27 April 2005 DESCRI PTI ON AUDI O DATA | NTERPCOLATI ON DEVI CE AND METHOD, AUDI O
DATA RELATED | NFORVATI ON PRODUCI NG DEVI CE AND METHCOD, AUDI O DATA

| NTERPOLATI ON | NFORVATI ON TRANSM SSI ON DEVI CE AND  METHOD, igﬂ’-[?ﬁbg
PROGRAMS AND RECORDI NG MEDI A TECHNI CAL FI ELD The present i A | el ates
to audio data interpolation device and nethod, audio data rel ated

i nformati on produci ng device and nmethod, audio data interpolation

i nformati on transni ssi on devi ce andDEEERGHTIONNd t heir progranms and
recordi ng medi a. BACKGROUND ART Conventionally, at a time of transmtting
audio data in nobile comunications, for exanple, the acoustic coding

(AAC, AAC scalable) is carried out and its bit streamdata are transmtted

on a nobile CO”TTWGD%t b@'TAn?Lt\I’f'EﬁFOf,!AiFESN 5WLER REp RATHSD Sﬁbﬁf@iggm

etc.). The codlng hat accounts transm ssion €error
st andar di zed by REeATSE IEEORMEGIANARRPBUCENE DEWEEE ASDnMETHeR fACRAIO on

for the audio i nbﬁTﬁOhm‘ERlﬂom?Qhﬂ' ﬂN?oﬁMAT%@W‘Pﬁz&gEWQSwQ BE\?i@E'aA\ﬁ”‘”S

(see, 1SQO1EC 14496- "I nformation techno audr 0- vi'stal
obj ects Part 3: ﬂﬁEﬁQDAnéHBHEHEIE PROGRAMS o4l nBE@ﬂBDINQOMEDIAor exanpl e) .
Conventionally, the interpolation according to the error pattern has been
carried out with respect to frame data at which an error has occurred in
the case of the line -1 27 April 2005 switching network or a packet | oss
has occurre@ECHNIBaLCcRZBLDOf the packet switching network. As the
interpolation nethod, there are nmethods such as the nuting, the
repetition, the noise substitution, and the prediction, for

The present invention relates to audio data

interpolation device and method, audio data related
information producing device and method, audio data
interpolation information transmission device and method,

and their programs and recording media.

BACKGROUND ART

Conventionally, at a time of transmitting audio data
in mobile communications, for example, the acoustic coding
(AAC, AAC scalable) is carried out and its bit stream data
are transmitted on a mobile communication network (line
switching, packet switching, etc.).

The coding that accounts for the transmission error
has been standardized by the ISO/IEC MPEG-4 Audio, but
there is no specification for the audio interpolation
technique for compensating the residual errors (see,
ISO/IEC 14496-3, "Information technology Coding of audio-
visual objects Part 3: Audio Amendment 1: Audio
extensions”, 2000, for example).

Conventionally, the interpolation according to the
error pattern has been carried out with respect to frame

data at which an error has occurred in the case of the line




exanple. Figs. 1A, 1B and 1C are figures show ng exanples of the

I nterpol ation. The wavefornms shown in Figs. 1A 1B and 1C are exanpl es of
the transi ent waveform where the sound source is castaneéﬁ. FH%pO A shows
the waveformin the case of no error. Here, suppose that Agri as
occurred at a portion enclosed by a dashed Iine in Fig. 1A Fig. 1B is an
exanple in which that portion is interpolated by the repetjition, and Fig.
Cis an exé?’f"bfcéhilﬁgmﬁfegﬁ'ofﬁaf)rpﬁrP?B’%gti%O??\t}é?%o?%l?‘é’ar%‘g thethpi sse
Sﬁbs'titmio?f !EhgspaBAetZBw?ndh2§gaﬁ§t®¢gwlrze§sstngaAvi n%@ﬁﬂs@%a%@ﬁrpl es ofI

t he interpol atjon. e_wavef or shown in Figs. . g an are exanpl es
of the stgaﬂﬁ%hﬁaefgpﬁﬁ? ﬁﬁ@r@g?hggssﬁﬁﬁﬁ Ut Petingaghipe. Fig. 2A
shows the wavpteimibn, the faseeobupotetiiOfoneiRd SHPPESEILbRioRN £F¥ OF
has occurred at_a portion enclosed by a dashed line in Fig. 2A. Fig. 2B

is an exampf&2PRIGhi ch that portion is interpolated by the repetition, and
Fig. 2Cis an exampgke iA,WoBchntihat aperfigurés $M6RIPel @& bystde noise
LUt OBy THRLE ROS L hen! MABLPRLRLI I ToLRHS B8 Aot e DOV Ut
(sound char act eresekasmpleseoff ohet beasafent ewsa st @ah | ewlie r dhtise | Sobaged on
sound sourcE8STPR Rar CReirar ant Lh i hbor BTt 1B HEURBU sl hobte At abl e
depends on Dﬁenbnsranrangens,chapacSerthatc&ncﬁerhehagnmmhummﬁﬂfam 4 he
he nol se sUBLEro: FhaloSPRTRyCa Went Ty SO R8T Lo g Al A8 s
Fig. 1B, wh&peadei AnthbleRarpréspoftipysls 2t ahait@C, by hehe repetition
g}‘gFi 9. 2B pgpBeieisH, t ghhepiPan; ENes noh Sexamp 2d AP 1 A000n SUBSS £ 454 on of

is interpolated by the noise substitution.

Figs. 2A, 2B and 2C are figures showing other examples

of the interpolation. The waveforms shown in Figs. 2A, 2B

and 2C are examples of the steady waveforms, where the

sound source is a bagpipe. Fig. 2A shows the waveform in

the case of no error. Here, suppose that an error has

occurred at a portion enclosed by a dashed line in Fig. 2A.

Fig. 2B is an example in which that portion is interpolated

by the repetition, and Fig. 2C is an example in which that

portion is interpolated by the noise substitution.

There are the interpolation methods as in the above,

but which interpolation method is most suitable depends on

the source source (sound characteristics) even for the same

error pattern. This is based on the recognition that there

is no interpolation method that suits all the sound

sources. In particular, which interpolation method is most

suitable depends on the instantaneous characteristics of

the sound even for the same error pattern. For example, in

the examples of Figs. 1A, 1B and 1C, the noise substitution

of Fig. 1C is more suitable than the repetition of Fig. 1B,

whereas in the examples of Figs. 2A. 2B and 2C, the

repetition of Fig. 2B is more suitable than the noise



However, conventionally, various audio interpolation methods according to
the error patterns have been proposed, but there has been no interpol ation
nmet hod according to the sound source patterns (see, J. rzéﬁqup

Eberl ein, "Eval uation of Conceal nent Techni ques for Corrpr el r tal

Audi 0", 94th AES Convention, 1993, preprint 3460, for exanple). D SCLOSURE
OF THE I NVENTI ON Therefore, an object of the present invention is to

provi de audsinmbsj‘a:twtnmerqnblfm@orﬁ@jevi ce and met hod, audio data related

i nformation pro g, dev t thelr pra recordlng
medi a, capabl e E)j]‘fkl&!’é]‘degrldhgéOr?V esti ma al%? Vaasrt e (?fudsioourilg%tetffpo rlgrrrle at

whi ch an ermethods 4oserdisg oo urhecnmont e Eedins dxaatvce aredamqurtfqyom@dqut an
i nterpol ati i t a, _anot ect .of the resent
i nventi on |§‘P¥ a%%%vl? boeécﬁ] naée oér;t 014t i rﬁjf r?aot i4N& rendficssi on
devi ce and $®@iindds @me ¢ rmttqrrugr(aerme and. rHeoared iamgl rfedlEaaerlceapabl e of

el'n]nat'ng"§@§fﬁ%fqu(§?rE%é%%J&ﬁ%nﬁ?%@%ﬁH¥a1esffgynéo éJE%d nterpol ation
information Tegardin at rane. e preseL{ I nvention provides an audio
data int erﬁblﬁambn‘\ldew%e F4trh i AR SerGuol vatni tigmau di 98 datper dparimed 3360 ,a
plurality of fr 1de audio data interpolation device characterized by
havi ng an |nput means for inputting said audio data, a detection nmeans for
detecting an error or |oss of each frame of said audio data, an estination
means for estimating an interpolation information of a frame at which
said error or loss is detected, and an interpolation neans for

interpolaIi9%ﬁQHﬁéﬂﬁﬁ%dﬁiéﬂﬂﬁhﬂgﬁﬂggﬂﬁierror or loss is detected, by using

said interpolation information -3 27 April 2005 estinmated for that frane by

said estination ans,
Therefore, an object of the present invention is to

provide audio data interpolation device and method, audio
data related information producing device and method, and
their programs and recording media, capable of judging
(estimating) a state of sounds of a frame at which an error
or loss has occurred in the audio data and carrying out an
interpolation according to that state.

Also, another object of the present invention is to
provide audio data interpolation information transmission
device and method and their programs and recording media,
capable of eliminating cases of losing both of some audio
frame and the interpolation information regarding that
frame.

The present invention provides an audio data
interpolation device for interpolating audio data formed by
a plurality of frames, the audio data interpolation device
characterized by having an input means for inputting said
audio data, a detection means for detecting an error or
loss of each frame of said audio data, an estimation means
for estimating an 1nterpolat10n information of a frame at
whlch said error or loss is detected, and an interpolation
means for interpolating the frame at which said error or

loss is detected, by using said interpolation information



Al so, the present invention is characterized in that each one of said
frames has a paraneter, and said estinmation neans judges the paraneter of
the frame at which said error or loss is detected accordlg? 2@6 net ers
of frames in front of and/or behind of that franme, and fﬁ%ﬂ state
of the sounds of the frame at which said error or loss is detected
according to the paraneter of that frame. Also, the present invention is
char act eri FZedF i tgtatf o thedt & ramendivt |$@ﬁdofes§éiﬂé%§rlaﬁ@?éls s

predeternined, ando saik §tdd@id QR VRN ‘i@g%%atrla%tl%@ﬁ%@'@t ¢h Qhathe frame
at  which sald error or loss is detected according to the paraneters of

franes in &35 B¢ afd/Hd hdiniang sofash st Paﬁ'laalﬂéeéfndd§§| gadtlate transition.

Al S0, Lhe RISy id Gl jusigehardel ghiragd vkl bRakneSardneshiMphien means
estimates a state of sounds of the frame at which said error or loss is

detect ed, &St PR @T dPsendisgyledfecitiyd pears ddnewkPcRasamgtersoPfor | oss

is detect gt sk Sinmid it igs aMd/B repehdin@s o2f thhamesahe,fhapt of or
behi nd of that, frame. Al so, the present invention is characterjzed in that

sai d esti métS ofatesng SHEdnSTsding somrds: ofi d8eny rapgnpir PhGCAnSahér gy of

each divi ded-neagiom 1diss itd MR tefcted WicdoRrdihige tbr ake phrwhie¢Brsaikd error or
| oss i s det cte%_ in a tinme region and an energy of each divided region at

a time of | 594G he franmes in front of and/or behind of that frame in

atime region. Alsw, tie mm@mtt iinwentiion |1s chamach:emzed if that asaid
estination§p§y% éynaj S sa

! a% sl Iar%tle aﬁ ﬂ an nergﬁ of each
di vi ded region at e 9|8|H§ ?W& Faﬁg Bf ERMSEP r or |oss
is detecte@audwGsﬁumanmmmymmmglomd&md aheepargpetereachtdevideder egi on at

atime of dhdldl NG HIAmRY hosk" 98 a2k eRlda0h R3RuAM, €6 the! frame in a

frequency regio
parameters of frames in front of and/or behind of that

frame and said state transition.

Also, the present inveﬁtidn is characterized in that
said estimation means estimates a state of sounds of the
frame at which said error or loss 1s detected, according to
an energy of the frame at which said error or loss is
detected and similarities with energies of frames in front
of or behind of that frame.

Also, the present invention is characterized in that
said estimation means obtains said similarities by
comparing an energy of each divided region at a time of
dividing the frame at which said error or loss is detected
in a time region and an energy of each divided region at a

. time of dividing the frames in front of and/or behind of
that frame in a time region.

Also, the present invention is characterized in that
said estimation means obtains said similarities by
comparing an energy of each divided region at a time of
dividing the frame at which said error or loss is detected
in a frequency region and ah energy of each divided region
at a time of dividing the frames in front of and/or behind

of that frame in a frequency region.



-4 27 April 2005 Also, the present invention is characterized in that said
estimation neans estimtes a state of sounds of the frane at which said

error or loss is detected, according to a predictability gzégd.gg% he
frames in front of and/or behind of that frame for the fr Py ch said
error or loss is detected. Also, the present invention is characterized in
that said estimtion neans obtains said predictability according to a

bi as of a distriBdtson tWdfe gaiedeaddilavéatdonnia chrequereyzedgianthAkso, the

present invent ] +St racterized .sal sti.mation neans. estimates
a state of g%ﬂﬁggugé'iHe(ﬁ%&%ﬁééa%sﬁﬁpéﬁ%éaﬁdéggFgrOgrSPBEQSi8 dipgcted,
accordi ng t dramestatt evidfchs marids eofroar bradesisnikr deteoftetihabctbadeng to

Mor eover, the Me\VA [ rQyi audi o_data__interpql,ation
devi ce for ?h#ﬁ%%@ﬁg%ﬁﬁgjgﬁﬁngﬁgt§%f§§§e§98?65a16| FSRitt g o?gg/gﬁes, t he
audi o dat a ibethdmpblct itdve tddvriage folrathet éremedabywhavhngaad aundbe data

I nput means {fQrs iNPYING i d audi o data, an interpolation information

i nput nmeans for inputting an interpolation information of a frane, for
each frane of saifdsgudithedargseatdéngenitonnmiéanshatartdeteeti hg ahaerror or

| oss of eachfsr, . +Qf i I apd.;an.i I ns,for
interpolati%SlgagﬁgﬁQM%gfghﬂgghgsgggggpfoggég g§§§?gghgggg?eg$g8§dh%¥ng
said interp® & ibdes wfoemdiisén ibupdonedff spidhandipadethbyisaad

i nterpol ati g eighfe@id¥Bide@n onNput nmeans. Moreover, the present invention
provi des an audiq_data_ _interpolation device for interpolating audio data
formed by a plufdS%y the Prsse8t {R&eRtdrB 4&t shpreekpbiacfonndehate

characteri zed illy esavimag ian avdne datambpput amB8nSefof LpANELI B s@ed audio
data, a deteebid PRI choadl! 8LoR90r2Mo8E 95 §E1e888a°" 2825 alf 2 e, ©f
sai d audi o 59&, r tecte according to

a state of sounds of a frame in front of that frame.

Moreover, the present invention provides an audio data
'inferpolation device for interpolating audio data formed by
a plurality of frames, the audioc data interpolation device
characterized by having an audio data input means for
inputting said audio data, an interpolation information
input means for inputting an interpolation information of a
frame, for each frame of said audio data, a detection means
for detecting an error or loss of each frame of said audio
data, and an interpolation means for interpolating a frame
at which said error or loss is detected, by using said
interpolation information inputted for that frame by said
interpolation information input means.

