METHOD AND DEVI CE FOR AUDI O SI GNAL CLASSI FI CATI ON [ 0001] Thi s application
clains priority to Chinese Patent Application No. 200910129157. 3, filed
with the Chinese Patent O fice on March 27, 2009 and entitled "METHOD AND
DEVI CE FOR AUDI O SI GNAL CLASSI FI CATION', which is incorporated herein by
reference in its 5entirety. FIELD OF THE | NVENTI ON [ 0002] The present
invention relates to the field of comuni cations technol ogies, and in
particular, to a method and a device for audio signal classification.
BACKGROUNMET O D MR IRVICEPFOR AlDI G SIGNALSCIoAS SEFEGASTION
voi ce-type audi o signals under md-to-low bit rates, while has a poor

ef fect on encodi ng nusi c-type audi o signals. An audi o encoder is applicable
to encodi ng of the voice-type and nusic-type audi o signals under a high bit
rate, b S : ' : ' - WOl t [

si gnal swt?rqggr t éé’ﬁ?@ﬁdtag{n?%%va‘? |¥tpq{r0f51?}gtst? Q}{hﬁﬁ%fggie%é}ltgo}i@zﬁ{%}g&? }ngtg ??ggfso?i/’
encodi nfjledf Witk thcoGhmesh Batsntghffice an Maectbd7 V08 eand naahtidledl "BIHAHHED AN® DEVICE

m d-t o- [ at n_encodi ess that .is applicable to the L
Vo ool bt ARIASTO Mo CLATHRATIR S avmit 3 dp bR iR b atllenpy i it
j udg§ ngeRirbiype of an audio signal by using a signal classification nodule,
and then selecting a correspondi ng encodi ng nethod according to the judged
type of the audio signal, and selecting a voice encoder for the voice-type
audi o signal, and selecting an audi o encoder for the nusic-type audio
signal . 20[0004]In the prior aFHELRAHETHEIINVENTI®HN ng the type of the
audi o signal mainly includes: [0005]1. Divide an input signal into a series
of over i ng a y:..Usi i i.Qn . :
spect r ol PRELT P HO RSl o, FRD RO MY o eopt Gl e RLEKICH S g i
10007] 3parGablet)kms metdivdraad televst ifer quaicesiptad chsiificdtione aspects for each
segnent according to the spectral coefficient of each franme, nanely,

har rony, noise, tail, drag out and rhythm 25 [0008] 4. Divide the audio

signal into six types base of 1 |,Stic paraneters,
including a voice type, a mmﬁDabﬁﬁqu@%gsghort segnent, a
segnent to be determ ned, and a short segnent to be determ ned.

[ 00GP] DoBp | Ml eige Bh@deoR gobd htieldodigthtcettypeanio tigaalaudia midgodbw Hitates,
inventor finds that the 1 prior art at |east has the foqll ow ng _probl,err?:
In the Whinbas agwar sHedansencedisgraptedyre Srdigrsigngls| &n A880cercofeely appligdle to
cal cul a rj ificati : | I I ag:$i L j.Catk i
conpl exc Cfl iy OF dnd ElBNSnT ohf AN BAERSD SRSNS SUGNE nEhPOT MR @
THE | NVihd&ti €btbfs0 66 Embadbdimptthe obidehigpprnedie rdgratsventer dine pridvo-ttev ditnmtehoth

and a device for audi o signal cl.assification, .so.as.to, reduce c . exXi of
BUdi 0 SYAL hieyE AT CHF R SIROCR8 ErEHa S hTB TR GO o0k DS Hpies £
ordgy tRiAENIRY BitlhRs OR 8fbuNESprotds RIMNALIRALR: B thbRRiRYRIRNEndod¥Eide the

adopt the
mid-to-low bit rates mainly includes: first judging a type of an audio signal by using a signal

classification module, and then selecting a corresponding encoding method according to the judged
type of the audio signal, and selecting a voice encoder for the voice-type audio signal, and selecting
an audio encoder for the music-type audio signal.

20 {00604] In the prior art, a method for judging the type of the audio signal mainly includes:
[0005] 1. Divide an input signal into a series of overlapping frames by using a window function.
[0006] 2. Calculate a spectral coefficient of each frame by using Fast Fourier Transform (FFT).
[0007] 3. Calculate characteristic parameters in five aspects for each segment according to the
spectral coefficient of each frame, namely, harmony, noise, tail, drag out and rhythm.

25 [0008] 4. Divide the audio signal into six types based on values of the characteristic parameters,
including a voice type, a music type, a noise type, a short segment, a segment to be determined, and
a short segment to be determined.

[0009] During implementation of judging the type of the audio signal, the inventor finds that the
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foll ow ng technical solutions. 10[00121A net hod for audi o signal
classification includes: obtaining a tonal characteristic paraneter of an
audi o signal to be classified, where the tonal characteristic paraneter of
the audio signal to be classified is in at |east one sub-band; and

det er m ni.n accordin he. o ined ract.erd st [ YRE,:
the - audpgonr ALFERCHEEnG Puldifpd BFIGEF 05185 AR Shh o PRIRTR Bhoted oiRRBe
cl assi f hgalkisaited bcbdiei@Silated during a cRsdifo@ionlPradeds; ngdivntkttat classfidatigriecorhplex,
obtain a _tonal characteristic paraneter of an audio signal to be

cl assi f #didch rgpdt @ higecanapigritetfdba clpgsifietioB. paraneter of the audio signal to
be classified is in at |east one sub-band; and a

cl assification nodule, configured to determ ne, according to the obtained

characteristic 20paraneter, Quivva®R GIeuFUNYCENTION to be classified.
[ 0014] The sol utions provided in the enbodinents of the present invention

adopt a technical neans of classifying the audio signal through a tonal
charact #0181 i ¢ Bhbedimenigdifshe prgsent, invinition rsvede ermpehed et hslerise for anlie gessl

R T e

cl assi f kgatihton and 25decreasi ng a cal cul ati on anount required during the
classification. BRL.EF DESCRI PTION OF THE DRAWNGS [0015] To il|ustrate the
t echni c#01db| utlpgtiderdecashigivn dha ebiesiy canthe greAnacnss of the IsesEEE HIveRiiReftoph Fhe

or int 1 : early, acconpanying drawi ngs required for
descri b?(ﬁbo%hggegﬁﬁb%%\{mn@ﬁ?gé'or the prior art are introduced bel ow briefly

Appad en{0012] t heA actiaridanyidig signawil asgdicaon mchides: f ol | owi ng descriptions are

merely sone enbqdi.nents of the present invention, and rsons. of. .ot dinar
oki 11710 the artHEpEAORR RSt RIS AE O RGIEG (hEe ST RbayRRG e

dr awi ngg,nd Ebeiterishit fatatniéter OF fiRrdugio fiS1 &) K GasslfiddSs #h 4tl103% 6h@sdb-ndBand

nmet hod for audio signal classification according to a first enbodi nent of
the present i nvihginonng[ 0@eRir @& the obtained] gwrasheristic gfaraneies Rodpe orf thediudio
si gnal gilggastiofb% atséiggd.accor ding to a second

15 [0013] A device for audio signal classification includes:

a tone obtaining module, configured to obtain a tonal characteristic parameter of an
audio signal to be classified, where the tonal characteristic parameter of the audio signal to be
classified is in at least one sub-band; and

a classification module, configured to determine, according to the obtained characteristic

20  parameter, a type of the audio signal to be classified.
{0014] The solutions provided in the embodiments of the present invention adopt a technical
means of classifying the audio signal through a tonal characteristic of the audio signal, which
overcomes a technical problem of high complexity of audio signal classification in the prior art,
thus achieving technical effects of reducing complexity of the audio signal classification and

25  decreasing a calculation amount required during the classification.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] To illustrate the technical solutions according to the embodiments of the present
invention or in the prior art more clearly, accompanying drawings required for describing the
embodiments or the prior art are introduced below briefly. Apparently, the accompanying drawings
30  in the following descriptions are merely some embodiments of the present invention, and persons of
ordinary skill in the art may obtain other drawings according to the accompanying drawings without
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5enbodi ment of the present invention; [0018] FIGs. 3A and 3B are flow charts
of a nethod for audio signal classification according to a third enbodi nent
of the present invention; [0019]FIG 4 is a block diagram of a device for
audi o signal classification according to a fourth enbodi nent of the present
i nvention; ,10‘%?020] FIG 5 is a block diagramof a device for audio signal

cl assi f FEaEYOH %Scording to a fifth enbodi nent of the present invention;

and [00gdbliG| G M $ 18 PAKRE knt 29 ra""ﬁ@e@ﬁod@g?@ﬂdi@%i%&f cRYHFOatRDInHRBbrding to a first

classification according to a sixth enbodi ment of the present invention.

