0054] 10enuadineipddevproessy 0fjnitkdm@RUhe internal state (the values held
by the delay elements) of the linear predictive synthesis filter of the first
decoding unit 24, which calculates an output signal from a residual
10 signal under the first coding scheme.
[0047] After the intexnal state initialization method specifying unit 26
initializes the internal state of the first decoding unit 24 in step S25, the
first decoding unit 24 decodes the decoding target frame in accordance
with the first coding scheme and outputs the decoded result of the
15 decoding target frame (decoded speech/music signal) through the
communication device 20e (step $26).
[0048] If the supplemental information indicating an initialization
method of initializing the intemal state of the first decoding unit 24 is
not multiplexed into the codes of the immediately >pre.ceding frame, an
20 initialization method of initializing the internal state of the first
decoding unit 24 may be specified, using a fixed codebock gain of the
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 (using information obtained in common
25 from the first decoding unit 24 and the second decoding vnit 25, and the

encoder {the encoder included in the decoding device 20 or the first
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| ob, 20bROM 10c, 20cRAM 1.010d, 20dstorage device 10e,
20ecommuni cati on devi ce 10f, 20fbus 12codihg schenme sw tching unit
13first encoding unit 15l14second encodi ng unit 15code nul ti pl exi ng
unit 16, 27 internal state calculation unit 17, 26 internal state
initialization nmethod specifying unit 20decodi ng devi ce 2022codi ng
schene det enni nat don unit

encoding unit 13)). It may be so configured that the internal state
initialization method specifying unit 26 is dispensed with if the first
decoding unit 24 always initializes the internal state thereof using the
internal state caleulated by the internal state calculation unit 27. In this
5 case, it is not necessary to use the supplemental information indicating
the initialization method which is multiplexed into the codes of the
immediately preceding frame. Although the operation of the internal
state calculation unit 27 and the operation of the internal state
initialization method specifying unit 26 are described above in relation
10 to the case where the immediately preceding frame has been encoded
under the second ¢coding scheme and the decoding target frame has been
encoded under the first coding scheme, it is not so limited. If it is
determined by look-ghead that the decoding target frame has been
encoded under the second coding scheme and the frame immediately
15 succeeding the decoding target frame has been encoded under the first
coding scheme, the internal state calculation unit 27 and the internal
state initialization method specifying unit 26 may perform calculation of
the intemal 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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23code separation unit 24first decoding unit 25second decodi ng unit
CLAIMS -1. An audi o signal encoding nethod for encodi ng an audi o
signal including a plurality of franes, using a first encodi ng neans
operating under a linear predictive coding schene and a second
encodi ng means 5 operating under a coding schene which is different
fromthe linear predictive coding schene, the audi o signal encoding

met hod conpri sing.... ht Ghl S\t Ghi.Ng.e ' means
for encoding a sgccgglndén & $°a’?}‘%%m%§§‘§}e§?3ﬁ§8§8§%8§%4'ngfhgrlg?‘%dsﬁ?go &%‘g%e from
the second lOencoglijngud®ame fifst tdaodihg Shnite 1% Olhdtbnifpaisdeal 4 dmefine

first frame of the audio signal is encoded by the second encodi ng
means; and ~ pradictivé coding scheinerand thepseoénd ericodingivnitnlg fanctianingy nal
State of the fif e one o8l g Means AR AL W bt PSS Sk o0
5 scheme and encodes an audio signal using the first encoding unit 13 and
the second encoding unit 14.  The encoding device 10 further includes
the coding scheme switching unit 12, the internal state calculation unit
16, and the internal state initialization method specifying unit 17. The
coding scheme switching unit 12 determines whether the first encoding
10 unit 13 or the second encoding unit 14 should be used to encode an
encoding target frame that is a target frame to be encoded included in
the audio signal. If if is determined that the encoding target frame is to
be encoded by the first encoding unit 13, the coding scheme switching
unit 12 defermines whether the frame immediately preceding the
15 encoding target frame has been encoded by the first encoding unit 13 or
the second encoding unit 14.  If it is determined by the coding scheme
switching unit 12 that the immediately preceding frame has been
encoded by the second encoding unit 14, the internal state calculation
unit 16 decodes the coded result of the immediately preceding frame
20 and calculates the internal state of the first 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 tarpet frame after the
25 internal state is initialized by the internal state initialization method