Moreover, the present invention provides an audio data
interpolation device for interpolating audio data formed by
a plurality of frames, the audio data interpolation device
characterized by having an audio data input means for
inputting said audio data, a detection means for detecting
~an error or loss of each frame of said audio data, an
interpolation information input/estimation means for
inputting or estimating an interpolation information of a

frame at which said error or loss is detected, and an



. . . . . . . . tting or
interpolation information input/estimation means for inpu _
estingting an interpolation information of a frane at which said error or

is detected, and an -5 27 April 2005 interpolation ne f'50 _
:ﬁerbglating the frame at which said error or loss is de eé?gg, %@ usi ng
said interpolation information inputted or estimated for that frane by
sai d interEBFarbeharhbormaahanfbﬂpumteﬁp¢n@f1@@dﬂ@@P§Faﬂ?y§ﬁv%§%gBE?ng
resent invgptho vide dio data., related informatio (
fevi co for eoducr gt Phr So88, P FEFaEEN. 16 Ruaine ekt bh veEbBA L on
plurality oinfermatsont hepatted odatestbhated fofF of et Ipf%d;)é qgi%ic%@%daslgw ;ﬁd
haracteri z i an_J ns_ for,inputting sai au ,
; produci nggﬂtegﬁgg?%tﬂ%r]oﬁu%:?%gégggﬁi i’?%?%‘f%‘?’f%t%%f dtRtfon of a frane,
for each frane d‘flor%@ﬁ'@ir‘ aUtﬂi’@ Riag $entAl menmrp:jmmdésq\é@ﬂtdt%hpdoﬁiaaitldon
h cteriz } h j £s ngg' ; produces said inte
iCn?I)?nnti onﬁﬁ%)?ﬂ%gcﬁgg?%%g%@{ sal ddlgcglcf?%ad]de;‘flac,e tf;:oart prpooclﬂ%i‘lr}% an energy of
that frame SHCENFFIeRifekated tto @i@r(gi%t{offdmmmsm a fprlet_talOIfthyorofbeh! gd
bt odUci ng. meare. pr oden S5 ary vt ot S o P AR AR PR it s of
produci ng ans produces said interpolation  intor " .
sai d audi o TRALECtHatZeddnt diaising mredinnwbindans ffor tihatu triane dased on

franes in dudm oftor dehidngfadddle AR ASPrd ueci%(rfe%%r]t invention is

i i | ation
haracterized in that, said produci ng nmeans produces sai er po
icm?or mat i ort ¥ ot RAG ¥ i nedi iem e ¢ daame ot Har ecomt dimmen ost at e of
sounds of tdwitd fanediey Atep, the present invention is characterized in that

[ i id i i information for each
sai d produci ng ans pr.oduces said interpolation i Y .
frame of said a&ﬁ%?tkﬁ%ﬁ qqﬁﬁent(inventlon is characterized in that

said producing means produces said interpolation
information for each frame of said audio data, that
contains an energy of that frame and simi;ari;ies with
energies of frames in front of or behind of that frame.

Also, the present invention is characterized in that
said producing means produces said interpolation
information for each frame of said audio data, that
contains a predictability for that frame based on frames in
front of or behind of that frame.

Also, the present inventionvis characterized in that
said producing means produces said interpolation
information for each frame of said audio data, that
contains a state of sounds of that frame.

Also, the present invention is characterized in that
said producing means produces said interpolation
information for each frame of said audio data, that
contains an interpolation method of that frame.

Also, the present invention is characterized in that
said producing means causes an error for each frame of said
audio data, applies a plurality of interpolation methods to
data at which error is caused, and selects the

interpolation method to be included in said interpolation



contains an interpolation nethod of that frame. Al so, the present invention
is characterized in that said producing neans causes an error for each
frame of said audio data, applies a plurality of interpolgkion.g@@?ods to
data at which error is caused, and selects the interpolati AWE“ to be
included in said interpolation -6 27 April 2005 information fromthese
plurality ofnfoteapbbatioom mehdésesplacabl dy ngr t n el o Lot i@n neswdds of

t hese pluralj ipterpol ation methods. Mypeover, the present.invention
provi des anég%%fgha%tgo F 1’%%?361??0?18% WP ot T e‘?%‘b’i‘g][]itf?g Audi o dat a
formed by &npérpalatyoonfmétiaods, the audio data interpolation nmethod
characterized by, having a step for inputting said audio data, a step for
det ecting an err%?r%?‘$%35§%ﬁ %%%%eqfah%VQQﬁhgﬁnQf%ﬁ&é?f(ﬁﬂéﬁu%ﬂ%tiﬁﬁ%(n
estimati ng imtempelpdlat i mathoafbomainverodlat fuaneudio Wid th Saimk @rbyor  or
loss is defe S r j.nterpol ating the frame at whic aid
error or |o%55$§p%%?€gt§%,%€§h%§ln{ Sat *?ﬂéﬁéﬁﬂ%ﬁ??ﬁ?giaﬁ%QQHRq{hP£
estimated fohathatefizee hy savinesd isegp nfpr simputWiso, sdhe gudsent

i nvention p | de o] caus] o ter to execute. the audio
data inter p%?g%i o% %te o%&gg&%%s%?}rgéaérggeo%e@pgﬁo%o];%%%eogree% tT54%%nt i on
provi des a ebnpuieraudbaddbte, recoted ntpmes tima hiatg rac ormse @ @ireogiram f or

causing a computel.ig, expcuterfhe audie dats, i Nt&Lpol al on,  grethod as
descri bed above. Mreover, the present invention provides an audi o data
i nterpol at| At oRtPdd 42¢ § nteePofat i Hyt e Ut e flor by ata wWiighal ity of
franes, thesaudi or fok aod M eE PO AtaOFe TRINODy GBSt S i 7 eth e M G2 Step
for inputting said audio data, a step for inputting an interpolation
infornationl%formation estimated for that frame by said estimating

step.

Also, the present invention provides a program for
causing a computer to execute the audio data interpolation
method as described above. |

Also, the present invention provides a computer
readable recording medium that records a program for
causing a computer to execute the agudio data interpolation
method as described above.

Moreover, the present invention provides an audio data
interpolation method for interpolating audio data formed by
a plurality of frames, the audio data interpolation method
characterized by having a step for inputting said audio
data, a step for inputting an interpclation information of
a frame, for each frame of said audio data, a step for

' detecting an error or loss of each frame of said audio
data, and a step for interpolating a frame at which said
error or loss is detected, by using said interpolation
information inputted for that frame by said step for
inputting the interpolation information.

Also, the present invention provides a program for
causing a computer to execute the audio data interpolation

method as described above.



a frame, for each frame of said audio data, a step for detecting an error
or loss of each franme of said audio data, and a step for |nterpolatlrg a
frame at which said error or loss is detected, by using sg ¢.i. 0 ation
information inputted for that frame by said step for inpd?{gﬂbp%ﬁ%
interpolation information. Also, the present invention provides a program

for causing a cgARuyternHkoy, Féggg% hﬁpgn@?ﬁho%gggfd tgrgg%atkon met hod as

descri bed above. -7 27 Apri Fesent i nventr on- BrOV|des a
conputer r&aadpbéer segpdidhgensdidinmt hhatr eeoodds aa ppoggmamf bor causi ng a

ey ! PcuSEHEeal BEnBUTLP €81 BxEOLEEPOhBLLORLITROOE PR AESETLDRG, above:

Mor eover, the present I nventi.on providés an audi o
met hod f or mﬁﬁgpéoﬁétﬁﬁgcémbﬁd daedeformed by a pIurallty of frames, the

audi o data 'nterﬂgkéEk@P ”%BQO?reg ﬁEa§ﬁ€£ﬁ€fgnbyr9@¥ﬁQ9 QHS%EQIEO ata

inputting said audio data, a s or detecting an error or T0Ss of each
frame of sépaeéaﬂﬂétéaﬂame§h§ﬂeﬁofo#ntﬁpﬂ@laﬁgnbra@@i®n@@tmgf@wmed by

i nterpol ati gnpigt-an ey g PPaﬁeEraﬂﬁeaéuwbbc@a§§'gn€5§g51%£10$3§
detected, and a step for |nterpofat|ng the frane at sai error or

loss is det 8BEEACTBY1G8ANRYSARHINENE cf hOP af 9BNinEM bk hag | ®mld nowdied or
estimted fasthhah sEé@”?oPYd§€b9t§ﬁ§paﬁOérfﬁPUBE'f@b@roﬁsééggtfﬂﬂnéhe

i nter poI atiop i %%ﬁpa{lél on h resent 1 nvention provi S a program

for causing a® ?OtSagﬁecﬁt%t?ﬂefﬁﬁd?%P%ﬁ&%P$rﬁ%w?ﬁﬁ%@@%hﬂgﬁﬁlhod as

descri bed abDVerpALSO;ohh@nﬁbﬁﬁeﬂionnNﬁn&IﬂmaﬂéQytdﬂ&i@h0§wﬁwt@anJQﬁdab|e
recording causi Eg a uter to execute

the audio dag r%%egﬁg f?éﬁsﬁﬁgﬁéggggpd %Er}?ﬁﬁf he frame at

which said error or loss is detected, by u51ng said
interpolation information inputted or estimated for that
frame by said step for inputting or estimating the
interpolation information.

Also, the present invention provides a program for
causing a computer to execute the audio data interpolation
method as described above.

Also, the present invention provides a computer
readable recording medium that records a program for
causing a computer to execute the audio data interpolation
method as described above.

Moreover, the present invention provides an audio data
related information producing method for producing
information related to audio data formed by a plurality of
frames, the audio data related information producing method

L characterized by having a step for inputting said audio
data, and a step for producing an interpolation information
of a frame, for each frame of said audio data.

Also, the present invention provides a program for
causing a computer to execute the audio data interpolation
method as described above.

Also, the present invention provides a computer

readable recording medium that records a program for



Mor eover, the present invention provides an audio data related information
produci ng nethod for producing information related to audio data fornmed by
a plurality of franes, the audio data rel ated |nfornat|on r.od B met hod
characterized by having a step for inputting said audio ﬂ%ﬂ g step
for producing an interpolation information of a frane, for each frame of
sai d audi0cd&sanvAhseombheepreeeakebﬂventhena@ﬁowid@ﬁaaimtegpanatnmn
causing a congu%er tg exec g tEe audi o data interpolation nethod as
descri bed 866089 APs esfﬁé e88AY i nvention provides a conputer readable
recordi ng nedlumntbaVerecmhdSpaepengranvéntleﬂ Brovpdes 2005udhosdaga a

above. o GBVETPCLRE ReShhoPRTLAr; BREBPR,PabeR ACRLATGE AR a7

interpolatmmansmmtmnnatannlhmansuiasion tieYoceatbon of amsdi ot dagaan
I nt er pol at i.qn

the audi o AgrEed) ?Z?Lgﬁg{ggﬁ%yngor dbes | OBy, 8 phigality of franes,

( i on’transm sSsion device characterlzed
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Also, the present invention is characterized in that
said transmission means transmits both of said
interpolation information and said audio data only in a
case where said interpolation information differs from the
interpolation information of an immediately previous frame.

Also, the present invention is characterized in that
said transmission means transmits said interpolation

. information by embedding it into the audic data.

Also, the present invention is characterized in that
said transmission means transmits only said interpolation
information for a plurality of times.

Also, the present invention is characterized in that
said transmission means transmits by applying a strong
error correction only to said interpolation information.

* Also, the present invention is characterized in that
said transmission means re-transmits only said
interpolation information in response to a re-transmission
request.

Moreover, the present invention provides an audio data
interpolation information transmission device for
transmitting an interpolation information of audio data
formed by a plurality of frames, the audio data



.information by enbedding it into the audio data. Al so, the present
invention is characterized in that said transm ssion nmeans transmts only
said interpolation information for a plurality of tines.ﬂ@l O“H@ﬂ] pr esent
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applying a strong error correction only to said interpolation information.
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Also, the present invention is characterized in that
said transmission means transmits by applying a strong
error correction only to said interpolation information.

Also, the present invention is characterized in that
said transmission means re-transmits only said
interpolation information in response to a re-transmission
request.

Also, the present invention is characterized in that
said transmission device transmits said interpolation
information by a reliable another channel which is
different from a channel for transmitting said audio data.

Moreover, the present invention provides an audio data
interpolation information transmission method for
transmitting an interpolation information of audio data

y formed by a plurality of frames, the audio data
interpolation information transmission method characterized
by having a step for inputting said audio data, a step for
giving a time difference between the interpolation
information for each frame of said audio data and the audio
data of that frame, and a step for transmitting both of
said interpolation information and said audio data.

Also, the present invention provides a program for
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said transm ssion neans re-transmts only said interpolation information
in response to a re-transm ssion request. Also, the present invention is
characterized in that said transm ssion device transnitswﬁﬁkd. 005
interpolation information by a reliable another channel ' R"'%

different froma channel for transmtting said audio data. Moreover, the
present invention provides an audio data interpolation information
transm ssi GAYTeffod FOPPULEENLRi EXERYLANtRAL @RA6PalrA LRFOFRALAGACB! audio
data formdthydaapl deakiriyeaf abbages, the audio data interpolation
information transm ssi met hod characterized by having a step for
inputting said é36|o &gfaprﬁsgPéplPBP“LQPGlHﬁoﬁlgﬁﬁeadFPWEPéﬁée bet ween t he

interpolatkeadabméowﬁ&brdmnkomeaaﬁh thaﬂEr@Eosasdaaﬁg grgﬁtﬁoénd the audio
data of that franme, and a stegafor trans ttingébot sai d interpol ation

i nf or mat i ofi*ARd"€aPd “QBALSCHafe. SAPSHT et hRBe pRRELAt IRRIehREBAPRE BYI OBS a
progran1fometh@dZEsAﬁéserBQB @ausbng a conputer to execute the audi o data
i nt erpol ation tho ggscrl ove. Also, the, present invention

provi des a conp EFOVFgad FepF8§8P ﬂvﬁEHFﬁﬂ1Pﬁ%Yl 82 ofls2RdbP ofR Bin f or
causing a ¢nmBupeﬂatmoexenﬂbEmhheoﬁudr@ndml§sl@ﬁem@@haalﬂ@rnﬁthOd as

descri bed over .t he i nvention, provides_an audi o data
|nterpolat?g%X§n g?%a i 0 ﬁgﬁ?ggﬁbﬂnné?ﬁ8ﬁm?g+ 0@ n@ﬂ?%?lﬁﬁ &n
|nterpolatf@nmﬁdfbynatpénrgiiamdoﬁ flntmesf otmedabyia @huaality of frames,

{he audi o dat8rpbiheiBAl ahr8Pnk Pl ok TBELOLNLLENSH! SELAD, ”E%Qr?%fgﬁ‘{ aggerized

by having a step I nputting sai and
transmitti By PAELnEt ar ékAL fon iﬁP@ﬁﬁnﬂEoﬁaiéra@@c@ ditaneamd gastdemudi o

data separabel ¥rhnomi @i gabHLOi A8t Apolation information for each

frame of said audio data separately from said audio data.
Also, the present invention provides a program for
causing a computer to execute the audio data interpolation
method as described above.
Also, the present invention provides a computer
readable recording medium that records a program for

causing a computer to execute the audio data interpolation
method as described above.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a figure showing examples of the
conventional audio data interpolation.

r Fig. 2 is a figure showing other examples of the
conventional audio data interpolation.