DETAI L EBnbESORNRN tNp@FerT HEeENBCODI MENTS 15[ 0022] The techni cal sol utions of
the pre in tion are clear apd .fully.descr, bed.in.the fol.low n i t.h
ot er enBBITL G Sopplay el LEGS Phoddie SERBARRPUODfoceRng L et

i nvent i gboddehomshy prebdi@ ilR¥RQSH;ent s to be described are only part of
rather than all of the enbodinents of the present invention. Al other

enbodi mEMi8] obtEIGaeth pyd B esoflew sharty off hmeihod o1 qudimsigpad classifipgiicapcerrdingdo
enbodi . f.th resent i ' W thout creative efforts shall fall
20w t hr%%ﬁde&%?ooleg iogﬁhe crg%gvlg]f%{ltﬁée}l’pr esent invention. [0023] Enbodi nments

of the [oag9pnt HIGvLnid ibclpd@ytagicofa detidolr aindlo digileilasiffcatiomacioalisg gn@fourth
classification. A specific¢c execution process of the nmethod includes:
obt ai ni fAgLedimeRLe! thhaeaRY &rcati9 parameter of an audi o signal to be

clagpi T wh ‘ lgj VRE i fEBhAN ol Akifichfor b Rlie anakiftho
be c asL@?iO]ed ?géigrll;gg%B gggtlé\gg%{é%gtggfeggﬁé& %ﬁé d1 tercm%nli r?g,oaccorolli%g to1
t he obt emhedin2bchizhaptesst tvcatip@raadet er, a type of the audio signal to be

classifjed.,[0Q24] The nethad is inplenented thrau device including th
ot owi M3 Kbaiui 96 0 5 4 BiRek Sipesi ohg ROHAIS Siih SECH SLSTTFLIN SHOWHRAE e
tone obgab&diRGnI®AHE Brebéht FRREIGYUred to obtain a tonal characteristic
paraneter of an audi©o signhal to be classified, where the tonal

characteristic paraneter of the audio signal to be classified is in at
| east one sub-band; and the classification 30nodule is configured to

det ermi ne, accordi ngDETAHERRESGRIPEKAN Q) EHEEMBORINHENEP 4 type of

the audi o signal to be classified.
15 [0022] The technical solutions of the present invention are clearly and fully described in the

following with reference to the accompanying drawings in the embodiments of the present
invention. Obviously, the embodiments to be described are only part of rather than all of the
embodiments of the present invention. All other embodiments obtained by persons of ordinary skill
in the art based on the embodiments of the present invention without creative efforts shall fall
20  within the protection scope of the present invention.
[0023] Embodiments of the present invention provide a method and a device for audio signal
classification. A specific execution process of the method includes: obtaining a tonal characteristic
parameter of an audio signal to be classified, where the tonal characteristic parameter of the audio
signal to be classified is in at least one sub-band; and determining, according to the obtained
25  characteristic parameter, a type of the audio signal to be classified.
[0024] The method is implemented through a device including the following modules: a tone
obtaining module and a classification module. The tone obtaining module is configured to obtain a
tonal characteristic parameter of an audio signal to be classified, where the tonal characteristic
parameter of the audio signal to be classified is in at least one sub-band; and the classification
30  module is configured to determine, according to the obtained characteristic parameter, a type of the
audio signal to be classified.
[0025] In the method and the device for audio signal classification according to the

embodiments of the present invention, the type of the audio signal to be classified may be judged
3



[0025] I n the nethod and the device for audio signal classification
according to the enbodi nents of the present invention, the type of the

audi o signal to be classified my be judged through obtaining the tonal
characteristic pararret er. Aspects of characteristic paraneters that need to

be cal c d t he cl |f|ct| n

nocr ono MBS Rk il sRRE ol R HalnfiRls RRlTR I ptsReeBs AP hGamb iAo at necd,
1 5[ 0026] bbicalcampeidiefaty, aﬁ@\thdieﬁssaﬁm“rohqdeth@a iagidigle,sthgnakcrehsiss af datoatdtion.
As shown in FIG 1, the met hod i ncl udes the fol | ow ng steps. [0027] Step

501: Re@@ya duriagackissilipsionedracsss-o signal, where the audio signal is an
audi o signal to be classified. [0028] SpeC| fically, it is assuned that a
sanpling frequency is 48 kHz, and a frame |length N - 101024 sanpl e points,
and the received current frame audi Embediaent a kth frane audio signal .
[0029] A process of calculating a tonal characteristic parameter of the

current (fdz%fgl ! Qm g@htt %r%vfé%?&rrﬁé?ﬁ RELANo o g919138l1s§ﬁﬁ>9t1§19%&s §RGWa4hae. B

power ect en5| current franme audi“o si
[ 0031] Sﬁmnéthacaidcy],dewhﬂdmmvnmggpteps:ess| ng of addi ng a Hanni ng wi ndow i s

perfor 15 ITB.II’] data of_ the kih fr rreau nal . . C
[ 0032] e o %?P”ﬁ%ly geiye A COr RRIdTaRG Hiimsiond: VB %hcg@sﬁ%lﬁ@awmwﬂ
foul ai tdpdclhled:8 - 0.5 1- cos 27t: -0 </ <N-13.1- (1)
where N represents a frane length, h(1l) represents Harm ng wi ndow data of a
first sHM3BE poﬁmt:xfmallst, bteis les swnfadetivat fasmtupilnglfgfrqabncyzs 4@0@%]611@@1 afREmenengthdN =
| e”fﬁ h ?E)ZJ\I samplg pom%, and the ?ecteﬂfed chitent rarrTﬁae &rll.ldlo 31gn 1s a Qefrla(t;[ng a{xrh%r?lagn%fjdl 0
10029] A process of calculating a tonal characteristic parameter of the current frame audio
signal is described below.
{0030] Step 502: Calculate a power spectral density of the current frame audio signal.
[0031] Specifically, windowing processing of adding a Hanning window is performed on
15 time-domain data of the k™ frame audio signal.

[0032] Calculation may be performed through the following Hanning window formula:

h(l)=\E-O.S-[l—cos(%:-%ﬂ, 0<I<N-1 ()

where N represents a frame length, h(1) represents Hanning window data of a first
sample point of the k™ frame audio signal.

20 [0033] An FFT with a length of N is performed on the time-domain data of the k™ frame audio
signal after windowing (because the FFT is symmetrical about N/2, an FFT with a length of N/2 is
actually calculated), and a k™ power spectral density in the k™ frame audio signal is calculated by
using an FFT coefficient.

[0034]  The k™ power spectral density in the k™ frame audio signal may be calculated through

25  the following formula:

2
X(k)=10-log,y|— Z{h(l) s(l)-e f’""m’l)l =20-log,,

Osk'sN/z,ogstl

N-

bl 1. {- k127! N] dB
= { ( S( (2)

1
N

b

where s(1) represents an original input sample point of the k™ frame audio signal, and
X(k') represents the k™ power spectral density in the k™ frame audio signal.
[0035] The calculated power spectral density X(k") is corrected, so that a maximum value of the

30  power spectral density is a reference sound pressure level (96 dB).
4



signal after w ndow ng (because the FFT is symetrical about N 2, an FFT
with a length of N12 is actually calculated), and a kith power spectral
density in the kth frame audio signal is calculated by using an FFT
coefficient. [0034] The kith power spectral density in the kth frame audio
signal may be cal cul ated t hrough 25the faoll ow ng formyl a; ON12,0 1IN-1
where sf 01134 6} e prgeMiXs Detechvibgingng tqnﬁﬁﬁtstsslaﬁm@%ob%flr%faafm@en&ywr?ar%ﬁ%@%e

1 Sne. wbATE S SSREESEIR A MBSO e S
co][ (ra (rag; au-bad, hmhlsezhmxntfmmﬂ’m(eggsmbnmh@eﬂﬂiggggmndmmg gglhedeb‘rbamcy i st ﬁer R
[ one” onfiaaf'n SoREGRIY The Mrruercy arrb kNP fy BetiRict A Bl Which hre
Spe%falesg&ﬁ%gpymp %Atgﬂésmt' | G3, abobtep ey &gfﬁ%g&er EJeétpan%%nﬁfy n&k Pg?d ]

t he correspon Usé the nunber nes-as the n

sub- bangy 8D aééﬂt ?r eqrssgﬁctpzﬁQl@nm%ﬂxgg’&]a%ﬁ?fnfdoﬁ@itmﬁ whbi@ thé BHUSNEIIRIAAin this

divided 1 nto our cy sub are 5 respectively represented
by sbo, embedimesb Zayabel asdditidn sivevip enghe Spldawingl fodenki (3), X( BOcamiglered that a

Cor 1 ai N DM FEHOPHETS © D00 b 987 B0 SRR GRoGh et ey ] s 0°

fol | ow Glﬂaﬂ‘n%w{lﬁabé@aﬁ sublbah8 tGRENTE R Ghd fidtbandSwheRand NARL, k&sRendithgntbber
the X(k') has a tone. Col|lect statiStics about the number of tones to

obt Bl n ehaubrbargdenastof gk diamet avdeossigmal lin thersubrhang whi 6 aeiresepfrer seriahaumiper of
repr esent.s o} ub- band tones of the Ieb frane audio signal in
t he subﬁﬁgﬁé S%P% ré%?é%e ts a serial nunber of the sub-band, and i = O,

1,2, 3). X(ki- X)%'xm)xgk & Ak ang XahdeLe(p) (Ve ()4 ) S5dB nner @)

vaI ues of | are stipulate for 3for 63 k'< 127
6,,-2,+2,,+6 f Qfheld §alieSolPire stlﬁulate@ag%now%.z for 255< 500

-2,+2 Jor 2 < k'< 63

-3,-2,+2,+43 for 63 <k'<127

=6, ,=2,42,:+ 46 Jor 127 < k'< 255

—12,,=2,42,-,+12  for 255 £ k"< 500

j:

15  [0038] In this embodiment, it is known that the number of coefficients (namely the length) of
the power spectral density is N/2. Corresponding to the stipulation of the values of j, a meaning of a
value interval of k' is further described below.