specifying unit 17.
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2. The audi o signal encoding nethod according to claim1, wherein the
Internal state of the first encodi ng means conprises a content of an
adapti ve codebook or values held by delay elenents of a |inear
predictive synthesis filter. 20 3. The audi o signal encodi ng net hod
according to claim1 or 2, wherein in the initialization step, the
Internal state of the first encoding nmeans is initialized using the

first frame. 254%013?9}1 ﬁi‘ﬂi:@néddﬂ eviRa0dbRY wﬂ%ﬁ'ﬂﬁ’é’aﬁﬁ&iﬂg?&gﬂ eﬁ &£laim

3, wherein in th tiralization step, 1nitiralization I T st

encodi ng neans isstoberehoaded bylthé est andodiripduad 15ingleak [RlbAdrodeivy
applying a linear predictive inverse filter to either the first frane
yet to be encodetbdiig selsmse sdhgepas o dinmgdiatshh praseding dranier bas beame

decoded back after encoded by the secpnd encodi ng neans,, 5 5. The
G 0 si nal encOPRG St HEcestild SRRGE SLR| L HRde Bhkure st
initializagion sigRyent | B Ea =YL IR MRYA= T ' lied
to either the fi rlst r_efn r ggrrrél tillgt té%ﬁ'légcﬂgﬁigo%ggﬂgl%&%rﬁﬁ t@%%%cﬁgmgﬁ?:%gt?ng
means or the firf&imé rcanmbedacodieduiier theafihew peediatiedddingt fbehOtgcond
encodi ng nmeans, using, |linear predictive coefficients used by the

first encodi ng midHAZing Tk Eurraalstateof thet ighencofisgawiinig. t Hdereforst
ETE O, ThS Utlng 08k R Mg TP RS Byl
coefficients of including the linear predictive coding scheme and another coding
10 scheme different from the linear 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 functioning
under another coding scheme different from the linear predictive coding
scheme and decodes an encoded andio 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 a 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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15 the first franme are included in codes of the second frane, the

|l inear predictive inverse filter is applied to either the first frane
yet to be encoded by the second encodi ng neans or the first franme
decoded back after encoded by the second encodi ng nmeans, using the

| i near predictive coefficients included in the codes of the second
frame. 20 7, The audi o signal encoding nmethod according to claim1 or
2, wherein in the initialization step, the internal state of the
first encoding mewdig schieniet defenmivationstimy 22h detprmtises, sibethentde famg by

the first encodi ng e when,.the first. encodi ans encod a
(rane preced ng CEGRy HePubghe o T80 PR R 0BT et hoo
for decoding an engee@dieastBinPuSt IPak dbéHBEH“Sy'!He §ec8h&"’d@&dd¥rbg 8fit #9.anes,
using a lint decodi ng nmeans operating undera |inear predictive

codi ng schene andfi isdetenminde bp thiengpdingasche me detaimiingfion whetr 22athatiiz ng

schenme which is different
5 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 unit 24 is initialized using the internal state
calculated by the internal state caleulation unit 27. Then, the first
10 decoding unit 24 decodes the decoding target frame after the internal
state is initialized according to the internal state initialization method
specifying unit 26.
[0052] In the decading device 20, even when the decoding target frame
is to be decoded with the first decoding unit 24 under a linear predictive
15 coding scheme, whereas the immediately preceding frame has been
decoded by the second decoding unit 25 wnder 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 intemal state of the first decoding unit 24. Therefore,
20 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
25 [0053] When switching from a coding scheme not using linear

prediction to a coding scheme using linear predictive coding, the
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5fromthe linear predictive coding schene, the audi o signal decoding
met hod conpri si ng: a switching step of switching decodi ng neans
for decoding a second franme i nmedi ately succeeding a first franme from
t he second decoding neans to the first decoding neans after the first
frame of the 10encoded audi o signal is decoded by the second decodi ng
means; md an initialization step of initializing an internal

state of the fir gk AaGOM NOLAEARS mBGEA HeBitPmBaR PESHFL DARS th
met hod, after the sw t(%hi ng nst ep. ! 159. The aU(ﬁ)I(])1 s?guﬁgﬁ% lg%cod(}?nge
met hod accor di ngcdding behieme8)singhléiicat prediveive rbdingdd satttatem apprdapoiate i r st
decodi ng nmeans conprises a content of an adaptive codebook or val ues

hel d by del ay el dhvalugs wherehiniba quplis oif @t spershgppropessd Jomy p drame