Fig. 3 is a block diagram showing an exemplary
configuration of an interpolation device in the first,
second and third embodiments of the present invention.

Fig. 4 is a figure showing an example of a state
transition of a parameter determined in advance in the
first embodiment of the present invention.
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Al so, the present invention provides a programfor causing
execut e thg audi o data interpolation nethod as described above. Al so, the

present invention provides a conputer readable recording ggQ&&ﬂg@Qgt
records a programfor causing a conmputer to execute the a
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i nterpolation method as described above. BRI EF D
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:ﬁanhiré e Eﬂzgs of t present invention. I£Fls aﬁ%ﬁgure show ng

an exanple © 1% & qt?ecﬁf’ %"W%Terofdéﬂl@r MAnfsknim advance in
the first J’emtmdmrmnl of the present i nvention. -11 27 April 2005 Fig.

for
rgies in Fi gner vention.' Fig. 7 is a figure
g(]SI gl ning a cgrrpagrl g{)n of? tlilegusrégc X Sidddiimdme ¢n eramprles erft ai masnt i on.

ther fiq wbé:afmimmrm mirreg i t2NAryS QR t'hré Tsfé%o%%C% oRThofl L.ment of
Itﬁeagfesg;lt flr%rpe O %ntf ar e[nﬁl .ai ning an exanpl e of a way rIJ[&b?‘al ni ng
|t§§ %

t he predi ctab ¢ Present invention. Fig. 8 |s a figure for
Fig. 8 is a flgure for explaining an example of a

method for judging a state of sounds in the second
embodiment of the present invention.

Fig. 9 is a block diagram showing an exemplary
configuration of an encoding/interpolation information
producing device in the second embodiment of the present
invention.

Fig. 10 is a block diagram showing another exemplary
configuration of an interpolation device in the second
embodiment of the present invention.

Fig. 11 is a bloc diagram showing another exemplary
configuration of an encoding/interpolation information
producing device in‘'the second embodiment of the present
invention.

Fig. 12 is a figure showing a packet transmission
pattern in the fourth embodiment.

Fig. 13 is a block diagram showing an exemplary
configuration of a transmission device in the fourth
embodiment.

. Fig. 14 is a figure showing a packet transmission
pattern in the fifth embodiment.

Fig. 15 is a figure showing a packet transmission
pattern in the sixth embodiment.

Fig. 18 is a figure showing a packet transmission
pattern in the seventh embodiment.
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invention. The interpolation device 10 may be configured as
a part of a receiving device for receiving the audio data,
or may be configured as an independent device. The
interpolation device 10 has an error/loss detection unit
14, a decoding unit 186, a state Judgement unit 18 and an
interpolation method selection unit 20.

The interpolation device 10 carries out the decoding
at the decoding unit 16 for the inputted audio data (bit
streams in this embodiment) formed by a plurality of
frames, and generates decoded sounds. However, there can be
cases where the audio data have an error or loss, so that
the audio data are also inputted into the error/loss
detection unit 14 and the error or loss of each frame is
detected. For a frame at which the error or loss is
detected, a state of sounds of that frame (transient or
steady in this embodiment) is Judged at the state judgement
unit 18. At the interpolation method selection unit 20, the

r interpolation method of that frame is selected according to
the judged state of sounds. Then, at the decoding unit 18,
the interpolation of that frame (a frame at which the error
or loss 1s detected) is carried out by the selected
interpolation methoq.

In this embodiment, a parameter of the frame at which
the error or loss is detected is judged according to
parameters of frames in front of and/or behind of that
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Fig. 3 shows an exenplary configuration of an interpolation device in the
first enbodi mnent of the present invention. The interpolation device 10 may

be configured as a part of a receiving device for receiving th i 0
dat a, o? may be configured as an independent device. The Qﬁﬁ%ﬂﬁﬁ@thlon

device 10 has an error/loss detection unit 14, a decoding unit 16, a state
judgenent unit 18 and an interpolation. nmethod selection unit 20. The

i nterpol at i Dremevine d0rodstrdesimit dhedesedifng i@t dhedecoding unit 16
in this enbodinment) fornmed by a
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cases wher ethdeemun odalteshae detearved 1¥ jJueed $eddating he aydi o data

are also i | hto.the error/loss detection unit 14 and the error or
| oss of eagﬁ férngérjrteél{]s()f e aetctfrda.melfo X edime &t Awtilde tHe Jardedmeorthieoss i s
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met hod sel ecti on uni € interp _
sel ect ed addvr dignpnadenshef udged rstmatse iof fyoutdsf Eneroratehheddegodi ng

unit 16, t j | gt f_that fr frame at which the error or
|l oss is detég%ﬂe(r%ledirr%o'cg}r})r ?l(ra&cfo g&tﬂglf ttﬁ%ng'écl(ag& &4 anisﬁttélpﬁolo titHR net hod. In
t hi s enmbodiRfdiRme W Ipdnditetcon sdfdetrfag ifomame at which the error or loss is

detected is jud tEGOeHRE i ntRaLadMBt €115 0% #f LamMBS 0. fiant aof and/or
behi nd of thjat gigg 27 April 2005 frane a}nél a 8rfe e{gg)r r%h%eé St gtu_ *Pransition
of the parddié & NredAG Hédveacedopuddandedane he tf rateaasmitsitchg t he

error or |essid,s adehetited indomideed saaceodi RYhA1LHE fPQEQQEtSBdOB that
frame. However, at a tine of udln%the par aneter of "the frame at which
t he errormﬁpqqxﬂgqqgw i1s used for the other frames. In order to

connect the long window and the short window, a start

window and a stop window are there. At the transmitting

side, each frame is transmitted by attaching any of short,
long, start and stop as a window_sequence information
(parameter).

At a receiving (interpolating) side, the
window_sequence information of a frame at which the error
or loss is detected can be judged according to the
window_sequence information of frames in front of and/or
behind of that frame and a predetermined state transition
of the window_sequence information.

Fig. 4 is a figure showing an example of the
pPredetermined state transition of the parameter
(window_sequence information). According to the state
transition of Fig. 4, if the window_sequence information of
a frame in front of it by one_is stop and the
window_sequence information of a frame behind of it by one
1s start, it can be seen that the window_sequence
information of the own frame (a frame at which the error or
loss is detected) is long. Also, if the window_sequence
information of a frame in front of it by one is start, it

can be seen that the window_sequence information of the own
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detected, it is also possible to judge it according to only the paraneters
of the franmes in front of and/or behind of that franme, by not taking the

state transition of the paraneter into consideration.lrké?hs_ di ment ,
at a time of encoding the audio data by the AAC (Advanced*/A08l di ng) at
a transmtting side, a short window is used for transient franes, and a
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frame at which Y& FdE & thes ¢ lindotietsequed cean nFe rinddgeqd ageqrdi ng to
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that frane.an pr edet er m ned stogt é’frt faLg%s?i tlisorqe%SFtﬁﬁet\li%iaﬁdéw_s'@quedce

a
i nf or mat i on™® &Pd? §s &hej ghegeshdwsnynds efampbe @iah@eispﬁgggggrnined
ony.

state tran$iotri emaabliehewpanhamgker HN quence information). According
Jﬁdgl% ?g}éﬁ\?ﬁﬁa%}lg@ﬁﬁeﬁegoFiﬁﬁéﬁﬂat ien of

to the sta ransitiqn of Fig. ]
a franme intsﬁ%‘%t' 3ﬁa&t ?Sﬁmﬁnéapsbgt opdaad ahetranhsdewtsequence i nformation
of a'frame behi Ad af mkthbd @8e sbBestafh, i be seep that the

i on_of the om%&fF%%EfﬁgeFPgﬁ%té?nwﬂ?EhO@he error

wi nhdow_seq i nfor
or |0SsS i ggggfgé{lgd?"?@gﬁoﬁ@?tm 8b, spyndse ik ntlowssesiieheetoi nfor mati on of
a frame i ncPRehdenfaiproyienenisrsti@iig i e .that the

5 the Lol s TSR0t ok 1 wor e

W ndow sequggeg bpf I of the own -14 27 April
Also, if the mﬁndom?é%%%%%@% ?%éd?%%ﬁgcﬁp?ﬁreQﬁﬁkﬁﬂﬂﬂtﬁﬁﬂtﬁkof it by one is

stop, it cBhepkc ke imathe other cases, for example.

(Second Embodiment)

Next, the second embodiment of the Present invention
will be described. Even in the second embodiment, it is
bossible to use the interpolation device similar to the
interpolation device of the first embodiment shown in Fig.

In this embodiment, the state of sounds of the frame
gt which the error or loss is detected is Jjudged according
tp a similarity between an energy of the frame at which the
error or loss is detected and an energy of a frame in front
of that frame. In addition, the state of sounds of the
frame at which the €rror or loss is detected is Judged also
according to a Predictability for the frame at which the
error or loss is detected based on a frame in front of that

. frame. Note that, in this embodiment, the state of sounds
is judged according to the similarity and the
predictability, but it is also possible to Judge the state
of sounds according to one of them.

First, the similarity will be described concretely. In
this embodiment, the similarity is obtained by comparing
the energy of each divided region at a time of dividing the
frame at which the error or loss is detected in a time
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the wi ndow sequence information of the own frame is short. According to the
w ndow sequence information of the frane at which the error or loss is

is j i i ds t h rame is
detected that is judged in this way, the state of soun ] 5
judged. For exanple, when the judged W ndow sequence |ﬂfdﬁ%ﬁ?7@%xfs_ )

short, that frame can be judged as transient. As a nethod for selecting the

ble to
terpol ati tat St f, sounds, it is possi
I(:(r;n3| ger a@oi\%r}gﬁl O@ﬁﬁgx%g eoc%noeplgceh éﬂ diodutrletngroinn thé TdgcedTof

transi ent Ikingy thfe frraymet it divomrt tofe tharedirameon i @ ttheneotrgs ogases,
d enbodi nent of the present
vent on wi 11 ba descri bed. Srsn T RETEIR0NG EROGAHENEr Ees &y

|l be descri ven'in
Ip(r;\s/gln L: gnt &Vgﬂ?@rtlﬁm ntlér gdligt ieow oddwmiend ,s itirel &Ira'm@ tlrse divitdeEpehati on

f e S s .enhodi nent, the
gfglgeo?fssﬁﬁggj%?hfegqgﬁgne%hgtQﬂ@neh%rﬁL%SrFSF Pmp8§§d|§l& tééﬁed is

j udged accSfBitngLotto o4 §mﬁlpﬁﬂ¢tfrb@ﬁwe§hean énethy ehsthehkrameaatymhi ch

f that
or ltees t an e a.franme in front o
Ebgneer{n ggglt??neh?ﬁggéﬁgﬁggggﬂggugé @S Qgtf% €3 WRABBhCFhe error or

loss is def88fdd ™Ps2j tl§eshal do lécé§rdudgeﬂothaprédheyabrblgymﬁggrthe

d S onh a.franme in front of
Fhat® fl ambor! SkamD 18! A @brlgﬁgn%%mggéggk9thg%s§ e88f1§86ﬁ3§6d|§sjudged

ggggrdragn? %ﬁgrs%glVa?kgygéﬂalﬁﬁeoeréal&féﬁgvrtyr batcan bs al so
possi bl e t@nﬂmdgeeﬂhbystaﬁesimﬁaiﬁgﬂgf(@éﬁélﬁ'Q?gég%gggl9$ %HS”%ng}é?t he
2:2}::;:%5 ?Ek% ?gfgggg%g ﬁﬁﬁr?ia Sthe Eﬁe?@?96¥e@a%ﬁndbv|@bb tgion at a
time of di emrngrthepaftamé shewblobsthe eh&ofrfiel 0ss is detected in a
time In this embodiment, the enefgy comparison is carried
out by dividing the frame in a time region, but it is also
possible to carry out the energy comparison by dividing the
frame in a frequency region instead.

Fig. 6 is another figure for explaining an exemplary
energy comparison. In Fig. 8, the frame is divided into
sub-bands in a frequency region, and the energies are
compared with the same sub-band of the next frame. In the
case where (a sum of) the energy difference of each sub-
band is less than or equal to a threshold, it is judged
that "they are similar", for example,

In the above description, the similarity is obtained
by comparing the energy of the frame of interest with the
energy of the frame in front of it by one, but it is also

, possible to obtain the similarity by the comparison with
energies of the two or more frames in front of it, it is
also possible to obtain the similarity by the comparison
with an energy of the frame behind of it, and it is also
possible to obtain the similarity by the comparison with
energies of the frames in front of and behind of it.

Next, the predictability will be described concretely.

In this embodiment, the predictability is obtained
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-15 27 April 2005 region and the energy of each divided region at a tine of
dividing the frame in front of that franme in a tinme region. Fig. 5is a
figure for explaining an exenplary energy conparison. In &2is ﬁgB@%inent,
the frame is divided into short tine slots, and the ener gt Ang npar ed
with the same slot of the next frame. Then, in the case where (a sum of)
the energy Middafafice Pl ¢ACE Y10l 103 1F9BuIRR BF 1§RUBNE althr ehol d
it is judged that "they are simlar". or exanple. As for the simlarity,
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be indicated by the SiAmdmal ifey allee8lphraGCeodi REphQ 1HhG LBsr 9y
difference. Also, the slots to be conpared can be all the_slot or _a part
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same sub- b&tRofdantd ek tiMPlaid e (thathdhee §o8TRtétd ofa 18uhhst ¥ ifRe ener gy

di f f er ence afgieach surrdmn@Gnds dessplkatuar ig@qbalaste@ ant kheshold, it is
j udged th%h_"thgéiare siml f or In the above scription, the
[

r", xampl e.

L aorer ity e A S o S sy e BRDy X6t TR At Lo Brer o5t
with the ener acf tthee firtans iimploseiblef tiot makeonde Iputediictisnakaa
possible tq obtain he siml.arity . b h npari son w.th .energies of the
Pvo o mor @5 e qar & o “Bppiind ohdd SREEAorsadaliioh s80REER TR,
simlarity dnsdrite) conpdre sdme wietgi can agdertgye e etchier ufr dise flelti id ohei t, and
't is al 0. nOSRIRLE Jep QR AlaL tLNGE 37 ke BY 1% (GRS O Wi th

possible to use Gr = arithmetical mean/geometrical mean,

for example. In the case where the spectra are biased as 25

and 1 (the case as in Fig. 7A), for example, Gr becomes
large as indicated in the following.