[0039] sb, . corresponding to an interval of 2 <k' < 63; a corresponding power spectral density
_ coefficient is 0™ to (N/16-1)"™, and a corresponding frequency range is [0kHz, 3kHz).
20 {0040] sb, 1 corresponding to an interval of 63 < k' < 127; a corresponding power spectral

density coefficient is N/16™ to (N/8-1)®, and a corresponding frequency range is [3kHz, 6kHzZ).

[0041] sh," corresponding to an interval of 127 < k' < 255; a corresponding power spectral

density coefficient is N/8™ to (N/4-1), and a corresponding frequency range is [6kHz, 12kHz).

[0042] sb,: corresponding to an interval of 255 < k' < 500; a corresponding power spectral
25  density coefficient is N/4™ to N/2™, and a corresponding frequency range is [12kHz, 24kHz).

10043] sb, and sb, comespond to a low-frequency sub-band part; sb, corresponds to a

relatively high-frequency sub-band part; and sb; corresponds to a high-frequency sub-band part.

[0044] A specific process of collecting statistics about the NTy ; is described as follows.

[0045] For the sub-band sb,, values of k' are taken one by one from the interval of 2 < k' < 63.



15[ 0038] I n this enbodinent, it is known that the nunber of coefficients

(nanmely the I ength) of the power spectral density is N12. Corresponding to
the stipulation of the values of j, a nmeaning of a value interval of k' is
further described bel ow. [0039]sbo . corresponding to an interval of 2 < k'

(N 16”1 FOreCARGNS o8, RRUEIARRE P anTaRR fuhgRibe pEBe Al Dy R o snie

corr espeslde igtetval anNk! Rttervealed 0folRdt statistics abad; the nQﬁfbéﬁSﬁ@ﬂldbS’l gf Rower meet the
spectral density coefficient is NN1 6th to (N8-1) and a_corres ondln

frequene«;/ndﬂawg P gumBgnef vabiesief k' thesoueet gw?oné@pné%%ﬁambﬁr elpourbapd; %Bﬁ kof
127 5 k! dj tral d t ff t

N bR arey s WL SR DB AGEREL Shnency range 1< [ 6k, 10kHz)
[ 0042 Ec?oct por rp%ggsz%g#ﬂ@gifm hl@t(ﬂﬁ%l)rr%t vArR k<—%N;25ﬁ0andq<' CQUI RIPUNGIdRRd

power s ty co CI ent is N4 11t

cor r espendihrgubbeal esdg yhas ainge sutsbinkitshbs, n@d4dHNT, , £ 8043] sbo and sb,
correspond to a | owfrequency sub-band part; sb2 corresponds to a

rel ati velog7hi gisifniledueocte sulb-bhahdbpanatues afil' sdthkenonebypondfomahainterval of 63
hi gh-fre uenc sub-band part. [0044] A specific process of collecting

stati st Edé <ab¥uFor mechnmtug of k', gsloe ritisslier dke Faie swsts @9@@5‘}11193& of the @’E}ﬁuba(ﬁﬂ
sbo , v lﬂ%? ?nuognn?e vﬁh@ 1&‘5%}@%1 V\)ﬁ t?l%v gd c{)ﬁ&@t ts%@st'[&tzﬁ%ﬁﬂ? he n‘fbler ok( V?lu?fg’f k'

For eac e val ue e e COﬂ

f or nl atHaB)meeNtﬁeﬁboﬁdh@orenIher ﬂ‘umbld:ru@f valher yAk' ofat keet shd cavtiriceds theohursisdr of
statistics about the number of values of k that nmeet the condition. The

nunber  gfb-¥aldussesITK! oftthak™ iRffe 1R S@NRUELERY inghé Ae-punabéh of sub- band
tones NTk_o of the kflh frame audi o signal existing in the sub-band sbo

5[ 0046] FH8Ex arfiméarly,ffot the subrtrmll ask,3)valuss obk' &e ttakehemely ene3frork' theimbgrvalnef
k" = 10, it is considered that the sub-band sbo has three sub-band tones
namel y Nrks&' <285 F[om@aqq @ilm vik| ipded whetherethe yup aregtsghe conglitiamsofighe formatae(3).

taken o I '
oo whgehdie O VA Gl LS iR B B RES oA PR iy
entige wal el Meetmalitiaf Kie hanbsravevgesh of @l Rt alid sdbhdiSomiotie flvrber of
nunber of values of k' 10 that neet the condition. The nunber of val ues of
k' that subemndtta@sd\é"ﬁ@u ofi tba k" Srattecudiondigral ofistngingheehbr-oarsds SRTki of the kth
frame audi o m%g existing in the sub-band sk 1\§00481F|SI mlarly, for the

sub- bantP048p qttwé@s @bmkt reumbgReelf oHebay ones A bm ohdhe rkt efr@rap aygio) signal

of 1 he. PURHA S Ty b PR iy st b FOOYSELEY PRiek U5 BE RON0E ¢ faversed,
col I ect [lﬁ)tS@]t ' Stgt&%@é}b @é@cuﬁﬂ@tﬂaqga?ﬁur%er\éﬂdﬁ%§ oPfhe!Current frame audio signal.
20  [0051] Specifically, a sum of the number of sub-band tones of the k™ frame audio signal in the
four sub-bands sb,, sb, sb, and sb; is calculated according to the NTy j, the statistics about
which are collected in step 503.
[0052] The sum of the number of sub-band tones of the k™ frame audio signal in the four

sub-bands sb,, sb,, sb, and sb, is the number of tones in the k™ frame audio signal, which

25  may be calculated through the following formula:
k]
NT;LSHM = Z NT}.'J’ (4)
i=0
where NTy sun represents the total number of tones of the k'™ frame audio signal.
[0053] Step 505: Calculate an average value of the number of sub-band tones of the current
frame audio signal in the corresponding sub-band among the stipulated number of frames.
30 [0054] Specifically, it is assumed that the stipulated number of frames is M, and the M frames

include the k™ frame audio signal and (M-1) frames audio signals before the k™ frame. The average

6



15t hat neet the condition. The nunber of values of k' that neet the
condition is the nunber of sub-band tones NTk 2 of the kth franme audio
signal existing in the sub-band sb2 [0049] Statistics about the nunber of
sub- band tones NTk_3 of the kth frame audio signal existing in the sub-band

b3 | o] 1] ect ed i th t had. .[0050] S 04:
ol cul a¥8S AE Dok aTDT it FOR T RelElt FEAD F9Hg SR SoSgHAL he 8
[0051] BR&Ed idcﬁ@&?{als & SR e{clegrdm%tg%rrefa{loﬁs%ﬁi E’éﬂf@eﬁ QOﬁﬁe ef M abﬂ adiud e

audi o signal 1n the four sub-bands bi , 'sb2 and sb3 is cal cul ated
accor d| 955 t MiaeNFetaget Yetues bathes himberabd sub-aricc bongs anayobé selcalgtednthsqueh the
503. ?212%" The sunf f5 t he nunber of sub-band tones of the kth franme audio
si gnal Girla G sub- bands sbo , Sbi , sb2 and sb3 is the nunber of
tones in the kth frame audi @ signal, which 25 may be cal cul ated through the
following formula: 3 NTk s"¥1M'E NTk(4) where NTk_sumrepresents the total
nunber of tones of the ktH Fhane audi Of é [ 0p53] Step 505: Cal cul ate an
aver age val ue of the,punbgr ~ of +sub- band tone e cur ent frame audio
sigmal in the c‘bvrereszgznd‘“ g sWb- band anong the stl pul at @ number of frames.
30[ 0054] Specifically, it ils Xsﬁ%ﬂ that the stipulated nunber of franes is
M and the Mframes include=thé:kth framg audio -sjgnal and (M1) franes
audi o signals before the Kth fddne. The average val ue of the nunber of
sub- band tones of the kth frane aud i n, each subgband of .the I\/ll
frames audio sVt Msr@a%@msah%&u g?‘ﬂb st E’HF’%PEPHO s, apdip il 4n a

val ue of bl\'ﬂ)zﬁlﬁdl %nMaAb eNg & C%Tesk@gﬁﬁ% am% 8VBhRIGE }h«a el 5%13%@%&1‘ in the

sub- ban tones ' may be—cal roug thefol g formula (5):
wher e I\Eit’o~bandprmeculsrly, hitecanueaowaoffrem ﬁ}etfarrdulacﬁﬁ)e@atoﬁ pl@pptt ﬂorrﬁulamycahﬁcﬂelﬁc'fed

si gnal sub- band rese ts the of the
nu?mer B’F g‘ﬁﬁ%%‘hﬂ“?&h%%%%efﬁ@“@ﬁ@pﬁ’f ?ﬁ’a?lf]f’e ‘i@‘%va e Oﬁﬂ ‘be known
from t haoker nulpar{dlarkyhat tds BHBREMAD raswrangtw d@ﬁgﬁ @éc@ﬁ:r%ﬁﬂn{fsoﬂ i€ ahieoebRhiyon
accordihg to the relationship bet ween the val ue of k and the value of M~ 10