2010. The audi o sj | -.decaqd] haod.agccording. to claim8 or 9,
wherein in the i%ﬁ%ﬁfﬁgﬁg%ﬁgﬁ&e S%tgﬁlﬁﬁtcg?ﬁ%?npg?‘éetde of the first
decodi ng mgans i Refepdrce¥daadyiusi ng the first frame. 11.The audio
si gnal decodi ng nethod according to claim10, 25wherein in the

initialization sf@p4] ihiti edcodapidevicof the first decodi ng neans is
perfornmed using a resildual Si gn%IPUobt ai ned by applying a linear

Oa, 20a
10b, 20b ROM

10¢, 20¢ RAM

10 104, 20d storage device
10e, 20¢ communication device
10f, 20f bus

12 coding scheme switching unit
13 first encoding unit
15 14 second encoding unit
15 code multiplexing unit
16,27 internal state calculation unit
17,26 internal state initialization method specifying unit
20 decoding device
20 22 coding scheme determination unit
23 code separation, unit
24 first decoding unit

25 second decoding unit
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predictive inverse filter to the first frane. decoded by the eco
decodi ng neans. 12. The audi o signal decoding nethod according to -
claim1l, 5 wherein in the initialization step, the |inear
predictive inverse filter is applied to the first frane decoded by

t he second decodi ng neans, using linear predictive coefficients used
by the first decoding neans to decode a third franme preceding the
first frame. 1013. The audi o signal d i nmet hod according to claim
11, wherein hi the initialization stggg n |inear predictive

coefficients of yhe figisiudid fPRalNEodiCheded fiakodias AfauliRaigacond
frame, the linear predictive rnverse filter is applied to the first

frame decoded by indhsiinges phulality of diamgs,eiugsa fitss emmpdingeméann @perating
predictive coefficients included 15in the codes of the second frane.
14. The audi o si YAHT AJECBHPISEICHER RNGBCHBMGIaRg a ssendagnePgng tmegns

wherein inghe initiali ion_st.ep, the | rnal.«st at f cfirst
decodi ng méSans i ’S&i, 'lg'rh??% éﬁ‘#ef €d cﬁéﬁ%gscl%eﬁg% }”ﬁcglrlﬁgqlﬁglte ]g‘t gm%‘agl%b Pfhe
first decodi ng 2Qpeafise Wﬂ@d]n%h%}fehfe?t th@e_cﬁqdiongsigrﬁanéndéamgdeﬂefﬁo& rame
preceding the first frane. 5. An encodi ng device including a first
encodi ng neans opemgpiisimg under a |inear predictive coding schene and
a second encodi ng neans ZSgI%erati nfg under a cqdi ng schene jchis
different fromthe |igSyptehing step of switching encoding means for encoding &

second frame immediately succeeding a first frame from the second
10 encoding means to the first encoding means after the first frame of the
andio signal is encoded by the second encoding means; and |
an initialization step of initializing an intexnal state of the first
encoding means according to a predetermined method, after the
switching step.
15
2. The audio signal encoding method according to claim 1,
wherein the internal state of the first encoding means comprises a
content of an adaptive codebook or values held by delay elements of a
linear predictive synthesis filter,
20
3. The audio signal encoding method according to claim 1 or 2,
wherein in the initialization step, the internal state of the first encoding

means is initialized using the first frame.