(25+1)/2 13
Gp = . ==
(25x1)t- % 5

On the other hand, in the case where the spectra are
flat as 5 and 5 (the case as in Fig. 7B), for example, Gr

becomes small as indicated in the following.

(5x5)!~¢ 5

Note that the predictability can be indicated as
whether it is possible to make the prediction or not
(flag) . . .

According to the similarity and the predictability
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energies of the franes in front of and behind of it. Next, the
predictability will be described concretely. In this enbodinent, the

predictability is obtained -16 27 April 2005 according to | a a
distribution of the audio data in a frequency region. Fi g??’tﬂﬁ(ﬁgﬁhs?B are

figures for explaining an exenplary way of obtaining the predictability.
In Figs. 7ACPAEAHNTR ahalRf BRAsaBP Ve hetheids b2 Hat @f afeushow | tha figme

regi on and acfRAUENENCT 8810 ofS1S8OWs | e fdGredAs t @ct that it is
possi bl e to make_t he g{iedi ctip% can ﬁe sconsﬁ_lé d'eer3 eﬁi%sﬂl?drrgp%yl ng that the
correlation in théstifelsregfbaure Se¥ otp bbnime apeRtenmiary flegeel in t he

frequency regionyaPinkhenot beschaps, sGen OO i th &l GeaBre PG fACtgthat it
is inpossible to nmake the prediction can be considered as |Inplying that
the correl attohSi sudsak #erstepdeni) the t¢reseiwreregilvh kel tdel Bpectrumi s

flat in theyjafpeAUEREY £eGLPPaiASvAL Y&l Un Ofnd ot ediaiabifitys it is
possible to use G° = arithnetical nean/geonetrical nmean, for exanple. In

the case whéP@E8eRe28pbERPRIGRE OF aQBCES imntha ¢ase wWeke adhén Fig. 7A),

for exanpl esifp1beceiess bpsOeeASthawli £ad@fed ththerdol lowing. (25+1)/2 13
GP = (25x1)5 On the other hand, in the case where the spectra are. flat as

5 and 5 (the caséSad PRLEPY. ToB)Seioft Bh@nple, I RN ditthodhs

i ndi cated i actbedink! ovi fge §baBY/Pf Ss&khds (5%6)1s 'pAs it ecd hat the

predi ctabi | LiYa£30:0F bPShERESY 88 wINStAe "ol S PORI ] S So™® 1
cases of transient, using the repetition in the cases of
steady, and using the prediction in the other cases, for
example. Note that it is also possible to consider a
provision of changing the "others" region (of Fig. 8) where
the prediction with a large amount of calculations is going
to be carried 6ut‘in general, according toc a performance
(calculation performance) of a decoder of the interpolation
device, for example.

There are cases where the similarity or the
predictability can be calculated at the receiving side (the
interpolation device side) and cases where it cannot be
calculated at the receiving side. For example, in the case
of the scalable coding, if the core layer is received
correctly, it is possible to obtain the similarity between
that core layer and the core layer of a previous frame. By
taking the cases where it cannot be calculated at the

. receiving side into consideration, it is possible to
consider a provision of obtaining the similarity or the
predictability at the transmitting side and transmitting it
along with the audio data. At the receiving side, it
suffices to receive the similarity or the predictability
along with the_audio data.

Fig. 9 shows an exemplary configuration of an

encoding/interpolation information producing device in this

-18-



(flag). According to the simlarity and the predictability -17 27 Apri

2005 obtained as in the above, the state of sounds of the frane at which
the error or loss is detected is judged. Fig. 8 is a figur for %alnlng
an exenplary nmethod for judging the state.of sounds. In t ﬁ%éﬁ

Fig. 8 it is judged as steady in the case where the sin1|ar|ty is larger

than a certgppdialer.. Phet *&%c%fi%rg haRdrpbh alts ohU4aed raa thbansi ent or
others in the case where the simlarity is smaller than a certain val ue.

As a net ho®rosucddigedeivig et B0 MavePSorcanifdgumsthdd 2aPésitdPhgdto the state

of sounds, ddanshiRRIBPIRWIRe ¢ORSItFANsAIRKAWISHAR Alidusi RAGthheoronEee
substltutlon in the cases of transient, using the repetition in the cases

of steady,eaﬁ@né§ﬂﬁde@hésp@@dﬂ@@FBﬁn@ﬁnﬂhéeHﬂﬁér d8€es, for exanple. Note

that it is AiRQyInRed plod 2GRS d@KF oRmaRioVi $ireauefi nghaagiiog soenset hers”
region (of Fig. 8) where the prediction with a_|arge anount of

cal cul ati o ERCGEILRE Und &2 AR &8 dBterrodendra 1nLCEBAIAY to a
perfornaanro@@@h@@I@mhqnsgerfornance) of a decoder of the |nterpolation
devi ce, for exanple. There a%& &%se re the simlar

e

.
predictability F& oA &t S0RE F@@éF@Fﬁﬁtsﬁﬁgnéﬁhg Fﬁf@ﬁﬁglatlon
devi ce si d@htﬁract m&emmrmg tundansat the genriratleattdd atuidtibe dacaei(ying

si de. For a the cas of. the scal able.c d|n t he .care | ayer
is recelve§ gp éctrls %s%ﬁgsénterp I 6?§|ﬁn% & %F%PPaPrPduﬁéPﬁben
that core mwyareandthesa@néakayaromftaeppeeﬁoasabnadmy By Obahnngdthe

consi der at 5,1 TS e aBuahiet, In¥rRcydh (EIRMATIRTLIRGAER) 0F e
S|n1Iarltyeﬁmﬁmﬁéam@r@didm&bﬁmﬁﬂy datehe transnitting side and transnmitting
It The interpolation information can be obtained from the

original sounds (encoding target sounds) or a

value/parameter in a middle of the encoding. It suffices to

transmit the interpolation information cobtained in this way

along with the audio data (it is also possible to consider

a provision of transmitting the interpolation information

alone earlier, separately from the audio data). Here, it is

possible to realize a further improvement of the quality

without increasing the amount of transmission information

very much by (1) transmitting the interpolation information

with a time difference, (2) transmitting the interpolation

information by applying a strong error correction

(encoding), or (3) transmitting the interpolation

information for a plurality of times, for example.

r Fig. 10 shows another exemplary configuration of an
interpolation device in this embodiment. The interpolation
device 10' may be configured as a part of a receiving
device for receiving the audio data, or may be configured
as an independent device. The interpolation device 10' has
an error/loss detection unit 14, a decoding unit 16, a
state judgement unit 18, and an interpolation method
selection unit 20.
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along with the audio data. At-the receiving side, it suffices to receive
the simlarity or the predictability along with the audio data. Fig. 9
shows an exenplary configuration of an encodlngllnterpolatlap |208gnat|on
producing device in this -18 27 April 2005 r enbodi nent. k& Apri

encodi ng/interpol ation information producing device 60 may be configured
as a part of a fhandmtsgsponladévncdeivdcet tansailtti ngceheecaudhe dapar or may

be cont i gur ¢ ag.an uadseandent devieg,cThe peasagLnglEnienng!atlon

i nformation C|ng an "enco
interpol ati d lﬁnﬁ@r@amﬁdn TpeoduoumgedndnténpoIhelencmdfngmat1bhe (eneodi ng

t ar get soungimlgagq&glgq tﬂgtp?%dEPE ggiggg?géﬁnh%?gz ene 8%e the audio

data (bit sftreans). EC|ng uni t
64, the S|nUMdﬂﬁmﬁn@runhé @Bedhamamyl|tye|stabanﬂedouasStbe tnéefEQMQtlon

i nformation,(r d +i,nf i qQn) ;af ch tr of .the.audio data, The
|nterpolat|o% Sh?%ﬁn&??o%%ggg gg %géglggd ?8@??He1509P8Fﬁ§|dggﬁﬁ@gng
(en-codi ng tar §be dotindspletian vafaoempaianeter in a middle of the

encoding. It sufficesy Qe éh Qgﬂbhaapﬁl% ggrﬁg agéoaahgfg%n?ﬁéogo bt ai ned

inthis way along wt | S6 posSi fder a
provi si on oﬁtﬁﬁ&n§ﬁ1ﬁppﬁgsth§ SnﬁeiﬁoraiygnglQﬂothatlmnutaédne earlier,

separately ﬁﬁQ@kEBQa%@gho1Q§E§%atk€ﬁe’oftm5§ bgoﬁéhpl u5§9|£ﬁg a further

i nprovenent of ual ity W thout Increasin t Fansni ssi on
|nfornatlonStééﬁyoﬁuéﬁuBQS(QFCPF3h§ﬁ1F?lﬁbethét?ﬁP@lﬁéigﬁlbﬂf¢hm©th®m|on

with a tlnEldlEﬁ@reagé,uﬁgfet&ﬁ@sﬂhtéfﬁglébﬁohniﬁf@@&éﬁi@ﬂ 1én%9é§@ﬁtﬁn by
?ﬁfgybg?aﬁlstrongdggrgkecg%g%gtg%nso gggob§no%fain1ng tﬁéagfmllé;{kyt ©

or the predictability at the own device in the case where

the interpolation information is absent.

In the examples Qf Eig. 9 and Fig. 10 described above,
the similarity or the predictability of each frame is
obtained at the transmitting side (the
encoding/interpolation information producing device 80
side) and transmitted, but it is also possible to judge the
state of sounds of each frame according to the similarity
or the predictability at the transmitting side and transmit
that judged state of sounds as the interpolation
information. It suffices for the interpolation device 10'
to input the received interpolation information into the
interpolation method selection unit 20. The interpolation
device 10' may solély rely on the interpolation, or may use

v the interpolation information only in the case where the
interpolation information is present. In the case of solely
relying on the interpolation information, the state
Judgement unit 18 may be absent, and it suffices to input
the error/loss detection result into the interpolation
method selection unit 20.

It is also possible to judge the state of sounds
according to the similarity or the predictability,



information for a plurality of times, for exanple. Fig. 10 shows another
exenpl ary configuration of an interpolation device in this enbodi nent. The

interpolation device 10° may be configured as a part of cel ViaRg
device for receiving the audio data, or may be confi gur ed%fdgprglr?/dog

i ndependent device. The interpolation device 10' has an error/loss

detection dditdrdfmed Q%Oﬂlﬁ’élriﬂétljcﬁm nfe tid At jddgemidndinidndl8, and an
i nt erpol ati on net hod selectlon it 20. -19 27 r|I 005 xg?
pol ati on

i nt er pol at FANHRYY ceNab A&} SN ki VEL IR 4 AR Medhahe s
i nformati ofhbespsestide authondatdh Dithstyeanmit i Ayt et

|nterpolat|on information (the sim Iarlk%hor t he predlctablll2y is used

by the stat®ff}tfyehent®t %lltml%rp‘?\]e?nre‘l%}l Ve & % df° Jottds W the frame
at which tﬂ‘@c@ﬂ‘@cﬂ Dt ¢ 19551 4 151 glet aet@dnd i grudgea anﬁa)rdhcngilrigo unie

i nterpol at} nf oy mati on. Thesate ement unit de to judge
the stat ei @B%njcﬁt ?M?\ngﬁg‘% ﬁ?glﬁ]t er"f';ayynt Bt ptgfatl on

i nfor rralti OIht@ﬂ‘p(?TPalthﬁl nﬁﬁieortmht}mge dﬂ"lenayStLEﬁee wfe siowetd cAcdrodi ng to the
interpolatjon in ormatl n the case ere the .nterpal ation information
is pr esent{ Iﬁ‘gy sllt%tré“%fcas%% Chsy Wt & qu‘t?gcisqnm larity or

t he predi cimﬂm&mcaﬂi iéﬂ@mmerdte.\/lhe the tdscage sdilerley rdieyiiny emnpol ati on
|nfornat|o i s, absent Ies of Fl 9 and|¢%é%eﬁ¥3 de crlbed

In the exa )
above, Si TR A oo hjemg Tt b | }fe &each W01 8 ned at
the tr ansmmdlﬂge simlee g dviea t jeore ok vigdd nsteaqum:mam omithfr metsi dre pr oduci ng

device 60 , %@@ aar&?d ansmifed, Qut; ity Suﬁsleseorr%qsﬁmbs!se d& ddidgg, the

state of sou of eac frarre according to t simlarit or the
predi ctabité¢sylhatinhe thandeteding Ulﬂld"e hd transmit that judged state of

sounds as the iptefpPolpld Pbssible to cause an error at the

transmitting side, try a plurality of interpolation
methods, and select the interpolation method according to
that result. ' ’

Fig. 11 shows another exemplary configuration‘of an
encoding/interpolation information producing device in this
embodiment. The encoding/interpolation information
producing device 60"’ may be configured as a part of a
transmission device for transmitting the audio data, or may
be configured as an independent device. The
encoding/interpolation information producing device 60' has
an encoding unit 62, an interpolation information producing
unit 64, a pseudo error generation unit 66 and an
interpolation unit 68,

’ With respect to the data of each frame of the audio
data (bit streams), a pseudo error generated by the pseudo
error generation unit 66 is added by an addition unit 67.
With respect to the data of each frame at which the error
is caused in this way, a plurality of interpolation methods
(interpolation methods A, B, C, D, - ) are applied by the
interpolation unit 88. The application result of each

interpolation method is sent to the interpolation
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information. It suffices for the interpolation device 10' to input the
received interpolation information into the interpolation nethod selection

unit 20. The interpolation device 10' may solely rely on %9 .
interpol ation, or may use the interpolation information o I?“VHZPHQ case

where the interpolation information is present. In the case of solely
rel yi ng onPREerPALéPPoPAPRBALIPAT BPiAL Pbn, Athehet ApBerPodgehent unit 18 may

be absent, jamdrinhtsWhf be8autOnkNEHt t EBe E€REOLHPPBEatEbRCEESNI £EsUlt into
t he |nterpglat| n method selection unit 20. It is also_possible to judge

the state of288dn8% CattolBiAgPPoathensPrthadi iy eecefedprabfictability, -20
27 April 2Q6hpdeter winasthBeok NEehRQ! ahtoni ARt DRHget 686HAE! afBen and
transmt thgt de%ernhned |ntei ol ation geéhﬁd as_the |nterFolat|on
i nf or mat i ofi*&t CPREMELaABRELPP gtéPHemeF odsiff PRLECTRE £REOTAtREpbPati on
devi ce 10' thati npmpatrheonr eeeuved antetpehsmni Otednhoroméi on into the
decodi ng uni 16 Ege interpolation deyjc %0' may solely rely on the
interpolatﬁB%eFﬁPé? PPoﬁP%8Fmﬁg§°ﬂsggtﬁ%a?n B#Potation infornation only
in the case wheKetthehant eapothti dntetrpddathdn otnfsrpsaesentprddud heg case of
solely relyLk i nt,er pol.at i in% rmat i on he state.judgenent unit
18 Cana' nihis, B2, LS pRhaPPuBbRR kB "RRp PRent R0 °F 88 SLE (G0N
suffices tontapoblehéorrmethbdsgndetenpanimgresult th ntive t érecadétogli ng uni t
16. It is @%§ ?0§§EPEE to.causgan 5501, ?e Lapsptting side, try a
plurality o gﬁterpo.atfon net%ods,gand.sgée% ?%% |ntg$%olation met hod
accordi ng tBterhatatésnl methpg. bylcghpasinnotherapxkhpd tign comsilurat i on of
an encodi pgg “Eﬁ%@?bé&b??oh“ﬁx@% a!wtﬂrgﬁy%@iéeaéeg (91t hiSreams)
enbodi nent. The encodi ng/interpolation information
before the error is caused.
Note that, even in the first embodiment, similarly as
described above, it is possible to judge the state of
sounds of each frame according to the parameter of that
frame and transmit that judged state of sounds as the
interpolation information at the transmitting side. It is
also possible to judge the state of sounds of each frame
according to the parameter of that frame, determine the
interpolation method of each frame according to that judged
state of sounds, and transmit that determined interpolation
method as the interpolation information at the transmitting
side. It is also possible to cause an error at the
transmitting side, try a plurality of interpolation
methods, and select the interpolation method according to
that result.
(Third Embodiment)
Next, the third embodiment of the present invention
will be described. Even in the third embodiment, it is
possible to use the interpolation device similar to the
interpolation device of the first embodiment shown in Fig.
1.