[ 0056] eagulite thearieyageiwaluerifshemyoblirmé sub-bardones ingeach S@iebargiﬁrie@'w& erre\rﬁr%%e
tones | TRIGLGREQT: BEAES 28 Cﬂib%%éfta@%ah%ﬁi 8%9?'6%%02‘5 Sk o a%fg 3linsed
R 10 R R e e RO T T L R
cal cul aggdated.
15 [0057] Step 506: Calculate an average value of the total number of tones of the current frame
audio signal among the stipulated number of frames.
[0058] Specifically, it is assumed that the stipulated number of frames is M, and the M frames
include the k"™ frame audio signal and (M-1) frames audio signals before the k™ frame. The average
value of the total number of tones of the k™ frame audio signal in each frame audio signal among
20 the M frames audio signals is calculated according to the relationship between the value of M and
the value of k.

[0059] The total number of tones may be specifically calculated according to the following

formula (6):

k

ZN‘T}Mmm

B k<M -))

ave ijwrm - kk+1 (6)
ZN]}VSHHJ

F=k-M4l .

e k2 (M -1
V if k= ( )

25 where NTj qun represents the total number of tones in the jﬂ] frame, and ave NTan

represents the average value of the total number of tones. Particularly, it can be known from the
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15[ 0057] Step 506: Cal cul ate an average value of the total nunber of tones
of the current franme audi o signal anong the stipul ated nunber of franes.
[ 0058] Specifically, it is assumed that the stipul ated nunber of frames is
M and the Mfranmes include the kth frame audio signal and (M1) franes

audi o Sg&%@ﬁaf F]bget&gt[ﬁ fptrr%%r kfiéxgndﬁhﬁ a%nnerébér N8A¥E rf&ggafl&ﬁét‘i‘&l Q%ﬁo%d@ té&’tt reﬁ‘éﬂH‘?ﬁ;{B

of tone me 1 0 si"gnal’ "Th each Tramne au hal anong

the M f baneen tedialueSif¢rmkishd salgadbfMl at ed according to the rel ati onship
bet ween the val ue of M and the value of k. [0059] The total nunber of tones

. . [
may be $HW0] 1 i cen 30T Resractv ey vaee it tegv e thneal et dy saes v Aidhe gymber of
25wher e NTRSLA&RL %?Feﬁ&t%n& Q&b-Ba{cPAqdr{Hé@féra fval ¥ Shé B 1*?1%1)%@01&6%’&%5 aA0fa1
ave_NTsum repr esents the aver age val ue O the total nu er of tones.
Par t§ cuklarhoeristic pemmedier df tleawurfenpframbeudio sfgoalnultiee (Glespdratingsubrtmpér f or nul a

Val ue- ol U6 En THegouS e seErniE eameareP B S oot Ret BEat s UBe o o PRt

between the cal cul ated averagg.vajie of the nunber of sub-band tones in
v e valUe of the total nunber of tones as

at | east one sutbzebdﬁﬂ_aﬂﬁﬂogme—wég

a tonal 5characteristic parafféterisef the current frame audio signal in the
correspondi ng - k0 T onal Iy Sti a E{ﬁt_g

cal cul at ed thrz‘ﬁg%gt% ﬂ%ﬁ’%ﬂi%g‘aﬁk%“gsef%er %rﬁ%?‘%l%ggéﬁihﬁ@bgrvéﬁ_ J_nfi antt% %{%sl,jﬁlzth?)
ave _NTsub-band i, ave NTuhatpresstes INE avéaps edeabbthehetabivenbgef v@leseandfave MET ratio;
nunber of sub-band tones in _the sub-band |, ave Nngm rgpresents t he
avethgerspEaseais ke fatie hbwasn Henpareesrvalusresthe ainibsy ef Rrd-pand fnes of the k™ frame

audio signal in the sub-band i and the average value of the total number of tones.

[0062] Particularly, in this embodiment, by using the average value ave NTy of the number of

sub-band tones in the low-frequency sub-band sb, and the average value ave_NT, of the number
of sub-band tones in the relatively high-frequency sub-band sb, that are calculated in step 205, a
15  tonal characteristic parameter ave NT ratiog of the k™ frame audio signal in the sub-band sb, and

a tonal characteristic parameter ave NT ratio, of the k™ frame audio signal in the sub-band sb,

are calculated through the formula (7), and ave_NT _ratioy and ave NT _ratio, are used as the tonal

characteristic parameters of the k'™ frame audio signal.

[0063] In this embodiment, the tonal characteristic parameters that need to be considered are the
20  tonal characteristic parameters in the low-frequency sub-band and the relatively high-frequency

sub-band. However, the design solution of the present invention is not limited to the one in this

embodiment, and tonal characteristic parameters in other sub-bands may also be calculated

according to the design requirements.

[0064] Step 508: Judge a type of the current frame audio signal according to the tonal
25  characteristic parameter calculated in the foregoing process.

[0065] Specifically, judge whether the tonal characteristic parameter ave NT ratiop in the

sub-band sb, and the tonal characteristic parameter ave NT_ratio, in the sub-band sb, that are

calculated in step 507 meet a certain relationship with a first parameter and a second parameter. In
this embodiment, the certain relationship may be the following relational expression (12):
30 (ave_NT _ratioy > a)and (ave_Nir‘_razfio2 < ,6’) (12)

th

where ave NT ratiog represents the tonal characteristic parameter of the k™ frame audio

signal in the low-frequency sub-band, ave NT ratio, represents the tonal characteristic parameter
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10 represents the ratio between the average val ue of the nunmber of sub-band
tones of the Icth frame audio signal in the sub-band i and the average

val ue of the total nunber of tones. [0062]Particularly, in this enbodinent,
by using the average val ue ave_NTo of the nunber of sub-band tones in the

|l ow-fre NCYmSHD- ban sho e aver . ue ave

A 8 e R R e e SR L
cal cul atedriéiBntSARIT APRoses akecdndrabffieftas. act eri stic paramet er ave_NT_rati oo
of the kth frane audio signal in the sub-band sbo and a to

char act 066t i c Iﬁﬁwaﬂ@tlemal guprepsion 62) gomef ittip detRrrningd Hinb t 6ar§f: gvrip signak Ke
Sub- bang VoI c%éypeeauccﬁe i Q[Té ef[j %}U}%ﬂgﬁ 91{;}11 egg egs%r{rﬁzz 14 Z?)t’ m@p(%t %Vd%te eﬁtt}é&ck*%lﬁrﬁd

ave_NT_ ratlo ar e use rac t1Cc parane ers o]

frane afidine afdigRanal sQAeGId-typehugiosigartli ment, the tonal characteristic
paranmeters that need tq be considered are the {QT t onal charﬁgt eri iE
par anet B087] n vharoceinof seqoBirgprecnssIBa Al tharienk e adigsigpabis gRsoriped benwy

sub-banghoebPweust, 5606 13aL 3Rl LRAS STB BIEIANT eI b@lloisRurliPhiready

limted to the orfe in this enbodi ment, t ona teristic paraneters
i n ot hejudged-foahasudgy whkther bey;maéfcwbaivemsécanw glidig stgnal biethdewitgnt frame audio

requi renents 0064] St e e a the current fr

F gnal - HECSR GG ot hERecH dine3EERr Budid Pieaft of Wirist e ab ATREh ke rvpe
for Yol POHRIRERSS: 14RO GRdiSREGIa! bEdle! MrrehtUSBe WAED RBMal RahE QAL as the type of the
characteristic paraneter ave NT_ratioo in the sub-band sbo and the tonal

char act eeitsfidme pediarsigral odvtke MUTrenit frage andiorglibexssnd e Sﬂ%altf the éype of the

cal cul ated. i n_.step 507 .neet certain rel ationshi first

ond . SRS SRR ARy siB of fp S lieRl el Bl RaML B, cifbof sl 5 (BB L Sy
the fol ﬁ@m%@dlbeig@m OBk ceXdit eaficamd{olsddnal IRearestepF12rati o > a)and (ave
NT _ratio2 <(12) where ave NT ratioo regresents t he tonal

charact H¥068t i c %&?lﬁﬁ@lkﬂudﬁe Whﬁhq{ the hasefdivikol s Gaae apdioskmal Bvihe seanenhtip
br t t
o2 tpe DY nd i1 gxggmﬁa SEALS LL0S, bORAlnEA UR TSRS ndg;thé;g{)ilgg §ihe #lio