25 4, The andio signal encoding method according to claim 3,

wherein in the initialization step, imtialization of the first encoding
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predictive coding scheme and encodi ng an audi o signal using the first
40 encodi ng neans and the second encodi ng neruiss, the encoding

devi ce conpri sing: a first coding determ nation neans that
determ nes whether the first or second encoding neans is used to
encode an encoding target 5frane that is included in the audio

si gnal ; a second codi ng determ nation neans that determnes, if

the first coding 1 I ‘ : } : - i.Ng
target frame is ?‘gﬁﬁgégﬁgﬁggﬁ?}g@? %lcgﬁgéﬁ%ﬁg%gl%ﬁgyﬁ%@%&,ﬁa\?\ﬁg?her a
frame i medi at el prefictieemvage fihe terithditnofiafiget vériaie ehasledbethe
encoded by 10the first encoding neans _or the second encodi ng neans;
a codi ng i nt er natecendhencogding gneans job ihenirgh amp slecefisd daek afigrfencadedsecond
codi ng determ na%lé% neans dzit enni nes that the i medi ately precedi ng
frame has been e SEPOHY CRHPEMEILEE encodi ng neans, an encoded
result of the immediately preceding frane and cal cul ating an
15internal state of the first encodi ng neans using the decoded
result; and 5. a cOl ngdionkighall eg@idinpn metiands atdeading niot claim z4s an
internal state of the first encoding neans, using the internal state
cal cul ated by t hwherediinghe pializaiion stap.cthe dipeay redistivenivderse filiprisei n

the first encodi fg,mpans R0 A8es:d urkDSRALN %! ALERL ) ANE Bl
encoding means or the first frame decoded back afier encoded by the
10 second encoding means, using linear predictive coefficients used by the

first encoding means to encode a third frame preceding the first frame.

6. The audio signal encoding method according to claim 4,
wherein in the initialization step, when linear predictive coefficients of
15 the first frame are included in codes of the second frame, the linear
predictive inverse filter is 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 encoding means, using the linear predictive

coefficients included in the codes of the second frame,

20
7. The audio signal encoding method according to claim 1 or 2,
wherein in the initialization step, the internal state of the first encoding
means is initialized using the interal state had by the first encoding
means when the first encoding means encoded a frame preceding the
25 first frame.
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20t he coding initialization neans. 16, A decodi ng device including a
first decoding neans operating under a |linear predictive coding
schene and a second decodi ng neans operating under a codi ng schene
which is different fromthe |inear 25predictive coding schene and
decodi ng an encoded audi o signal using the first decodi ng neans and

t he second decodi ng neans, the decoding 41 device conprising: a
first decodi ng determ nation neans that determ nes whether the first

or second decoding ns is used to decod ecodi.ng targe | anme
that is included in (N “@%8@8@_%&‘%‘6@&%‘}? |£’f%&°°§-§go%?’g°8g‘ i ng
determ nation neafd dhal deldeEN ReSalit fof tiRed I 1ty 4S8R dedtling
determ nation nmeans determ nes that the decocjl ng target frane is to

be decoded by t Hesans pasratins cadir ndingwapedictivh sedivs scheine ailden seapmsdi at el y
preceding the degodhnon LAl dgtflATRD IS ARENHREOIRM, BV bl | st
decodi ng nmeans or secon ecodi ng neans;

5 from the linear predictive coding scheme, the zudio 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 {o the first decoding means after the first frame of the

10 encoded sudio signal is decoded by the sccond decoding means; and

an initialization step of initializing an internal state of the first

decoding means according fo a predetermined method, after the

switching step,

15 9. The audic signal decoding method according to claim §,
wherein the internal state of the first decoding means comprises a
content of an adaptive codebook or values held by delay clements of a

linear predictive synthesis filter.

20 10.  The audio signal decoding method aceording to claim 8 or 9,
whesein in the inftialization step, the internal sfate of the first decoding

means is initialized using the first fame.

11.  The audio signal decoding method according to claim 10,
25 wherein in the initialization step, initialization of the first decoding

means 15 performed using a residoal signal obtained by applying a linear



10a decoding internal state cal culation neans that calculates, if the
second decodi ng- determ nati on nmeans detennines that the imedi ately
precedi ng frane has been decoded by the second decodi ng neans, an
internal state of the first decodi ng means using a decoded result of
the i medi ately preceding frame; and 15a decoding initialization
means that initializes an internal state of the first decodi ng neans
using the internal state calculated by the decoding internal state
cal cul ati on neanspredisycefayesse filter fo the Higstf e depsdedibnghérsawsd decodes
t he decodi ng targﬁ&:5$angm%fter the internal state thereof is
initialized by the gecﬁalng‘initialization 20nmeans. 17. An audio

si gnal processing systemconprising: the encodi ng device according to
claim15; and the decoding device accqording to clajm 16, wherein

| ! g . /
25t he decodi ng device Hecawia sightleAecodbe mihed acgogting e kdaek:by the

encodi ng devj Ce. dg.rein in the initialization step, the linear predictive inverse filter is
applied {o {he fArst frame decoded by the second decoding means, vsing
lingar prediclive coeflicients used by the first decoding means to decode
a third frame preceding the first frame.