In this embodiment, the state of sounds of a frame at
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produci ng device 60' may be configured as a part of a transm ssion device
for transmtting the audio data, or may be configured as an i ndependent

device. The encoding/interpolation information producing Xéﬁﬁ¥ﬁ8I has
an encoding unit 62, an interpolation information produci i 4, a

pseudo error generation unit 66 and an interpolation unit 68. Wth respect

to the datyndh egrd e of it audiqe cedatedt (B 1) usigeRRM)cora iRgeUdo error
generated hy the pseudo error generation unjit 66 Isﬁﬁggﬁd by an addition

unit 67. WEHFTEHRE 19t Hatta IdeMad® framg &f ¥@eerror s
caused in Hdiisvaray.i @ 14 Widd-tpo fidin efddeladtd amhTeila@dmen(d Myer pol ati on

nmethods A, B, C D, ........ ) are applied by the_ interpalation unit 68.
The appl i c&th gt riesulttae é%if‘ck?oqlﬁjtset“&olaatfir@t‘?‘erré’t%@% é’fge‘rir't d o Hé&e

i nt er pol atds + Py 271 APrdd 005, i nformati on producing unit 64. At the
interpolation Jinformation producing unit 64, the application result

(data) of each Jtntlet RASRILE Mt RS e defodd@V 1EHP" SdnFariddalinifng he

ori gi nal encosh ngr t@aed t SIS . sothials oft i eomtram, iantderjpelgbtigorhart hod is

sel ected according to fthat. comparison result, and transm.ted as the
i nt er pol at? JH¥ nilordR i Th s gtteaf‘fyaﬂg{ t&kﬁétt . S42hé S nter pol ati on

i nformati aforprigtduiigndforird t1dads petsioehd fafr deaanbileg tite iappliimddtaron resul t

of each iéﬂ(ﬂéﬁ%é@ééﬁg{mn@od and conparing it with the encoding target

sounds, it 9% al%o PossiBle to select the interpolation method by
conparing the applisatlisn resulttleofto aats lidererp@ranviisiometdfod with the
audi o dat i iy ) r r j used.+ NQjse ts, nin
the first %ea(mo%%%{elnxf?r%iln?ﬁbgéfy&a%mﬁsogn% 6"53 tg%ove, t| t 1's stﬁ)guglsqsb?)\efet 0

j udge the Htatfrafe, souhdidfinmdh o rdipt ca@dorspuigl s @ ft Hdepdiramet &t of t hat

which the error or loss is detected according to that log,
for example. For example, it is possible to consider a
provision of judging according to an n-th degree
conditional probability of a traﬁsition of the state of
sounds (a probability for becoming transient next or a
probability for becoming steady, etc., when three transient
states are consecutive, for example). The n-th degree
conditional probability is updated occasionally.

Note that, even in this embodiment, similarly as in
the second embodiment, it is possible to judge the state of
sounds of each frame according to the state of sounds of a
frame in front of that frame and transmit that judged state
of sounds as the interpolation information at the
transmitting side. It is also possible to judge the state

¥ of sounds of each frame according to the state of sounds of

a frame in front of that frame, determine the interpolation
method of each frame according to that judged state of
sounds, and transmit that determined interpolation method
as the interpolation information at the transmitting side.
Note that it is also possible to make the judgement of
the state of sounds by combining the judgement methods of
the first to third embodiments described above. In the case



frame and transmt that judged state of sounds as the interpolation

i nformation at the transmtting side. It is also possible to judge the
state of sounds of each frane according to the paraneter .; thi?% égama
determ ne the interpolation nmethod of each franme accordi ng M 21 j udged
state of sounds, and transmt that determned interpol ation met hod as the

I nt erpol atd')f)nc&ﬁlgﬂ{ﬁ?él%ﬁt theg i ! ted r@vem \qeelr ri & alipp possible to

cause an error at t transmttlngs |ty Of |nterpolat|on
met hods, ahddgemert meEheds eaxrfblmk%nthmtmm diamp nehensiate esul t .

(Third Enbodi mogd) ¢ Nehnod Nifed 14 16k RO @lcd I RARENicivent i on

wi Il be described. Even in e third enb ment, It 1s "possible to use the
i nt er pol at o Ryt en s?lfﬁmwlft%lqmeie‘flrﬁ%rémﬁ amﬂ@pdjeinwdﬁngt He ftibrest

enbodi nent 1sé1é)gwt|{h‘l,:élgtioln Gt mim tin theStat@ @f sounds of a

frame at -22 27 April 5 which the error or loss Is detected I's judged
accordi ng fofefeRCas a‘%‘e Pblfgsdt}hd"so dfig f¥%me in front of that frane.

However, it is Bhs0,pPssidd € th tlk e diidaarmids Ry ér%lmstéﬂec State of

sounds of a frame behind of it into the consideration as wel

possi bl e t o EohseRRe A HNeH bvi 4§ AT Yie hedt vl ringy oney ddradt %“Hécé?t éth@ of

sounds of {dveefEIeEs i dNtnd tied NGy thding &Hte@rzfdxa%ﬂe%pah%%%trﬁady if the
steady state is continuing for a Ion%, peri od, for exanple Is simlar

for the traMsTEMT 19t 1% AT IPosEDIET & T et perrof\ﬂrs% c?rf gfe
mai nt ai ni ngudi ¢ odp o, twlanst teaanscafrst hﬁltsttaiea dﬁtlsancisxwrpotlrae;lfoﬁqarre, and

judgi ng they of af £.0fc oy, o SNe If A, o WAL NS Fiucind TR 1S

interpolation information on a basis of the sound source
without errors before the transmission, and which have an
excellent effect in that the redundancy due to the
interpolation information is small, but they do not mention
the transmission method of the interpolation information,
and a way of transmission such that the interpolation
information regarding the lost audio data is also lost
together will have a problem in that the interpolation
method cannot be switched appropriately.

For this reason, in the following fourth to seventh
embodiments, it is made such that the possibility for
either one of the interpolation information and the audio
data exists becomes high, and the appropriate interpolation
method can be applied in the case where the audio data is
lost. Also, by embedding the interpolation information into

. the audio data, it is made possible to decode the audio
data even by a decoder that is not compatible with the
interpolation information. InAaddition, it is made possible
to suppress the redundancy by transmitting only in the case
where the interpolation method is different from the
previous frame. Note that, it is commonly assumed in the
following embodiments that, with respect to each frame
AD(n), AD(n+1), AD(n+2), - of the audio data, there
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for exanple. For exanple, it 'is possible to consider a provision of
judgi ng according to an n-th degree conditional probability of a
transition of the state of sounds (a probability for becqu pg.t si ent
next or a probability for becom ng steady, etc., when thgggﬁgygg@gent
states are consecutive, for exanple). The n-th degree conditional

p_rObi'ibi : i tyxi{étslpﬁllﬁéeﬂn@@ﬁ%si@qgﬁ%ﬁ yinNokga ¢ 1o CEUEN, icL‘Mrh@ﬁ)derTbOﬂi ment,
simlarly in_.the second enpodjpment, it is possjble to |judge the state
of soundsgifnéaéh franéoﬁcb%?H?%51Q% e WEIRAbi I BRARAL BT frame in
front of thathédanenatidetcassnilictdathd tidtrethstpé elootf. sounds as the

interpolation ipfornmation at.the transmtting side. It is also possible to
j udge the statePF%?pE%u @go%%m%%gﬁ frane according to the state of sounds
of a frame in Fignt1dfshbws 4rpaekedeteamdnnes ¢ hen i puetgxal ain othe met hod of

h f i t hat j udged. si at f. dt it that
dot or m ned® At of bob B SRL Het o™ el THEE | b bbb Gt G S brac 6 at 't he
transm ttifipasesleto. thet audhat frdmeé sarad stheoigstiddeotat imake t he judgenent of
t he stat f b nbi ni t j ud t th f first t
third embot Ferlar Heler TR ABBYE. P I (e Chats i o otpt 140 Bpostf
combi ni ng thenmntérsoidttes 1wfgrvetve gt D) ! hehe jpeigentertt (medhods and
meke the judgernt compeehensiyelys) Naxt .o emodismnt s, ofoghe audio data

. (@) .
interpolation 1nformation transm ssion device a § e Jlaccordlng to the

present i nieferoatiwnl Chendéscrimethe reakes afllens tthe rfdrendeentd Fig. 12
to Fig. 1603pe andip. dahacolerep! alion day Cesofvade figst to third

enbodi nents descri bed above are ones that swtch t i_.nterpol ati on net hod
by using tfHeeERidFiemtef pbratierrdshittuRd i G bkt st hif fpErassed

conpensat i Bg €4F Py snBf ol herh@ush Ot & n v £ LaTbif By uPidtg thife opti mal
InterDOlatiSQerpolation information CI(n+2) for the lost frame
AD(n+2) portion. _ 4
The time difference x may be fixed, or may be variable
for each audio data or each frame. For example, it is
possible to provide the tolerance with respect to the
bursty error by making it random for each frame, or it is
possible to change it adaptively according to the error
state of the transmission path. It is also possible to
transmit a plurality of interpolation informations CI
together with respect to one frame AD. In Fig. 12, the case
of transmitting one interpolation information CI for one
frame AD with the fixed x = 2 is shown.
Fig. 13 shows an exemplary configuration of a
. transmission device in this embodiment. The transmission
device 80 has an encoding unit 82, a time difference
attaching unit 84, an interpolation information producing
unit 88, and a muitiplexing unit 88.
In the case where the time difference information "x"
is already known at both sides of the transmitting side and
the receiving side, as in the case where it is negotiated

in advance by the transmitting side and the receiving side



with respect to the loss of the audio data by producing the interpolation
i nformati on on a basis of the sound source wthout errors before the
transm ssion, and which have an excellent effect in that éyﬁﬁ%qﬁgﬂgancy
due to the interpolation information is small, but they d ! i on
the transm ssion nethod of the interpolation information, and a way of
transnlsS|%p S cg'th the |§ter I_nf or Lng the | ost

al a Lon re
audi o data‘'s lnﬁgg ?héﬁe CFFCH&9518anHBWeﬁ1FRgFH tCthe
|nterpolatm@nanmﬁkhod1¢ammgtbbepswmubhednampmopmrahGMyt Eae this reason, in
t he follomnn fourth t event.h _enbo nts, .it e _such_that the
possi bi lity'F qrm HfWe&ognénqﬁC?ﬁéngngéggoﬂitF8nthﬁfbp fPSﬁaﬁﬁanthe audi o
dat a exi st dnifecomgs on @if, waridht feaappr(opiicat @iilnt eepokdtrond wet Aedanan be

D oo b Lo SRR iR BT IR b3 10k Rk . FUROpnDY cELBEHALRY the

I nterpol ation ifFormation iAot e au
decode thet@wdmo1Sdataee@emobyndlde¢edehathat is mbe tompapbbheiwnt h the

i nt er pol at i;on j,Af.qrmat i,gn agdi tion 0s8Si .0 _suppress
t he redundé%gfr@ tgghgﬁlp ﬁ%h ?? E |nigh%sc Sg@?ﬁ grggtgggsh SFp%Iatlon
met hod i s dirfofvérsdon bﬁomwahsmpmeunau$héranélcamuentmafprmatuencsnnhnly

g%?ﬁ;md A:D?atshethe %(ltn% QQf%%Banﬁﬁtfg g%&o ;wtvgh gregsf ggrﬁg ;_\g ffagg%

exists the Pﬁﬁérﬁ@lé@ﬁoﬁbﬁﬁﬂaﬁﬁarﬁeﬁOGPGﬁ}oncrémel?f torEn¥Ryme, for

Indlcatlngah%%goahwﬂa&h%naﬁ&QQbe&h@@onnehbegﬁatQohhex@ﬁ$¢)where that frame
is lost. (Fourth Enbodinent) Fig. 12 shows a packet transm ssion pattern in

the case of trdisAiSs®P§81Byegitei AGNaLArReadPFPELEARR Of iMBludibges to the
audi o franenand nithe plontenpal ahirePmaitAbAT OBt hAA- tHBeipacketi Hyn) contains

the frame AD%ormatlon as padding bits of the IP packet, for example.
Also, in the case where the audio data are encoded by AAC
of MPEG-2 or MPEG-4 (as disclosed in the MPEG standard
specification document ISO/IEC 13818-7 or ISO/IEC 14496-3),
they can be included within the data_stream_element, and by
embedding them into the MDCT (Modified Discrete Cosine
Transform) coefficient immediately before the Huffman
coding by using the data embedding technique (as disclosed
in Proceedings of the IEEE, Vol. 87, No. 7, July 1999, pp.
1062-1078, "Information Hiding - A Survey"), it becomes
possible even for the receiving side to completely take out
the interpolation information CI and the indication
information because the Huffman coding is the reversible
compression.