r epr esesipsal @s fhierssine @ elid typé eﬂth,e (hﬂﬁ)‘h]fﬁamemm sighsl, exevewoimeh Eideiffii o detdrmined
[0066] I f the rel ati onal preSS|on (1 i,s..met S det m

kth frafhet Bgdyes g% @ﬁaﬂ% 1 Hame gpadjposiges %ﬂwéﬁfea%.f%.t h@tﬂ%ﬁ) FVQWF&H jo
express 1( fiomet, it is determned that the kth 5franme audio

si gnal %lgﬁha érr%é?%%%%é audi o signal. [0067] A process of snoot hi ng

process[08F0bn tep SUNkrledge fhather ﬁwdﬂype of ¢freaturiat desor duskée sigehlow.thd 606 pStep
509; . For thg current frane udl 0 e of t.he

a1 r28s PP B Per P EPT A et ape sufdratne s f Syl e Srierindh R tne

si gnal ghe bbelecwﬁeﬁﬂﬁaﬁkaaﬁaloaﬁgaa@ iSHigRAMNt mmt fhe t§}%@f @8 pRevidiRerfhe audieXignal
frame audi o signal of the current frane audio the type 10 of the

pr evi ouef the gutyeaiufaroe gu@lnwllgnai ekeute giep it ; Tfrlbfﬁef?%wleedsihghﬁlle type phibegapent
as the ﬁXx g g%hgtszfrgg sa ne atsﬁl%'e ty@»e of naI Qloug I%[e e 6151%95186%h@%81t am

signal , T5e 87 eVIous 7T 2 I'0 Signa

t he curgigné s@ﬁan@(eamélsmpssmnal is di fferent fromthe type of the next frarre
audl 0 sswgnal of the current frame audi o signal, execute, step

&1k i c Spesifically g antvdiatsr tharpe yﬁéwds* frarae erdie)signa} R 4hs simptputhe type
SI gnal i
s Yot oL 06 T R Ry R GuBem bl oM ol SRE oPHEI™ ST ok
as t he isypfferedt ﬁ-dm tHekeyhg bﬁthbr(h«rre‘*’ fatic audiogigal, eax@teistep $15pf he@udgnient tesil is
det erm ned_t hat of the (k1)t franme audi o si fferet fro
the typlabhedyrs Qfﬂtﬁei%‘tfﬁam? Ao éwal@ 1sdg Rape a%ﬂ@ g@&&ﬂkéiz frarme audio Sighal
execute step 512.
30 [0072] Step 511: Modify the type of the current frame audio signal to the type of the previous
frame audio signal.
[0073]  Specifically, the type of the k™ frame audio signal is modified to the type of the (k-1)*
frame audio signal.

[0074] During the smoothing processing on the current frame audio signal in this embodiment,
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[0070] Step 510: Judge whether the type of the current frame audio signal is
the sanme as the 20 type of the previous frane audi o signal of the current

frame audio signal; if it is determned that the type of the current frane
audio signal is different fromthe type of the previous frame audi o signal

of the f : ' i . o ol te i

that T h ity VRHE R Todhel PhBher EESHbiRL BRcating hledk o't SEREREA Line

t he previreus fifamaradiawidnl, i tgetalicabfoltfien cfiknosing fecaym:s ad tieopreviguaframe xed udxd

step 512. 25[0071] Specifjcall j udge, whet her the type of the kth fra

audi o s%@’ﬁ‘ﬁl"‘[‘ﬁdéoﬁ aﬁsﬁ gl ok b oY RelgpEntd raam@?f‘asacﬂfgﬁwg%{@aﬁeﬁ
the | udgEManbR S the pPeiAAl add Fext YREeR! add 8ddpibn fdralB rddB L 1?1 18Ring Previous
different fromthe type of the (k-1)th frame audio signal, execute step
511;5 i f finines putigert ftames st Tiwited hy desveiptipareoiothist ¢nebdcimerity Bwping tlet prosésgntile
is the sane as.the_type of th k- 1) frame audi o.si gnal,, execut e

512, " Soraun & weedDy iering Tt b fbatt SRS B PRieTHEE A o 5 ore

t he typﬁeﬁffrahﬁehu@foeo’égr@@'ﬁs_ dopBEE]@6he emb8diAents[P3drSppeivesadd. y, the type
of the kth franme audio signal is nodified to the type of the (k-1)th frane

audi o sIMdal . [ardDdbe prpoesseendfroot hi ng processing on the current frame
audi 0 sj i i S.: ' t iLficall if.0is |
the srobffifhg dp MRLELFRE Bl of SRRELLIEE puendh O Reld iR JoltRGy HREh e
- si gnal , clasdifekion odlau8el sphan @afthk mesthap ploviiet Vipahisodmibdiempiite wpes 1 htanaudiod
next frame audiq s,ignal IS adogued_. However, the pethod bel on shto a .
pr oc es s SigRalk M brgudesdahEpaghrrisuiiing dee tonak sherasieaipiip parameders ek therpudifeignalsd
adopt i op: [P Bflof WS AREEHIBHA 12 cddh2AIRS, AMdNtanldRIBSnlafl, NOt
limted gy%é}eegﬁlfﬁgtt?gng %?’tt |8$ e aodll?rrgnt. 1Dt(jrs?’ng the pr ocesas, the
solution of specifically knowi ng types of at |east one previous frane audio
signal and at | east one next frane M@d% g?l is applicable to the
enbodi ments of the present invention. ? ep 512: The process ends.
[0076]In the prior art, five types of characteristic parameters need to be
consi def®a7dur iThis ¢rypelithentodisdedct acatthahfoo budiv dignakelgmifietion. e Hhevwmanidd. 2,
provided in thjs odi ment, types of nost audio signals may be judged
etibie R

t hr “Yhe tonal characteristic parameters of the audio
si gnal S[omrpa_r%b Va1t Reb&Ge RIchREntdFdne 4R Gb@dSkhéreahd ANiTEERQG ABaRRS Yignal
and a cal cul ati on anmount is small. Enbodi nent 2 [0077] This enbodi nent

di scl ossheclamstiiedd for audio signal classification. As shown in FIG 2,

15t he i ncl udes: 078] Step.101. Receive current f j :

s gnal | TREE o' Hiep "0 GbBRE RLPhfLcutebierine BatSnde P UL burR TRt oo signal
[ 0079] SivBereld2: tohllt diddaderiBidapareiateR G ethe Sdun@enp difaiee hedio Ofigriahds durdtelebst one
frame audi o signal, where the tonal characteristic paraneter of the

curdent sybrband. audio signal is in at |east one 20sub-band. [0080] Generally,
a freq ufiasy, ar ??en%&lzg»,' y ind rlc) %f)eafig’ .‘dfvicflf{deﬂ%efb%}; 200 RINAE bahdh. BRERN sub-band,
, L rame a

sub- ban e curren I 0 signal may obtarn a“correspondi ng tona

char act éheicatrent fpanaaetesignflentpobiiin, a2 acoepaidigy tonadeémigteriséqparaswent Gertanly,

tonal charagteristjc paraneter of hﬁ current frame a ‘i'm' o] sigtngl in pne. or
§ha t am

two of f95ar %t_ 22 rﬁ&lyr%e%taép racteristic parameter of the curre e audio signal

in one or two of the sub-bands may be obtained.

25  [0081] Step 103: Obtain a spectral tilt characteristic parameter of the current frame audio signal.
[0082] In this embodiment, an execution sequence of step 102 and step 103 is not restricted, and
step 102 and step 103 may even be executed at the same time.

[0083] Step 104: Judge a type of the current frame audio signal according to at least one tonal
characteristic parameter obtained in step 102 and the spectral tilt characteristic parameter obtained

30 instep 103.

[0084] In the technical solution provided in this embodiment, a technical means of judging the
type of the audio signal according to the tonal characteristic parameter of the audio signal and the

spectral tilt characteristic parameter of the audio signal is adopted, which solves a technical problem
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25[0081] Step 103: Obtain a spectral tilt characteristic paraneter of the
current franme audio signal. [0082]1In this enbodi nent, an execution seguence
of step 102 and step 103 is not restricted, and step 102 and step 103 may
even be executed at the sane tine [0083] Step 104: Judge a type of the

current ranme audj o, signal. accord n .to, a east o
char act 8F PETPET A BB B TR DA S VBN F0% (Ghe RSP eEESperemptrs. such as

char act gfingdnlyCndR@ zﬁ‘%ﬁﬂhnp QP@ﬂegﬁ%d%t ﬂ/p%tc%@sﬂiggtlon[ 08410l & 553%1{ [keinttﬁ‘@ﬂ%xf@{ thus

solution provided int ment techni cal neans ing the type
of the adu¢wngs |tgnhaicabcﬁmtd|0ﬁged®utgweornpimlty ohdhaclassifisation Ipatﬁlag@mgrreélﬁcmgt@
audi o SI na 1@ﬁf@ectral eqéll |t .char.act.eri s% rarreter of the audio

si gnal -\ ’Pg(ﬁac DGRy nﬁglﬂbec%m Sé@aﬂ)f; Blg 108f conplexity in the
cl assi f| cation nmethod in which five types of characteristic paraneters,
such_as harnony, noise and rhythm ‘Fffg\? d for type classification of
audid signals in the prior art, thu S techni cal effects of