10 13. The sudio signal decoding method according to claim 11,
wherein n the initialization step, when linear predictive coefficients of
the first frame are included In codes of the second frame, the lineur
predictive inverse filter is applied to the first frame decoded by the
second decoding means, using the linear prediciive cocfficients included

15 in the codes of the second frame,

14, The audio signal decoding method sccording 1o claim 8 or 9,
wherein in the initinlization step, the intemal state of the first decoding
means is initizlized vsing the infernal state had by the first decoding
20 means when the first decoding means decoded a frame preceding the

first frame.

15, An encoding device including a first encoding means operating
unider @ hnear predictive coding scheme and a second encoding means
25 operating under a coding scheme which is different from the linear

predictive coding scheme and encoding an audio signal using the firgt
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18. An audi o signal encoding program for encoding an audi o signal
using a fast encodi ng means operating under a linear predictive
codi ng schene and a second encodi ng neans operating under a coding
scherme 5which is different fromthe |inear predictive coding schene,
t he audi o signal encoding program causing a conputer device to
function as: first coding determ nation neans for determ ning
whet her the first or second encodi ng neans is used to encode an
encodi ng target fyusping piggnsjagd |ﬂﬁ01¢ERT§cF“FW“fEh’€‘3‘%cﬂ‘% SPHRE s econd
codi ng determ natignawans for, if the first coding cletennination
nmoans det erm nes th t t e encodlng target franme is to be encoded by
the first encoding ' eafirst codipp elemirinrignwimenhitbpt detdnpee wheathee dheat el y

precedi ng the encpding target frame has been e ded by.the first
encodi ng means or 1Fhe EEUEAUHERIFHG Frosiddo “’F‘%Elgc?f’r?@c diRePigsl state

cal cul ation SﬁeanSﬁﬁ,ﬁgﬂlmlﬁ mun&dsﬁglgg@hlgqgﬁéyg determ nati on nmeans
determ nes that the imediately preceding frame has been encoded by

the second encodi ng naAendg crgminatioroee that detamines i thenlerst
di at el d | at f th
e L B B B AR o (o

initialization megng tokndoded L3l 1hei Mt afvodingembak, shahe offrdnee first
encodi ng nmeans using the internal state cal cul ated by the caoding
internal state calPwinditebpreragdingdhe gpding target frame has beon encoded by

1% the first encoding means or the second encoding mes

a coding infernal state calculation means that decodes, if the
second coding, defermination means determines that the immediately
preceding frame has bzen encoded by the second encoding means, an
encotled result of the immediately preceding frame and calenlating an

15 internal state of the first encoding means using the decoded result; and

a coding initialization means that initinlizes an inlernal state of
ihe first encoding means using the infemnsal state calculated by the
coding internal state calculation means, wherein

the frst em:t.;ding means encodes the encoding terget frame after

20 the coding initialization means.

16. A decoding device including a first decoding means operating
under & linear predictive coding scheme and a second decoding means
operating under a coding scheme which is different from the linear
25 predictive coding scheme and deceding an encoded audio signal using

the first decoding means and the second decading means, the decoding
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encodi ng nmeans for encoding the encoding target franme by the first
encodi ng nmeans after the internal state thereof is initialized. 25
19. An audi o signal decoding program for decoding an encoded 43
audi o signal using a first decodi ng neans operating under a |inear
predictive coding schene and a second decodi ng neans operati ng under
a coding schene which is different fromthe |inear predictive coding
schene, the audi o sidgnalcosteddai:ng program causi ng a conputer device
to function as; first decading determ nati on neans for