' As a method for embedding into the MDCT coefficient,
it is possible to consider a method for operating the
coefficient such that the lowermost bit of the specific
MDCT coefficient coincides with the interpolation
information, for example. The coefficient for embedding is
preferably be a position where the degradation of the
quality that can occur as a result of operating the

coefficient is as small as possible, and the overhead that
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the interpolation information Cl(n+2), the packet P(n+2) contains the
frame AD(n+2) and the interpolation information Cl(n+4). In the case where
t he packet P(n+2) is lost, if the packet P(n) is already rgc ivg& t he
degradati on of the decoded sound quality can be suppressed2 H@"y p?ing out
t he opti nal interpolation by using the interpolation information Cl(n+2)

for the |ostyf 3y +2), RQr. N, el diffe apGe x na be fixed, or
may be variabl e Q§6¥é§gc S%Shégtaf Qﬁa%gﬁ% %B i ormanﬁﬁﬁg %V i's
possi bl e t ®PFrGtide tihe m@wéﬁanc@nwluh aespmaﬂltastbessbbﬂsty error by

raking it randomd of seasid FBFCRR ohlinks RSOThEl 8ka CRRRILL gdapt i vel y

according to the error state of the transmssion p055|ble
to transnminadg GﬁuﬂéﬁﬁﬁVC@ﬂVﬂﬁgeﬁﬂdBatﬂ@nISnﬁQSﬁabﬂ@ngocronS@gethEhewnth

respect tou%@eo&r%ﬁ%a@@erlﬁl%'gf ézheﬁpgrca§eEF9f(&EQE%QbEtT9gnQESEt

|nterpolat|on I nf ormati on for one xed X
shown. Fi gPTrP3o8Rdvs (&F @%éﬁépéﬁQ é@nﬁh@uﬂEFFoﬁtéﬂdardtSaﬁsmfésammOUeV|ce

in this enedumRnte RFee 16830SNessi @Ramge¥l CRléQ has gfReepgadipg unit 82, a
time dlfference attaching unit 84, an interpol ation I nformation prodUC|ng

unit 86, afdPgdting fedri agdukrenspittingngheadntarBpdathentine difference
InfOFﬁHthﬂnf&zmaﬁ&o@|bﬁdQYfKBOﬁﬂfﬂhmgoh@ whees @ﬁetmﬁtéf§8§5¥35hng si de
and the rec i si de, ere s negotiated 1 n advance
by the traW?%hPtlggagﬁaé aﬁdeﬁg §8§§F9FﬁggsWHEth?S E?gAbPFFrEGéStb?nlt is
obt ai ned by nifbemealionl ati embkidsdaiapenati erapar apehet, betofBY be possible
"t er pol at oo RF 5 A4Ei SROBt EoAPen PREAE( bRl BhSR: PPEBLbTEl Ebred to as an
i ndi cat i oncontsadeet mopromishenf ofl embadiiingnthhe €dsg Whee®f in the
audio data.
(Fifth Embodiment)
In the fifth embodiment, in the method for
transmitting the interpolation information CI by giving a
time difference from the frame AD similarly as in the
fourth embodiment, it is made such that the interpolation
information CI(n+l).1s transmitted only in the case where
the interpolation method changes, that is, the case of
CI(n) # CI(n+1).
The transmission device in this embodiment can be made
to have the configuration similar to the transmission
device of Fig. 13 described above.
Fig. 14 shows a packet transmission pattern in the
case of transmitting the interpoclation information only for
¥ ‘ a frame at which the interpolation method changes and
transmitting the indication information together. In the
case where the time difference information "x" is already
known at both sides of the transmitting side and the
receiving side, it may be possible not to transmit the
indication information.
At a time of transmitting the interpolation
information CI only in the case where it changes, if that
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there is a need to indicate that it is the interpolation information of
which frane, it is possible to consider a provision of transmtting the
i ndication information such as the time difference inforq$;éi |268' or the
frame ID "n+x" or the absolute reproduction tinme of that 2 ong
with the interpolation information Cl(n+x). It is possible to con5|der a

pr]?vi sion Qﬁtéméléﬁtmbh?ﬁ)ﬂﬁﬁﬁm:% imkifﬁmol[r@{ iﬁrbcﬁir@adgﬂ’ee i ndi fﬁti on
i nf or mati on adding bits e acke or exanpl e so, in the
case where” ?‘ﬂida Bl R W& LG ‘é‘h@o]deﬂ“gylwp‘blfam%ﬁﬂr m 4 as

di scl osed émaitdes MG st eddanse ﬁtpeps fi et d o o ciiMaEe 13 11R3513818-7 or
| SO | EC 14496- %%%%&%ggytgﬂgnbe incluyded within the data-stream el enent, and
0

by enbeddf P ¢ MBS VB B RP DY S\ St oSt st o i Y or m

coef fi ci eninformat edel y1 beferie wieh HHd Mbme cpdifd-dycdisi ng the data
enbeddi ng tech ue rg%s dj sclosed, in Praqceedi nrgﬁrge of, the | EEE, Vol ..87, No.
K

7, July 1999, LR, 1§ nkoRAR Gh i R Mt ions# MEPYLS AN becones

possi bl Ie ecyﬁntxfax]gsmhetm@e@m:,ngtdrse ﬁﬁxﬁ&dmrmdﬁirelﬁhf]gak@@wn de}e a
i nt erpol ati.on_infornasion e indication _informtjon because the
Huf f man cddt fjs LY h% r%%?%l ff ]c%np]r%’ss‘ia}% fpiﬂ% §%6r enbeddi ng

into the I\mrnca))effs cc@ntgined drslypcnsrsnbiee Iia):ma?(dﬂrl)a, matthag f or
operati ng pefficigent_such that st b|t of th specific
;{rbel n% {: the t%acil-heat Pr'{] pOr} et P r? qﬁ'\

MDCT coef f1'¢l en ihecides Wi ein atlon of mat 1 o
exanpl e. Thetfcmmti@ntirimrrmm’eudlmn@) mﬁefsarsatﬁlwerbevmerpametl on where

t he degrad&;élg)& Oﬁ(r‘il‘f ﬂé‘aidéé/ %)]{Hati %(‘Stgl fehatJeﬁ ltt[cho é]oe,;)erati ng the

coefficient 1s as sma possSi e overhead t 7 Apri
2005 can iHrreomelasieon rf@%‘wqdof changl ng the Huf fman code by operating

the coefficientgpds Ao Bl lchPOSEHNE 1s a provision for applying
the strong error correction only to the interpolation
information. For example, it is possible to consider a
provision of using the FEC (Forward Error Correction) only
for the interpolation information CI and including the FEC
data in another packet. It is possible to make it such that
a packet in which the FEC data are to be included is
already known at both sides of the transmitting side and
the receiving side, or it is possible to indicate that it
is the FEC data by the indication information.

It is also possible to consider a provision of re-
transmitting only the interpolation information. For
example, a possibility for having the interpolation
information CI received can be increased by making the

' automatic re-transmission request only for the
interpolation information CI by using the ARQ (Automatic
Repeat Request), and the redundancy due to the re-
transmission can be suppressed by not using the ARQ for the
audio data.

Note that, even in the fourth embodiment, similarly as
described above, it is possible to use the loss

compensation technique with respect to the interpolation
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As a nmethod for notifying that the data enbedding is nade to the receiving
side, it is possible to consider the wuse of a marker bit of a header of
RTP (Realtinme Transport Protocol) (as disclosed in the | Ast rd
specification docunment RFC 1889), for exanple. Al so, in the RY f
enbeddi ng dafa and trapsmtting the interpolation information only for a
frane at whf %r?%él?ﬁtgfpolation met hod changes, a flag indicating whether
the interpol ati hixitmfenvediments enbedded in that frame or not becones
necessary for e but consider a provision

ch fra it.is also.,possible to
of enbeddi ng th?% W%ggﬁgél?m?%dllt%eenat’au eoad)af&q (%Bﬁ%tq’{l n‘gbedi ment) In the
fifth enbotntentolatidinei midimat far arne ansan dniil higed heedaxtaer ot .atliron
informatiop Cl b ivipg_a..1ine difference fromthe frane. AD signjarly as
inthe fourth %%%%dijrrgn??fﬂc?% Fade SUuEH tqﬁ??l?% Ph%rol qéﬁ'?’
i nformati odmeién+td .bhs diffsment eshemnlfion ntHheawhise deter eand hehe
i nter pol at | . C s, that is, the case of.., Cl( .t Cl(n+l). The
transm ssi %rgp%rgéig%g}%’p?ﬂ?%fe%%la‘?rh‘enﬁorcaeﬁ(ad@%r%de’rh% ouﬂt)a & HfTon
confi guratimhosnatiens tHor he 1 hanshi gsich frdedcaenayf e georltd idesicriirbed
above. Fi a packet transmi ssion pattern in the case of

4
transnittiﬁ% t%% Inferpolation information only for a franme at which the
i nt er pol ati on nEréodr hemiesi andievienmsim ttth iy anie d imintatdaon benfrardeat i on

together. ¢& fidee CRse-IElSutderdd e ifderencg,d nformation "x" is already
known at both sides of the transmtting side and the receiving side, it

may be pos¥PHPELMSL 1R HeERAAE QD t 1 ot oq iRgiP dufridientaoree AT & it ne of
transmttiggot heignter podsdd ohed iddpFdmtion Cl only in the case where it
changes, if thaéié??ls shows a packet transmission pattern in the
case of transmitting only the interpolation information for
four times. The Interpolation informations for a plurality
of frames contained in one packet may not necessarily be
those of the consecutive frames. The indication information
is also transmitted together with the interpolation
information CI if necessary.

(Seventh Embodiment)

In the seventh embodiment, in the method for
transmitting the frame AD and the interpolation information
CI similarly as in the sixth embodiment, the interpolation
information CI is transmitted only in the case where the
interpolation method changes similarly as in the fifth
embodiment. In that case, the indication information is
also transmitted along with the interpolation information
cI. ‘

The transmission device in this embodiment can be made
to have the configuration similar to the
encoding/interpclation information producing device of Fig.
9 or Fig. 11 described above.

At a time of transmitting the interpolation

information CI only in the case where it changes, if that
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27 April 2005 interpolation information Cl is lost, an incorrect one would
be propagated until the interpolation information Cl changes next, so that
it is preferable to use the | oss conpensation technique “%}Qﬁﬁﬁig t to
the interpolation information Cl along with the tinme diff r one
thing, it is possible to nmention a provision of transmtting only the
interpolatiggﬁlﬁé%rﬁulon for a plurality of tinmes. In Fig. 14, the fifth

enbodi nent RS2 GO JREQ TR 16M L d 5t Ao spackeet ip@eHrec themeby

i ncl udi ng itoulnd the magkdia dumnd the Q%Gclg%tpoli(arﬁ'o)m H}%r[ma%%p hation
|nfornat|on CI(n+3) eX|sts even when the packet P(n+l) ost and’it is
possi bl e t & TRAEEh TR dth ai§ ﬁgﬁﬁﬁdabﬁ@rt@n@ﬁﬁeﬂh@hﬁ@gs there is a

‘ti rSitguen etrnrQr QLitell @R 0N hh
provi si on fompesypafti i dnh queNg i esh CFS osst|§x5398%n§ﬂ8er .

|_nf.ar mat Faor exanp It
provi o on. OF TGA Ao CHeC R GRGar A8 PG SeBIPABE SR SHFPRE! GF rone
i nt er pol at icon rerftdomatdndly Glo and un&buﬂbugthbﬁ Eﬁ@orﬁﬁ&QOhn @@ﬂﬁ@ﬁ?l?aCket
It is possi an QP%P fé% su % t%att s gq 5 gata are to
be i ncl ude Feady Bndih O M58¢En i dé§ BP FH Fréﬁsﬁpﬂﬁﬂ §rskde and
t he recelvmm@wmam@n of usiing mmssFEbe TOrledampue that it is the FEC data

by the indicati nf rgtLQn., S a $9 ROsSI I bl e to _consider a provision
o¥ re- transn1t?? g &%Iy th% FB atT 8R Wﬁ?ﬁ?ﬁﬁt?ﬁﬁteﬁﬁrlneiaﬁple a

possi bi | i t faBér cHa@PRg il RE Thﬁefﬁélan&Mnt0|nhermateopOEhtneﬁelved can be

h t S n,reques for the
Dt er pot at i onornped ok @ndt kB Eel B A0 ThPELRD LR ETRE® nlRee R ucet)
and the red@BAdadey dudredet pé phichr henisseopotanibe mappoeseednbysnot
using the ARQikObokREH1BUALO1HRIAdNRRE {HRErpEYEPILR 1REFVELD S

[ nt S|n1IaH
enbodi me for a plur%llty of frames in one packet, and separately

generate the FEC packet (Pci_rec) (as disclosed in the IETF
standard specification document RFC 2733), or it is also
possible to transmit the interpolation information CI(n)
and the FEC information regarding the interpolation
information CI(n+1) by including them in another CI packet
(Pc1) in which the interpolation information CI(n) and the
interpolation information CI(n+l) are not included. It is
possible to use different FEC rates in such a manner that
it is 1Pci-re¢ per 2Pc: for the interpolation information
CI and it is 1Pci-fec per 5Par for the frame AD, for
example, or it 1is also possible not to apply the FEC at all
to the frame AD.
Even in the case of re-transmitting only the

¢ interpolation information, similarly as in the fifth
embodiment, it is possible to consider a provision of using
the ARQ only for the packet of the interpolation
information, for example. In the line switching, it is
possible to consider a provision of collecting only the
interpolation informations earlier andvtransmitting them by
using the ARQ in advance. Also, in the case of transmitting

only the interpolation information by another reliable
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descri bed above, it is possible to use the |oss conpensation technique
wWth respect to the interpolation -28 27 April 2005 information Cl. (Sixth

enbodi ment) In the sixth embodiment, the audio data and th i n | ati on

infornatio% are transmtted separately. In this case, it %ﬁﬁPPLg@ﬂfp set

the payload type of the RTP header to be different ones for the audio data
np e. The |nterp%Iat|on

and the i h at i;qn sinfar,
|nfornat|oggﬁ¥%$ha 6ﬁﬂﬁ P%fgg %ranesongﬁ 58 BoREAVHE4°PnCTone packet. The
transn1SS|6ﬁ@ﬂ§mhﬂ§lmm'ﬁhﬁsl@ﬁ@m@pﬁanuomannmermadeonteyhama roe/Ip

R L S R S S L T S s

device of Fig eScrib .
transn155|6ﬁa@@ﬂ@ern in the case of transn1tt|ng only the interpolation

f t f QUL hLiMesS .- The i r for tlons for_a plurality
BP ?;gﬁegogonfgpgggufg%gne%w eh ? %%% %gk% BSQFPF beSiPfoRELYf 2Fhe

consecut i v8eEFaFRsd ?W@VﬁndﬂéaﬂSOHOSﬁﬁbﬁnatoonse|Shal$ossransn1tted

C nece sar Sevent h
Enbodi ment Y Orh cr a0l RecRhy e, hILA" TBEbBRL Yo, hBf FEPIRbS LAt iRt i ng the

frame AD ahBIPEB2tAPBr Bl ati on |nfornat|on Cl sinmilarly as in the sixth
enbodi rent , t he i aber pakakb@Rcni BHOLERLL PR %bb&x@éﬁ?é%‘é?ﬂﬁ% y in the

wh i nt erpol ati on net anges sim fifth
gﬁggdlngaf EPXetﬁéF EggéalPﬁg Pﬁdpébﬂgoﬁh?npéﬁhﬁfl@ﬁit@hlags@etwam&n1tted

al ong wi t hatsheni kempokat be® tREOFFBEERD ChvedPEok ' 2NSMBSSLOM fgyice in
this enbodgg%%&a ?y eveHagg the line switching network by using the
frame synchronization.