reduci ng conplexity of the classifi catl on net hod and reducing a

cl assi f you@s] on TR etbaditRAt ngmw&t adhéthod férnRidausl el Bl @Eifikattdna 3si shb@atih GGs.
5Enmbodi nent 3 [0085] This e di nent provides a nethod for audi o signal

cl assi f BAani 88, thagneshedvncludesihedollaning s¥PSB, t he net hod i ncl udes t he
fol | ow LepSStg; 96118 ‘ﬂé&%@ a%ﬁ&gmt@?zg‘& ééuglluﬁ”‘%lg%f{}r \%H%:re tﬁ@{%l nghaﬁ 1§5199@d10 signal

wher e t hal 1§ an au assifie
10[00871&@3@39%1%[ I y, it is assuned that a sarrpl ing frequency is 48 kHz,

and a frane length N = 1024 sarrple p0|nts the re |ved ent fr
audi® siY83 | Shecificrlly feinesaimnddhal GFRRIP ln@%mwo and adrazny ’&PE@&S g
t onal f %gﬂq [ I

descri bg?‘ﬁ&ﬁgﬁé E‘% 8%8 @ggécgnga c?:altf%g ﬁe{aﬁ{gqop% s%ggtﬁ? glié agg%sﬁl%lﬁl'of t he
curr ent [GF08&he afuqmmcess gfiablculbfip® O BInsh eldrhdteddticy parammagowi e purm@sﬁ’amg ayflio

addi ng a i,n wis perfornmed on time-donmain data of the kth frane
audi o sf |_glis d‘f%ﬂﬁ%@‘i"@ul ation may be performed through the foll ow ng

Hanni ng OUSQFOW ey P08 a1 dWke 8 poRedspedtral @RAsiBZSS thé dirrent frame audio signal.
15 [0090] Specifically, windowing processing of adding a Hanning window is performed on
time-domain data of the k™ frame audio signal.

[0091] Calculation may be performed through the following Hanning window formula:

h(l)x@-o.s{l—cos[szﬁﬂ, 0SS N1 (1)

where N represents a frame length, h(1) represents Hanning window data of a first
20 sample point of the k™ frame audio signal.
| [0092] An FFT with a length of N is performed on the time-domain data of the k” frame audio
signal after windowing (because the FFT is symmetrical about N/2, an FFT with a length of N/2 is
actually calculated), and a k™ power spectral density in the k™ frame audio signal is calculated by
using an FFT coefficient.
25 [0093] The k™ power spectral density in the k™ frame audio signal may be calculated through
the following formula:
N-1

X(k)=10log,, }1{;
I=0

N1 2
Z{h(l )-s(l)-e f""'zt«-’"’i}{ =20-log,,

=0

0<K'SN/2,0<I<N~1

{h(l Jl'csz"N]%dB

@)

ZIH

where s(1) represents an original input sample point of the k™ frame audio signal, and
X(k") represents the k™ power spectral density in the k™ frame audio signal.
30 [0094] The calculated power spectral density X(k') is corrected, so that a maximum value of the
11



3LN where N represents a frane length, h(1l) represents

Hanni ng w ndow data of a first 20sanple point of the kth frane audio
signal. [0092] An FFT with a length of Nis perfornmed on the time-donain
data of the kth frame audio signal after wi ndowi ng (because the FFT is
symmet rical  about 2. .an _EFT with | en is actually cal cul ated),
and a kP ﬁgﬁ%s\ﬁg?ty%g%: 1tpfa1?aref§rsef1 ‘%/é‘%“h‘g? ﬁegsﬁ% Eevg fr(gﬁwed%gum o signal is

cal cul af@E®sby WenORMEtEcT whetief b CdrenikistsAh [P ]bThadkiftalfrag@edsy a3@els ndhg the
density in the kth frame audi o signal may be cal cul ated .t hrough the )
fol | owi REVEosNeEIY: dagsity, 1Qlleqt stqtistiys-abot thsynember ¢iygnepexighgain the Lonespoading
20. 1ogi Q5. EHL &G of I =C - =11

wher e s?‘i b%g%?rgds%%ﬁ ?sle an o‘%i"éﬁ‘%‘ 4 ﬁ%&y rréogﬁ%#%u‘éﬁréa%ﬁg@%%n% ﬁlg Sﬁ%rll)a?dr'ane audi o
si gn&l , [@09d] X( KSpecifeplle shatfequireykareh ip divededs pie tfoal frepracy yub-baridsg whidh are
frame audi o signal. 30[0094] The cal cul ated power spectral density X(ki) is
correct é@pe%welgvh@pmaemibmﬁbwaﬁ e Hh,né 35 . Ihdepopewestzl dearity K&k) anda
ref erence sound pressure Ievec{?fl(.% dB). [0095] Step 283: tect whether. a, .
t one exFetAN ARagERt ROWELSASSYR dnsiy ppel P oGy W slieﬁgeefﬂ@ﬂbs tion in this
Spect r abmfsaifichy magoté &C Eoriiddd Shdr® a@RRY Ul ARInBURRELI1a0E3)! ANRS chirld@EddNthat 1y
the correspondi ng b- band, and use the nunber oOf tones as the nunber of
sub- baneutt-barglscarrespdidimgito- tha k') BpO0 9GleSpeledtistaistiss, attome thiernaenien of ther teaes t©

o oo L iy SESIEN SR RO, I 51 e SRR el LR SRl e
cer t ai NopgliAEAAtoRAWITthS RE Fand audeNSibhdl ileRf sud-Keiisd] (1 reR8stnts D¥oriaMigmBert bre
certain condition in this enbodi mrent 'nay be a condition shown as the

fol | owi Hy skbrodud.and 3y 0,ilt243. consi dered that a sub-band corresponding to
the X(k') has a.fpne.. Col I statj stjcs abput the, nugher, of, the, fones

10 obtain the n‘é}r@%r_ ]af< s’hgﬁt}aicﬁat%ﬁ'e ) N |/K(p°h)3“s’gﬁ?‘t;ﬁdc)2aﬁ e the&(3
NTki represents the nunber of suéa};@gtgp Ia%gﬂrlles of the kth franme audi o signal

in the sub- band' s velues 8pr.Ls¥hE loM§hber of the sub-band, and i =
0, 1, 2, 3).

—2,42 for 2 k'< 63

15 j= [— 3,-2,+2,+3 Jor 63 < k'<127
-6, ,—2,42, 46 Jor 127 < k'< 255
1—12,---,—2,+2,--',+12 Jfor 255 < k'< 500

[0097] In this embodiment, it is known that the number of coefficients (namely the length) of
the power spectral density is N/2. Corresponding to the stipulation of the values of j, a meaning of a

value interval of k' is further described below.
10098) b, : corresponding to an interval of 2 < k' < 63; a corresponding power spectral density
20 coefficient is 0™ to (N/16-1)", and a corresponding frequency range is [0kHz, 3kHz).
[0099] sb, : corresponding to an interval of 63 < k' < 127; a corresponding power spectral
density coefficient is N/16™ to (N/8-1)*, and a corresponding frequency range is [3kHz, 6kHz).
[6100] sb, corresponding to an interval of 127 < k' < 255; a corresponding power spectral
density coefficient is N/8™ to (N/4-1)", and a corresponding frequency range is [6kHz, 12kHz).
25 [0101] sby: corresponding to an interval of 255 < k' < 500; a corresponding power spectral
density coefficient is N/4™ to N/2", and a corresponding frequency range is [12kHz, 24kHz).

[0102]  sb, and sb, correspond to a low-frequency sub-band part; sb, corresponds to a

relatively high-frequency sub-band part; and sb, corresponds to a high-frequency sub-band part.

[0103] A specific process of collecting statistics about the NTy ; is as follows.
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X(V- 1) < X (lcl) X(lcid- 1) and X (k1)- X (ki1+ j) 7 dB(3) where, val ues
of jare stipulated as follows: for 2<63 - 3,-2,+2,+3 for 63k’ < 127 15 J
=-6,,-2,+2,,+6 for 127k'< 255 -12, ,-2,+2,,+12 for 255 < k'< 500
[0097]In this enbodinent, it is known that the nunber of coefficients
(namely the len

th) of the power spectral density is 2. Corre di
the sti P04t orF ot %ﬁ@-bﬁ&fiuééadﬁlqe? OBk RER Ry OB gﬁé"% ﬁl@fb%tnéwiﬁ’%@ffl Eg<| ég’.

further_descri bed ow. 098] sbo : correspondi.ng t ' f.2 <.Kk'
53 “SF R bIBBRAT Ro AR UE DEN A <dBHe: £ cooubs pr U dRmnE iy Arfhe it
(N 16- 1)410e 1@BHaPof RF {sOSRRRAYH NI TELHHBRRY abaitdBe intinlbek bZ valdkdial k' {HADGRkt the
corresponding to an interval of 63 < k' < 127; a correspondi ng power

spect r apordlétian. ffjre ouebei of vahies pEk'Nhateneet the qomdion)is the namperoicPrivsp s Ao
f1r2$ “eﬂg%’@@a%‘%?anéps@t[ﬁc?g%%%ﬁég B{}%g&i;@ %&r} r esponding to an interval of
{0105] For example, if the formula (3) is correct when k' = 3, k' =5, and k' = 10, it is considered
that the sub-band sb, has three sub-band tones, namely NTy o = 3.
[0106] Similarly, for the sub-band sb,, values of k' are taken one by one from the interval of 63

< k' < 127. For each value of k', judge whether the value meets the condition of the formula (3).
10 After the entire value interval of k' is traversed, collect statistics about the number of values of k'

that meet the condition. The number of values of k' that meet the condition is the number of

sub-band tones NTy_; of the k* frame audio signal existing in the sub-band Sbl.