det er mi ni ng whet her the # fifs G‘%S’fiméé%@ﬁﬁma‘é&’o‘ﬁii% that fpermines hether o
decode it decodi ng ret, . f it Sl B j audi o
signal ; second decogti%niggdoertséc?’%&ﬁ%tj’ta?%ﬁh%gg@#%??d{%cpd%Jﬂgmﬁ ?Eﬁg'?ﬁ &t
decodi ng 10 det er m fiab:t Gt iwbrhdediatleramotied atdiasistafie decodi ng t ar get
frame is to be decoded by the first decodi ng neans, determ ning
whet her a frare i nmedi at2Fs7oHt &g 51831 ‘Hémﬁfg'&&'ﬁ??'?g‘h?l FEPIFY dnfE° has
been decoded by thegfy axhdidle 90 nhii0R #RgaHetcd iR S G0N 13 GAL ki
nmeans; decoding internal state calculation nmeans for, if the. Second
15 decodi ng det er m fapg éntorheadesodgd bgrihd Hist dideding pleans, Mivelbitraa Ghiye
precedi ng frame has, beer coded by the.second decaodi ans

cal cul ating an int efn%%(ﬂ%%gtp e c%(?n*“t%téd?ﬁofhs“g %fé%élc T ‘“r’rg%ﬁlsg "0@5?
decoded result of the fimuediagalnspi 86 esiond dfco®RE ineans; decodi ng
initialization nmeans for initializing an internal state of 20 the
first decoding means usihepcedies infret alp capdptionergany hufcelyulplys. difbe
decoding internal statg faban AhlARhalBARR s lnnines that the immediately

preceding frame has been decoded by the sccond decoding means, an

internal state of the first decoding means using a decoded result of the
inunediately preceding frame; and
15 a decoding initialization means that initializes an internal state
of the first decoding means using the internal state calculated by the
decoding infernal state caleulation means, wherein
the first decoding means decodes the decoding targel frame after
the internal state thereof is initialized by the decoding initialization

20 means.

17.  An audio signal processing system comprising:
the enceding device according to claim 15; and
the decoding device according to claim 16, wherein
25 the decoding device decodes an encoded audio signal encoded

by the encoding device.
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decodi ng nmeans for decoding the decoding target frane by the first
decodi ng neans after the internal state thereof is initialized.

18.  An eudio signal encoding program for encoding an audio signal
using a iirst encoding means operating inder a linear predictive coding
scheme and a second encoding means operating under a coding scheme
5 which is different from the linear predictive coding scheme, the andio
signal encoding program causing 4 computer device to function as:
fivst coding determination means for determining whether the
first or sccond encoding means is msed to encode an encoding target
frame that is included in the audio signal;

10 second coding delermination means for, iff the frst coding
determination means determines that the encoding target frame Is fo be
encoded by the first encoding means, deterinining whether & frame
immediately preceding the encoding target frame has been encoded by
the first encoding ineans or the second encoding means;

15 coding internal state caleulation means for, if the sccond coding
determination means determines that the immediately preceding frame
has been encoded by the second encoding means, deceding an encoded
result of the immediately. preceding frame and caleulating an internal
state of the first encoding means using the decoded 1:csuht; |

20 coding initialization means for hlitiéiizhlg an internal state of the
first encoding means using the internal state caleulated by the coding
internal state calculation means; and

enceding means for encoding the encoding target Frame by the
first encoding mieans after the internal state thereof is infiialized.

23

19, An audio signal decoding program for decoding an encoded
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15

20

audio sipnat using a iirst decoding means operating vnder 3 linear
predictive coding scheme and a second decoding meens operating under
a coding scheme which is different from the linear predictive coding
scheme, the zudio signal deceding program causing a compufer device
to function as;

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

second decoding defermination means for, if the first decoding
detonmination means determines that the decoding target frame 15 1o be
decoded hy the first decoding means, determining whether a frame
immediately preceding the decoding target frame hag been decoded by
the first decoding means or the sccond decoding means; |

decoding infernal stale calculation means for, I’ the second
decoding defermination 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 inunediately preceding frame;

decoding inftiglization means for initializing an infernal 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 afier the internal stale thereof is initialized.
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