As described above, according to the present
invention, it is possible to judge the state of sounds of
the frame at which the error or loss has occurred in the
audio data, and carry out the interpolation according to
that state. In this way, it is possible to improve the
decoded sound quality.

Also, according to the present invention, the
possibility for either one of some audio frame or the
interpolation information regarding that frame exists
becomes high, it is possible to apply the appropriate
interpolation method in the case where the audio data is
lost, and it is possible to improve the decoding quality by
using only the small redundancy.

Note that the interpolation device, the

¥ encoding/interpolation information producing device, or the
transmission device of the first to seventh embodiments
described above can be a device that carries out the
operations such as the interpolation, the encoding, or the
interpolation information producing as described above
according to a program stored in a memory or the like of
the own device. Also, it is possible to consider a

provision of writing the program into a recording medium
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to have the configuration simlar to the encoding/interpolation

i nformati on producing device of Fig. 9 or Fig. 11 described above. At a
time of transmtting the interpolation information Cl onl¥ in ig ase
where it changes, if that -29 27 April 2005 interpolation hABF 6@%;1 Cl is
lost, an incorrect one would be propagated until the interpolation
infornatiog qi qﬂanges next, sqo that it is preferable to use the | oss
conpensat i SrtE&HhiGudakert iceddsss £oTt KEaMRLEP poratreadinegntsr #&eMmon C .

In the casemf mpPPding R istkr.ong error correction only to the
i nterpol ation |nfornat|on simlarly as in the fifth enbodinent, it is

possible to consiid& &‘epP6@§§P6n18Weﬁ§ﬂﬁQ {BenpECtof §e dimiped. thig. 16

shows a padfket enbaiSMes%isOn RO iabokRe aﬁ@SQtOEaﬁpBEY??QOTtP@eEEgnonl y
to-the |nterpolat|on dnformation and transmtting the interpolation

i nfor mat i onf 25y’ Mg eagdenst WikihdR PhéaPﬁFePﬁopaﬁléﬁVﬁéﬁhéé Ehamges.

It i s possiillse esgemeel.ude the interpolation informations for a plurality
of frames in one packet, and separately generate the FEC packet (Pci-FEc)
(as disclosed in the | ETF standard specification docunent RFC 2733), or it
is also possible to transmt the interpolation information Cl(n) and the
FEC information regarding the interpolation information Cl(n+l) by

i ncluding themin another CI packet (Pci) in which the interpolation
information Cl(n) and the interpolation information Cl(n+l) are not
included. It is possible to use different FEC rates in such a manner that
it is 1PCl-FEC per -2Pci for the interpolation information Cl and it is
1Pcl - FEC per 5PPD for the frane AD, for exanple, or it is also possible
not to apply the FEC at all to the frame AD. Even in the case of
re-transmtting only the

-32-



interpolation information, simlarly as in the fifth enbodinent, it is
possible to consider a provision of using the ARQonly for the packet of
the interpolation information, for exanple. In the line Sﬁéphwgq S
possi ble to consider a provision of collecting only the 3 on
informations earlier and transmtting themby wusing the ARQin advance
Al'so, in the case of transmtting only the interpolation information by
anot her reliable -30 27 April 2005 channel, it is possible to consider a
provision of transmtting the interpolation information by the TCP/IP and
transmtting the audio data by the RTP/LDP/IP, for exanple. Note that,
even in the sixth enbodi nent, sinClAMSy as described above, it is possible
to use the loss conpensation technique with respect to the interpolation
information Cl. Also, the fourth to seventh enbodi nents descri bed above
are expl aL ned Abyauré rigta Interpalaticat dewte ¢rh| ln@rﬁmﬁtmgréudlcaﬁa@nfoﬁ?m@@myea but the

present RJYQN bﬁ%ﬂ%@nth?eaua%aoja azlﬁ%rpo? t'?gtdf"‘()ﬁ eve{i%rézgptbgzxal é@gvzw tching

net wor k Fane Synehromn accordi ng
to the pr esen?n Inpmlt/@ﬁam&)ﬂqrInputtmgsq)d)asda@kietato j udge the state of sounds of

the frame at whiehibh&estd BFd&Ect’ng%ﬁ e%?oﬂ?%suéf e%?h rgm% of sai ﬁ%g&@adfﬁ ta, and

carry out the interpolation accor it is
possible to i ﬁﬁﬁatwdgwaentdewdéwmmm ag eafimatipn aAInsterpoBd:omrrﬂ:brn'gmbro t he

present gy ?rQﬁ]'e%”thcH%ald%%rQbéé lgﬁe%efedeérﬁgﬁaqu?ggg sate gf%'gﬁn@so o, frame or

the interpolation information regar exi sts ecomres hi gh,
it is podidmsiatwhishsaidigsror ﬁb'oéﬁaisrdéfﬁctedt@/ uging e poeraviation infarmetibri n t he case

wher e t henpated 6r &tkrdtddSor that frame,
an interpolation method selection means for selecting an interpolation method for
the frame at which said error or loss is detected, according to the state of sounds judged
for that frame by the state judgement means, and
an interpolation means for. interpolating the frame at which said error or loss is
detected, by using the interpolation method selected for that frame by said interpolation
method selection means.

2. The audio data interpolation device as described in claim 1, the audio data
interpolation device characterized in that each one of said frames has a parameter, and
said state judgement means judges the parameter of the frame at which said error or
loss is detected according to parameters of frames in front of and/or behind of that
frame, and estimates the state of the sounds of the frame at which said error or loss is
detected according to the parameter of that frame.

3. The audio data interpolation device as described in claim 2, the audio data
interpolation device characterized in that a state transition of said parameter is
predetermined, and said state judgement means judges the parameter of the frame at
which said error or loss is detected according to the parameters of frames in front of
and/or behind of that frame and said state transition.
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|l ost, and it is possible to inprove the decoding quality by wusing only the
smal | redundancy. Note that the interpolation device, the

encodi ng/interpol ati on i nformation produci ng device, or thg tr?g@&%ssion
device of the first to seventh embodi ments described abové’ 8RR devi ce
that carries out the operations such as the interpolation, the encoding,

or the interpolation information producing as described above according
to a programstored in a nmenory or the |like of the own device. Also, it is
possible to consider a provision of witing the programinto a recording
medi um -31 27 April 2005 (CD-RO i or magnetic disk, for exanple) or reading
it from the recording nmedium Also, the present invention is not to be
limted to the enbodi nents descri bed above,. and it can be practiced in
various nodifications within a range of not deviating from its essence. 27

| 2005 CL dat t t d t | at
il aaca sofheaudy o8B MUbRIPTY AP RRS BT 65 al bt o1 ol ot on
devi ce clirderaciatior Metpy\ammm@ ianhatspidtstate prdgerhenit madps tekiimgtes &ed audi o
data, a @%ttéaﬁéogﬂdsrr&% frfaﬂlre ag%%ﬁts%’aﬂ%%@ngﬁ%%flg dﬁ%ﬁ[e?jls% %quqztgh frame of

sai d audi o dat a, enen t3"mat i on an
i nt er pol &ﬂﬁfﬁh of frﬁ\ﬁéﬁamatmlch@faldaenfor aniessis deteicteld apdisinitaritie with ededgiss i s

det ect edof ffHed | qu,%p&dabgpﬁggﬁg% tfnds of the frame at which said error
or loss is detected, by using the interpolation information inputted or

estimated for that frame, an interpolation nethod sel ection nmeans for

sel ecting an irpé Sucﬂ@l:iétta'uﬂgrp%il&?ﬁee\ﬁ&ras del&j Bceﬁmalﬂji 4W§é Sgdgégbﬁ error or

|l oss is detected, accord soun or that frame
by the st %féojﬂtfa‘g‘éﬁ*f@ﬁtchﬁﬁaﬁ@ﬁzeddﬁ@%ﬁalﬁﬁtaéﬁrwdg%merﬁmemanbtafrtsrsaudnt er pol ating

the framgindlaritddi syhtoRdafindad @rﬁer?&’ of é&%ﬁ dlvx%‘ed ‘#@g}l&?ét‘%dhmé’}ff d*f\%lﬂgtﬁerfﬁame
i nt er pol aEl on nethod sel ected Tor frame sald I nter tion
which said error or loss is detected i m a tlme region and an energy of each divided
region at a time of dividing the frames in front of and/or behind of that frame in a time

region.

6. The audio data interpolation device as described in claim 4, the audio data
inierpolation device characterized in that said state judgement means obtains said
similarities by comparing an energy of each divided region at a time of dividing the frame
at which said error or loss is detected in a frequency region and an energy of each
divided region at a time of dividing the frames in front of and/or behind of that frame in a
frequency region.

7. The audio data interpolation device as described in claim 1, the audio data
interpolation device characterized in that said state judgement means estimates the
state of sounds of the frame at which said error or loss is detected, accordingly to a
predictability based on the frames in front of and/or behind of that frame for the frame at
which said error or loss is detected.
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met hod sel ection nmeans. 2. The audi o data interpolation device as descri bed
inclaiml, the audio data interpolation device characterized in that each
one of said franes has a paraneter, and said state judge j udges
t he paraneter of the frane at which said error or |o0ss i%f’gﬁ?@%
according to paraneters of franes in front of and/or behind of that frane,
and estimtes the state of the sounds of the frame at which said error or
loss is detected according to the paranmeter of that frame. 3. The audio
data interpol ation device as described in claim?2, the audio data

interpol ati on device characterized in that a state transition of said
paraneter is predeterm ned, and said state judgenent neans judges the
paranmeter of the frane at which said error or loss is detected according
to the paraneters of frames in front of and/or behind of that franme and.
said staje trﬁ{éséuhgod%ta m?é’?pcﬁgtlfﬁ‘%elnke %g’géscﬁae&-meclﬁ“di' 91e f d4pd er pol ation
device as describe at a nt erpol atlon device

char act ePfesRalption devies chasacierzed irthpi saibstatetudaemest @gﬂnmt@ss 8%i@¢ state of
sounds Qiredib@bilify’RE&dRE 9B beE o?@bgtr%hﬁ&fof%réldlé?ﬁr% data ﬂ%@&{u@ﬂe according to
an energy of the franme at which said error or loss 1s d ected and
simlari®P€8 with energies of franes in front of or behind of that frane.
5. The audi o data interpolation device as described in claim4, the audio

dat a erp atl on e aracterized in .said state judgenent neans
obt ai ns ai d a‘%?i”& Cﬁ?'o&ﬁjﬁ'ﬁ'ﬁ? P e%ﬂ‘lb%% df ”?a?é‘l‘?'od?a{ﬁ ded region at
atime Qﬁted:idvatldh rdgv.té]eha‘raamwﬁn mﬁu@uaauequ@emht PEanOsdimatesdBé ected in a

s AR ELR-BF oLRR B FRE 8P Sieab PreRgeland. NI 6. The

audi o dadtateiohs@umae lofis framedreivort ef that flese.ri bed in claim4, the audio data

i nterpol ation device characterized in that said state judgenent neans
obtains said simlarities by conparing an energy of each divided region at
a tinme of0 di virdaudip ddte rélatadinfamatibn plodsangldedaedor moddair@inﬁosnat'ednect ed in a

f requency aqe%gt?%'ad%@gtaafggﬁ%ﬁéyg% ?IB ahfgao? ﬂamg \ﬂnéjgﬁich ?%g?g\?t;%é Hﬁ‘ortma

di vi di ng ranmes i1 n [or |nd 0 frequenéy
regi on. PTOdUICIm dayite chdratterizat yrhpyingt i on deV| ce as described in claim1, the

audi o data iJy ﬁétﬁ%e%%?c{?u%%}ﬁné%a%%%%% d in that said state judgenent
0 S

neans esti mates oun of t rarre at which said error or
| oss i s det e raducREBLAISTgY §rodiecing an mterpolat;on information of a frame, for each

frame of said audio data, to be used in judging a state of sounds of each frame
according to which an interpolation method of each frame is to be seleted.

11. The audio data related information producing device as described in claim 10,
the audio data related information producing device characterized in that said producing
means produces said interpolation information for each frame of said audio data, that
contains an energy of that frame and similarities with energies of frames in front of or
behind of that frame.

12. The audio data related information producing device as described in claim 10,
the audio data related information producing device characterized in that said producing
means produces said interpolation information for each frame of said audio data, that
contains a predictability for that frame based on frames in front of or behind of that
frame.
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predictability based on the franmes in front of and/or behind of that frane
for the frame at which said error or loss is detected. -34 27 April 2005
8. The audio data interpol ation device as described in cI %% audi o
data interpol ation device characterized in that said stat %ﬂﬂb nt nmeans
obtains said predictability according to a bias of a distribution of said
audio data in a frequency region. 9. The audio data interpolation device
as described in claim1, the audio data interpolation device characterized
in that said state judgenment neans estimates the state of sounds of the
frame at which said error or loss is detected, accordingly to the state of
sounds of a franme in front of that franme. 10. An audio data related

i nformati on produci ng device for producing information related to audio
data fortied bijreaugiowatd fetajedtinfofmatioasprodusimgaiedice asldescribed & atalmi 105 or mat i on
roduci neans, fo putting said
gu di o dgﬁ% g@cﬂ)ggtaqgg{eg(?ﬁfgnrnﬁaﬁgﬁigp%u{:\ﬁéf d%g%edﬂ\g cgen ﬁd frﬂtﬂ c{ %{PP%%”

i nfor rratm@aﬂSCWOCbJCEﬂf m;ntérpolammorrﬁat@néorca‘aclséranhewﬂelmd addjbai,atat thabe used in

j udgi ng t frame according to which an

i nter polcg’p%gr% aren&S@tt %Sﬁg%wgé’@{?afr ame is to be seleted. 11. The audio data
related i nformation produci ng device as described in claim10, the audio

data relaed vhefacaa.e%tatm.a@éoqqﬁa%mnwau%gvdlaa,eggg @ég&,sgd Ifbidififo, sai d

produci nmean roduces sai d interpolation information for eath frame of

said audﬁ%a%l? gatatr lated infeimaliph 8rosHciag devise @rradipiized indtiet saittprotivdingar i ti es

Wi th enehedri@préfucks s01®midrPolblicNhfoRhath for@bh Remal The audio
data rel at edsplrnfugr mat i on rB?oducw? a(]jew%re as drgscpf%aucﬁ@ glt#gtlo t he

audi o dd&PFANs| AR RIgrRCREiR H’&EWOSrPf fie@eng device characterized in that said
produci ng mneans produces said interpolation information for each frane of
sai d audj

a, that edictability for that frame based on

f ranes |1Ir$ fr gﬁ? ayl Ogﬁtadé%t‘?‘ﬁ @fm%tr?atpf #‘F@ﬁé’ev'c%gs 9eschBed in PM5413. The
audi o daheandid dhtedelbteli nfomiation pId0Ehg HEgcedtartered dﬁﬁﬁt@aﬁﬁ&odtﬁbxrgj ai m 10,
t he audi d%tasrel at ed infor tlonﬁé) ‘ﬁdléq? g& dev .ce c@aﬂ&terlze in that
sai d pr JatRIegYS TR RITp [ FREL 108 PEPAI RS at"?pé’ s APWrai Sfon for each
frame ofintsgicthtienithethodatadats bawhich erroris caused, and selects the interpolation

method to be included in said interpolation information from these plurality of

interpolation methods according to application results of these plurality of interpolation

methods.