[01067] Similarly, for the sub-band s$b,, values of k' are taken one by one from the interval of

127 < k' < 255. For each value of k', judge whether the value meets the condition of the formula (3).
15 After the entire value interval of k' is traversed, collect statistics about the number of values of k'

that meet the condition. The number of values of k' that meet the condition is the number of
sub-band tones NTy » of the k™ frame audio signal existing in the sub-band sz .

[0108] Statistics about the number of sub-band tones NTy 3 of the k™ frame audio signal
existing in the sub-band sb, may also be collected by using the same method.

20 [0109] Step 204: Calculate the total number of tones of the current frame audio signal.
[0110] Specifically, a sum of the number of sub-band tones of the k™ frame audio signal in the

four sub-bands sb,, sb, sb, and sb; is calculated according to the NTy ;, the statistics about

which are collected in step 203.

[0111] The sum of the number of sub-band tones of the k™ frame audio signal in the four
25 gub-bands sh,, sb,, sb, and sb, isthe number of tones in the k™ frame audio signal, which may

be calculated through the following formula:
3
NT;\‘isum = Z NT;;J' (4)
i=0

where NTy qum represents the total number of tones of the k™ frame audio signal.
[0112] Step 205: Calculate an average value of the number of sub-band tones of the current
30  frame audio signal in the corresponding sub-band among the speculated number of frames.

[0113] Specifically, it is assumed that the stipulated number of frames is M, and the M frames
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density coefficient is NNSth to (N4-1)th, and a correspondi ng frequency
range is [ 6kHz, 12kHz). 25[0101] sb3: corresponding to an interval of 255 <
k' < 500; a correspondi ng power spectral density coefficient is N4th to
N 2t h, and a correspondi ng frequency range is [12kHz, 24kHz). [0102] sbo and
sbi corr; 0 | ow-fre n -band rt. 2 r t
rel ative Cé&%qgﬁ%f rf%anueear?&/o g a_?gg%&ﬁ ggr%measn gisqb%grzagsr ?egg%gﬁ%g@?%%g' ‘Ph@average
hi gh- f r equerd)ths wombandf pas-band] VA3 ALRPET Erhine dudRCcegsaldh cach keisbimbof the M
statistics about the NTk _, is_as follows. [0104]For the sub-band, sbg ,
val ues &Rmes agdia sigarlsns eflalad asrerdipgin 4 rationslip pgiwesn ayalucief Meagrha vadye of k.
each val f Kyne | r (N
Formul a LaFF af Ths baR WGE 38} pnitRl P IRkt (ORsSRACLE GllyBled Miouen the
st at § st ifdbvabgtidmtuhe(SAunber of val ues of k' that neet the condition. The
nunber of values of k' that meet the condition is the nunber of sub-band
tones NTko 5of the kth fra kﬁg?io signal existing in the sub-band sbo
[0105] For exanple, if the fexnula-(3) is correct when k' =3, k' =5, and
k' =10, it is considered ﬁﬁgmf?e“sub4ﬁahdiébé-héi t hree sub-band tones,
nanel y NTko = 3avd 0108] Skrd | afly, for the sub-band sb, , (3yal ues of k' are
taken one by one fromthe | nterwag of 63 5 k' < 127. For each val ue of
k', judge whether the val ug,nEgts the ggngitiﬁz of the fornmula (3). 10After
the entire value interval pf K345 TTaver éﬁﬂ ofléct statistics about the
nunber of values of k' that nmeet the condition. The nunber of val ues of k'
that meet the ceheeINDN réfeddits theetbedlof sub-bhadtodeonts NTRaheludiohsghdl in a
frame audi o signal existing in the sub-band sbi . [0107]Simlarly, for the
sub- bandulshand yaandeaveoNTi reprpsentsatbe rpvsrrge byplenefl thommbe phswrband pes in hey
<k <255 ash..vai - e ted LAyl
of the Py AR PG Plat e LeloliBoMRd Rl ) HEL Y Broeiotmb D 00 LR
col [ect fetaaldubttion acalvding té the rolatitveshipobetwatnids vafuelof ktahd thenexdte dfiid.

t hat meet  the condition.i.s the nunber

condition. _The nunber of values of k' ) J
of 'sub- KA 1 oretinHely 1 flis REDPOEReR 2EOMiE 6 AeSIgRAPIESENL S 1P ppEREssary to

sub- ba In l@al@tﬁlgte thOAAB) \%Fh!té(fﬂ {68 nBRABE oflsE- AU RS s @ eaS:H Rubaasd LoRes a%%ﬁa?’ex@ée

t he Ki frame audi o” signal existing in the sub-band sb3 nmay al so
col | ect galubyavasNig cfhibe samebersifhad-bad[ 2169 ]iStthp 18304 req@ahayubei-bartdhaeb) cindl an
nunber of tones of the current franme audio signal.

ave_NT, of the number of sub-band tones in the relatively high-frequency sub-band sb, are

15  calculated.
[0116] Step 206: Calculate an average value of the total number of tones of the current frame
audio signal in the stipulated number of frames.
[0117] Specifically, it is assumed that the stipulated number of frames is M, and the M frames
include the k™ frame audio signal and (M-1) frames audio signals before the k™ frame. The average
20 value of the total number of tones of the k™ frame audio signal in each frame audio signal among
the M frames audio signals is calculated according to the relationship between the value of M and
the value of k.

[0118] The total number of tones may be specifically calculated according to the following

formula (6):

k

z NT_’}'_smn

2 k<MD

25 ave — Nrmm = A"k * 1 (6)

Z NT:“ Sm

Jhk~M ] .

e k= (M -1

Y; i k2(M-1)

where NT; o represents the total number of tones in the i frame, and ave NTgn
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[0110] Specifically, a sum of the nunber of sub-band tones of the le frame
audi o signal in the four sub-bands sbo , sb, , sb2 and sb3 is cal cul ated
according to the NTK J, the statistics about which are collected in step
203. [0111] The sum of the nunmber of sub-band tones of the kth frame audio

signal in the four 25sub-ban sbo., sb, , .sb2 d.sbh3,is the nunber .of
Conae i HPESENR RS FYERE Sl B thegial R AT fPé&?S-@%r%%?%fm 3 S R FBUGh PR the
fol | oW Ramhu@l (8! Rat 3 PMbpek Tormuith k) bé sBeVBE e DHIKIIMDT SRLEELNES the eeldtinahip
nunber of tones of the kth frame audio signal. [0112] Step 205: Cal cul ate an

aver agebstaieer thsfvaluse fianddhe viluselMband tones of the current 30 frane audio

signal | e rrespondi n ub- band. ng the cul,at e e .
Fo713] shIPl T o SR R it e i bR UF PR GO Ra o B B
M and tiebMdfthadsEs at ieaglondgubi-Banddnd the aveagindilee & tie altalaiehbeMblonéy @nesnal
audi o signals before the kth frane. The_ average val ue of the nunber of

sub- banehareieristisarametead the @wrenbiiame aadigsianal in thaerrespendsgmbotandne M
vatue of H0E, 5 SR Rkt Bl fin AGERASHOCaIL BB HEL A BTN IR KRR 6

sub- band tones may 1&? cal_cul aived N7hr ough H1e 5following formula (5): NT
k +1 | NT . j=k®&-H _refoc = =T )

Sum

where ave NT; represents the average value of the number of sub-band tones in the

10 sub-band i, ave NT,, represents the average value of the total number of tones, and ave NT_ratio;

represents the ratio between the average value of the number of sub-band tones of the k™ frame
audio signal in the sub-band i and the average value of the total number of tones.

[0121] Particularly, in this embodiment, by using the average value ave NT; of the number of

sub-band tones in the low-frequency sub-band sb, and the average value ave_NT, of the number
15 of sub-band tones in the relatively high-frequency sub-band sb, that are calculated in step 205, a
tonal characteristic parameter ave NT_ratiog of the k'™ frame audio signal in the sub-band sb, and

a tonal characteristic parameter ave NT ratio, of the k™ frame audio signal in the sub-band sb,
are calculated through the formula (7), and ave NT ratioy and ave NT_ratio, are used as the tonal
characteristic parameters of the k™ frame audio signal.

20 [0122] In this embodiment, the tonal characteristic parameters that need to be considered are the
tonal characteristic parameters in the low-frequency sub-band and the relatively high-frequency
sub-band. However, the design solution of the present invention is not limited to the one in this
embodiment, and tonal characteristic parameters in other sub-bands may also be calculated
according to the design requirements.