16. An audio data interpolation method for interpolating audio data formed by a
plurality of frames, the audio data interpolation method characterized by having

a step for inputting said audio data,

a step for detecting an error or loss of each frame of said audio data,

a step for inputting or estimating an interpolation information of a frame at which
said error or loss is detected, and judging a state of sounds of the frame at which said
error or loss is detected, by using the interpolation information inputted or estimated for
that frame,

a step for selecting an interpolation method for the frame at which said error or
loss is detected, according to the state of sounds judged for that frame, and

a step for interpolating the frame at which said error or loss is detected, by using
the interpolation method selected for that frame.
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contains a state of sounds of that frame. 14. The audio data rel ated

i nformati on produci ng device as described in claim10, the audio data
related i nformati on produci ng device characterized in that ﬁzg d, Bégguci ng
means produces said interpolation information for each fra pLy d audio
data, that contains an interpolation nmethod of that frame. 15. The audio
data related informati on produci ng device as described in claim1l4, the
audi o data related information produci ng device characterized in that said
produci ng neans causes an error for each frame of said audio data, applies
o plurality of interpolation nmethods to data at which error is caused, and
selects the interpolation method to be included in said interpolation

i nf or mat i'én fﬁcﬂﬁ?&ﬁ@sf@ LSRG RICPTPHIET 10 SXEEYD deaydindata intraelatiaropetiphg to
appl i cat izedes®BYl trsclfifn tehese plurality of interpolation nmethods. 16. An
audi o data interpolation nethod for interpolating audio data fornmed by a
plurality of franes, the audio data interpol ation nmethod characterized by

havi ng a18t epAfc@rnphfw%etdbﬂg_rmdira@mdaigmdaétaec@ds% gtk (Heh@GAd #9 an error
or | oss of eatch fra%?g{%s id audio data, a step for nputtlng or
a

esti mat i AGMAKET e o GABINIRERG N srethod asdrscaediRicla 18ai d error or
| oss is detected, and judging a state of sounds of the frame at which said
error or ,Loss,iS detecte using the interpolation informtion inputted
or estinmated f Braug'P ﬁ'gfa rlefrjaéer‘?g?{fo%{"%“togﬁr?dé‘?r’gé’feé'fé)"tdifﬁbprga‘“f'?ﬁ 'BIHBRYY on et hod
for the felatee tagudichiath feeied be arpdurality of flanss, ihe atdibaiztee]atedciofrdatity t 0 t he

state of p\ﬁﬂpgﬂanje“g)%ecﬂaia%{eri%ha&alsﬁe{vﬂ‘ , and a step for interpolating the

frame at sald error or S 1S detected, by using the interpolation
met hod sel ect egtefpder inpriting saichaudio &Ba,2ndApri| 2005 17, A program for causing

a conputer to I A | scribed in
claim 16. 18. a%@ﬁ%‘ﬁ?@%ﬁﬁﬂ'&%@%@%L”?‘Sdﬁ‘rﬁg%n% @%ﬁé&%&%ﬁﬁgﬁa program
for causBflf agdiodgimpin g used irivdging @ stdie obantinds dfaash framerasodrdingyrio met hod as

descri bednich lidkfHokfion frethoffordh ﬂaﬂéqsatgrb%ls"é;e%%di. nformation producing

met hod for producing Information related to audio data forned by a

plurality of franes, ~the audio data related information producing met hod
char act eppzed Afodiamittitasing 8Rofmplitel BRIKELLEheSRIND @S I rB@Lfn ABHod

as described in claim 18.

21. A computer readable recording medium that records a program for causing a
computer to execute the audio data interpolation method as described in claim 19.

22.  An audio data interpolation information transmission device for transmitting an
interpolation information of audio data formed by a plurality of frames, to be used in
judging a state of sounds of each frame according to which an interpolation method for
each frame is to be selected , the audio data interpolation information trasmission device
characterized by having

an input means for inputting said audio data,

a time difference attaching means for giving a time difference between the
interpolation information for each frame of said audio data and the audio data of that
frame, and

a transmission means for transmitting both of said interpolation information and
said audio data. |
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a step for producing an interpolation information of a franme, for each
frame of said audio data, to be used in judging a state of sounds of each
frame accordingly to which an interpolation nethod for aﬁ s to be
sel ected. 20. A program for causing a conputer to execute é data
interpolation nmethod as described in claim119. 21. A conputer readabl e
recordi ng nmediumthat records a programfor causing a conputer to execute
the audi o data interpolation method as described in claim19. 22. An audio
data interpolation informati on transm ssion device for transmtting an
interpolation information of audio data fornmed by a plurality of frames, to
be used ps ltFﬁ'Q!atﬁkgo éat%ﬁrﬂ&r%o@&ovfﬂmﬁud?\ftra%@@%s oh%@nc@%g%%qﬂgd 0 Wwhi ch an

i nterpol ation nethod eac rame IS to audi o data

i nt er pol S8IMA2ithe avdiadatginterpalatiosiofasmatinaransmissieardgvice charedtetizediiavi ng an

i nput  Me e sAi@krahdhAsdidh Hﬂaﬁﬂré’wsﬁ#@'b@th%%@td uﬂﬁ@bgﬁoﬁjfngrfﬁ fIH &Pl Iichh' ng

nmeans for (ﬁlVln atine difference between I nt er po atlon I ntfornmati on
for each3¢ %H@tacﬂ“'V§5|ad:a§%|ﬂf‘%rec§étddm§fﬂ9|%“ﬁ%'%WBOYH@W@{S&WO"T‘hat frame, and a

transm smitgpolaRmafofrBation cRBS Fhibdiggy BRéWoRffrap@l d 1 nterpol ation information
and said audio data. -37 27 April 5 05 23. The audi o data interpol ation

informati on transm ssi on device as described in claim?22, the audi o data

i nt er pol at.i onThmémma&ﬂaameﬁpbtafa@ﬂhﬁo‘smaﬁbndﬁahlsﬁu%s%h%&eé 8§ Hé&‘dﬁ'xbé@m that said
transm ssjion anskﬁf gnts g said int erBoI ation information and
said aufiPd '$ 9% "3”88 rgagog,taanpmsg pSeUES Sharasedredd? i on

di ffers fhaosait trensmlsmm mhmwmmntl%@ﬂrfaénpm@n@f infAmbataTesl eHhisdddingrieVvi ous
frame. Z%to{’;g%uﬁ 0 data interpolation information transm ssion device as
described i n M22, the audio data inter pol ati on information
transmission device characterized in that said transm ssion means

transmtscsai Lon_jnf i on by enbeddi.n into. the audio
dat a. 25§E> Theg%éué}gcgé g%% i‘&%’rﬁp‘éﬁ'éﬁ‘o‘f@% %)tﬁ) nﬂ?ﬁap%?‘ﬁﬁppgﬁv'fg5?1%5%'5?‘8?? devi ce as
descr i bedaim22,dheadydi®@ata ifterpalatiorointdarnatidnrtaespissahidevice otharactediedrin

transm S{:}JantT @lﬁghﬁﬁss‘?&@ﬁ@%ﬁé&ﬁﬂs joial s&@%e@%iaﬂorﬁ rn?dm\?]ur Tior'a ng[m%‘?y ti Hes

transmts only said inter {°on° cnt or mat |
26. The elitmes. dat a |nterpol ation information transm ssion device as
described in

26. The audio data interpolation information transmission device as described in
claim 22, the audio data interpolation information transmission device characterized in
that said transmission means transmits by applying a strong error correction only to said
interpolation information.

27. The audio data interpolation information transmission device as described in
claim 22, the audio data interpolation information transmission device characterized in
that said transmission means re-transmits only said interpolation information in response
to a re-transmission request.

28. An audio data interpolation information transmission device for transmitting an
interpolation information of audio data formed by a plurality of frames, to be used in
judging a state of sounds of eaéh frame accord.ing to which an interpolation method for
each frame is to be selected, the audio data interpolation information transmission
device characterized by having
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claim 22, the audio data interpolation information transm ssi-on device
characterized in that said transm ssion neans transmts by applying a
strong error correction only to said interpolation infornation q20(7§ The
audi o data interpolation information transm ssion device 22768%? ed in
claim 22, the audio data interpolation information transm ssion device
characterized in that said transm ssion neans re-transmts only said
interpolation information in response to a re-transm ssion request. 28. An
audi o data interpolation information transm ssion device for transmtting
an interpolation information of audio data fornmed by a plurality of
frames, to be used in judging a state of sounds of each frame according to
whi ch an interpolation method for each frame is to be selected, the audio
dat a i nt er pol at input medne foradpguttmgtsaRint@iosRitarand devi ce characteri zed by having

-38 27 April 1N ns far inputting.said audi o data, and a
transni ssi on %&%ﬁsﬁ %gsrn 'ﬁgéﬂ?gﬁﬁﬁ’\sﬁ’a{"ﬂ%‘ggi'%?ra?'g%?”df‘ OFAaYq%¢ 8 SREDIEAE or each
frame off =& aldauthitaselarately parsaidcdudid datan sai d audi o data. 29. The audio
data interpolation information transm ssion device as described in claim

28, the audio data interpolation information transm ssion device

char act e?9.zedTHeraudicndata éarpblatioarnsfninsaioo trangainsion devienad desbatdd inf said

| nt er pol agihpfh,!tﬂgé?fdm&?ﬂte@w?tﬁﬁli rn?alilxg{\ ?ragé’#xig |8|N'lé{ ide cHaracterzedilcr € Sal d
interpolation infornmation differs Promthe n?erpo\f ation inforimation of an
i mredi at Bptsait Eansalssidnraeans teosmithieoth atisaid interpolativnaenfpohation and isaifior mat i on

Lransm SeidRNAElE bhis &Sadaniit B8d iilloolslid iMofRandnifirefbA gt @ 1 nt erpolat fon

informatjon transii ssion device characterize at said transm ssion
nmeans t r BIRERA'atEN fHenadian af amimsiesitely peicunframaati on for a plurality of
times. 31. The audio data interpolation information transm ssion device as
described in _claim?28, the audio data interpolation information

transni sei-on BAYS @Rinirratiopdefoimation rapsraiasien geviaesan desrehedieans

transni t daiby28281 3ldtata MidrSdlaticRliffBimation (rBRdmisslon Bévicd Shasiidlized B € pol ati on
informatjon. .32. The. audi o data | nt{ﬁggol ation information transm $sion

devi ce a%a FansaYEsiqn megng;tianspits ey Said mitespelalion infafeationferd BIRANF or mat i on
t ransm sefitiotresdevi ce characterized in that said transm ssion neans '
re-transmts only said interpolation infornmation in response to a
re-transm ssion request. , :

31.  The audio data interpolation information transmission device as described in

claim 28, the audio data interpolation information transmission device characterized in
that said transmission means transmits by applying a strong error correction only to said
interpolation information.

32. The audio data interpolation information transmission device as described in
claim 22, the audio data interpolation information transmission device characterized in
that said transmission means re-transmits only said interpolation information in response
to a re-transmission request. .

33. The audio data interpolation information transmission device as described in
claim 22, the audio data interpolation information transmission device characterized in
that said transmission device transmits said interpolation information by a reliable
another channel which is different from a channel for transmitting said audio data.
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33. The audio data interpolation information transm ssion device as
described in claim22, the audio data interpolation information

transm ssion device characterized in that said transm SSIn%n delv'%@:,’
transmts said interpolation information by a reliable ARy nnel
which is different froma channel for transmtting said audio data. -39 27
April 2005 34. An audio data interpolation information transm ssion nethod
for transmitting an interpolation information of audio data fornmed by a
plurality of franes, to be used in judging a state of sounds of each frane
according to which an interpolation nethod for each frame is to be

sel ecte t he, aud a e atl on . .information ansm ssion net hod
char act g:ﬁ zed‘\rb@“dﬁ%%q éﬁ%%fpg'?g%ﬂf‘ Fm?ti?ﬁd'iap?'ﬁGS'QBWF“'%{!PB"M“”%a%tep f or

gi vi ng aintsrputatidh frffertretioe obaidiveena idn@ed by erpmmélm}d;fcmmeaf RryEisedih f or each
frame of, dat e _audi o step for

d d
t r ansni t’f’?ﬂ@g BStéﬁe 3 soggf?saoaf eﬁ%f}%? ﬁfqoéﬂnﬁ?f ?Tth?n @#r%q{%uogdp%tﬂgqj&- o dat a.
35. A preaphdnnfeds to:tamsalaruyecatrwudui@na incerpoigtibatigfotniion idhem@aba

i nt er pol escribed in claim34. 36. A conputer readable
recor di n’g‘gfngﬁfﬁarﬁg‘?%@%edf@ dBV0e a program for causing a conputer to execute

t he audi o dataastenfcerirmottiaglsald amebldath, as described in claim34. 37. An audio

data i nt erpol ALk R @Id1FHhd AfekhAN5IES A8 Argspgf;ﬂomorw ﬁ&fm%ghng an

i nterpol ation inforfation o or e ura frames, to
be used fraine piakf sugicdale aﬂ‘étf@faug@mﬁdmaté@m ﬁmdarre according to which an

i nterpol ati o gfs¢ m@ramﬁ.mng%em cffrséﬁ‘?ntér%ofaﬁorﬁﬁ g?r%hﬁd#é?% sal ﬁg&’é ﬁadat a

interpolation information fransm ssion aracteri ze )avi ng a
step for inputting said audio data, and a step for transmtting the
interpolation information for each frame of said audio data separately
fromsaid audj o data, 38. A program for causing a conputer to execute that
audi o dat? i rft BogRAMAtor 6RHSING? FRIPURS teexecutedBe aP‘FiO@P%ﬁ iperpplatign mefiadonput er

r eadabl eag @zefishidng cEedBymM t hat records a program for causing a conputer to
execute the audio data interpolation nethod as described in claim37. -40

36. A computer readable recording medium that records a program for causing a
computer to execute the audio data interpolation method as described in claim 34.

37. An audio data interpolation information transmission method for transmitting an
interpolation information of audio data formed by a plurality of frames, to be used in
judging a state of sounds of each frame according to which an interpolation method for
each frame is to be selected, the audio data interpolation information transmission
method characterized by havmg

a step for inputting said audno data, and

a step for transmitting the interpolation information for each frame of said audio
data separately from said audio data.

38. A program for causing a computer to execute that audio data interpolation
method as described in claim 37.

39. A computer readable recording medium that records a program for causing a
computer to execute the audio data interpolation method as described in claim 37.
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