25 [0123] A process of calculating a spectral tilt characteristic parameter of the current frame audio
signal is described below.,

[0124] Step 208: Calculate a spectral tilt of one frame audio signal.
[0125] Specifically, calculate a spectral tilt of the k™ frame audio signal.
[0126] The spectral tilt of the k™ frame audio signal may be calculated through the following

30 formula (8):
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if Kk (M- 1) th where NIJ., represents the nunber of sub-band tones of a ]
frame audio signal in a sub-band i, and ave_NT; represents the average
val ue of the nunber of sub-band tones in the sub-band i. Particularly, it
can be known fromthe fornula (5) that a proper formula nay be sel ected

10f or cal cul ati on according tg,the reI ationship between the value of k and
the value of M [01151 Partl n:g&ij(h Sﬂm h| s enbodi nent, according to

desi gn requi rerrents }t r$ u cessary to calc iate t he average val ue of
the nunber of sUf: rluéi_t,qt))es |m:a(g ég - band | ong as an average val ue
ave_NTO of the nunber of 'sub-b UOA in the | owfrequency sub-band sbo
and an ave NT2 of the nunber of*'$Ub-band tones in the relatively

hi gh-frequency - b El‘}o@ I

aver age val ue o‘?h%}ﬁgw é%@en%f el} g?A etcé(t)gn@&slﬁgs{‘1 m%’ C%Trsé@ﬁ? @%mﬁﬁ@gﬁ%b%ﬁ&aﬁr}
si gnal raprésests s pud@hethtion peemendr, indsms. tilOfkpdsGpe thd speatralytilt of thesk™ frame
assumed that. the stipul ated nunber of frames is M and the Mfranes include
the kt h®¥¥358"4%udi o signal and (M 1) frames audio signals before the kth
frang. Iﬂl@?fverﬁgﬁ 2%9 Y;%icﬂ?at@facé&%ﬂgoioakhenéﬁgéﬁﬁl 3 &foé}%sfr%et&?cuﬁtéﬂ hEGRE a
audi o signal in each frame audi o si gnal anong the frames audio signals is
cal cul asgagtralctdloadirage tabuet dféher aireni Gamkiapdiosigaabin thé etlméat@rénmﬁbm cdfdntehe

val ue o S cific t ed
necor o Mabt iR R e e SO ey BPERRH BV bl e Bl
total nijshek t@é kt gRee dullid sh@an bl EViaIyEranpdathudicesi MBSLIBIA:4 the RPHAsRNTEe hkage
average value of the total nunber of tones. Particularly, it can _be known
f rom t hepscsrhiilt af eaoh frerae audip sigpel amengitheaMniagmeseavglia genaly mmely hiecoperal si
acc

o110y srest g EShaM IR RAEUIRR | URcRlUE uhoA e RENRHE flucth e
val ue oﬁmuhefnumhhheomuésﬂb band tones in at |east one sub-band and the

average value of the t nunber of taqnes
g [0129] The spectra? t]ﬂ‘, average value may be calcu?atead througj'x the following formula (9):
k
Z spec _tilt;
E k<MY
ave _spec _tilt = ‘ k+1 9)
Zspec _tilt,

m f k> (M -1

v if k=(M-1)

where k represents a frame number of the current frame audio signal, M represents the
15  stipulated number of frames, spec_tilt; represents the spectral tilt of the j™ frame audio signal, and
ave_spec_tilt represents the spectral tilt average value. Particularly, it can be known from the
formula (9) that a proper formula may be selected for calculation according to the relationship
between the value of k and the value of M.,
[0130] Step 210: Use a mean-square error between the spectral tilt of at least one audio signal
20  and the calculated spectral tilt average value as a spectral tilt characteristic parameter of the current
frame audio signal.
[0131] Specifically, it is assumed that the stipulated number of frames is M, and the M frames
include the k™ frame audio signal and (M-1) frames audio signals before the k™ frame. The
mean-square error between the spectral tilt of at least one audio signal and the spectral tilt average
25  value is calculated according to the relationship between the value of M and the value of k. The
mean-square error is the spectral tilt characteristic parameter of the current frame audio signal.
{0132] The spectral tilt characteristic parameter may be calculated through the following

formula (10):
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characteristic paraneter of the current frane audio signal in the
correspondi ng sub-band. [0120] The tonal characteristic paraneter may be

cal cul ated through the following fornula (7): ave NT ave NI _ratio,(7) ave
where ave NT, represents the average val ue of the nunber of sub-band tones
in the 10 sub-band i, ave_NI",k" represents t he average value of the total
nunber of tones, and ave_ pr LN t rlati o between the average
val ue of the nunber of sub- t};gi%bét)con[elg 0 }fﬁﬁ tW[f) ]ama audi o signal in the
sub-band i and the average WW of koD
[0121] Parti cul afif y spén_#lhFs eghodi ment” "by using the, average val ue aw&ONTO
of the nunber of sub-band ton%‘?{ospacthﬁ L@z\ﬁéfﬁmueﬂ sub- band sbo and the
average val ue ave NT2 of t ennzum)er 15’ of sub- band ‘ton % ng reI atively
hi gh-frequency sub-band sb2 that are cahgulated in steg 0 t onal
characteristic paranmeter ave_NT ratioo of the kth frame audio signal in the
sub- band sbho armhese konpicsatathrcirane suinbepaf ﬁtmwna\fr@rlﬁﬁndm signalppve Kpeck ik

frame audi o signal in sub- band sb ulate 0 t

(T o HSa T b B i B, 30 o BB SRl B AL
char act pirh@bice RREATRIES c8f Yelendven fﬁromeaﬁﬂmm(m)&hat 2Qfr6ge? 2ok hulahingy be
enbodi nent, the tonal characteristic paraneters that need to be considered

ar e X hesalesivd fos palpwlatien M@fdcsngo@rthwl@t@lsliuﬁ betvecen e Yaluapidhend wanalyantMand
the rel gy bxg' y Ay giaecﬁl&&g%ggwaagé g? gessW&Y&ﬁatw}g?ﬁgﬂﬁﬁ%g&a%@téﬁshgrﬁ»a&fmetté}e

present - 1nvention 1S no o' thé one i h t tonal
char act @tdps2(2co prp AR} Adsa process b calsulatibatdspemsal dltishaaetetsticprameter (step 208

according to_the design req |renents 25] ] A process . of calcul ating a
spect r af° 60 2 QHafheciomep g SEHROLR dpis 6 reitay bR it laﬁ%fissqss

descri bﬁg%lg érPt‘E% ex[e@?igélliﬁ% Qarg?ﬁmeCal culate a spectral tilt of one franme
al 0125

audio sig Speciftica calculate a spectral tilt of the kth
frake alfddd] si gited 21] Oimﬁ]eThayp@eﬁtﬂlal current fofme hedikt ﬁgfxatlamoaiidg do sthgntahal

may be lagcﬁerfglgldpag%%grg a%ct hhe_fs;?e!(c%r%ﬁ%ﬁ@ Ba%c:?ermc pa§a81?1eter tl\al-t are cal(c ?atedsl(nn the

-01 r (15
foregoing processes.

[0135] Specifically, judge whether the tonal characteristic parameter ave NT_ratiog in the

sub-band sb, and the tonal characteristic parameter ave_NT _ratio; in the sub-band sb, that are

15  calculated in step 207, and the spectral tilt characteristic parameter dif spec_tilt calculated in step
210 meet a certain relationship with a first parameter, a second parameter and a third parameter. In
this embodiment, the certain relationship may be the following relational expression (11):
(ave_]'V’I‘"_ratio0 > a)and(ave__NT_mu'02 < Bland(dif _spec _tilt > ;/) (11)
where ave NT_ratio represents the tonal characteristic parameter of the k™ frame audio
20  signal in the low-frequency sub-band, ave NT ratio, represents the tonal characteristic parameter
of the k™ frame audio signal in the relatively high-frequency sub-band, dif spec_tilt represents the
spectral tilt characteristic parameter of the k™ frame audio signal, o represents a first coefficient, p
represents a second coefficient, and y represents a third coefficient.
[0136] If the certain relationship, namely the relational expression (11), is met, it is determined
25  that the k™ frame audio signal is a voice-type audio signal; if the relational expression (11) is not
met, it is determined that the k™ frame audio signal is a music-type audio signal.
[0137] A process of smoothing processing on the current frame audio signal is described below.
[0138] Step 212: For the current frame audio signal with the type of the audio signal already
judged, further judge whether a type of a previous frame audio signal of the current frame audio

30  signal is the same as a type of a next frame audio signal of the current frame audio signal, if the type
17



E [s(n). s(n)] where s(n) represents an nth tinme-domain sanple
point of the kth frame audio signal, r represents an autocorrelation
parameter, and spec_tiltk represents the spectral tilt of the kth frane
audi o signal. 5[0127] Step 209: Cal cul ate, according to the spectral tilt of

f | at ]
frame adbits FoRs) Frae ARYS it RERE b lim EKEYF SRt tB Sip SIEURHRER e
it is asasunfeané Aadiot dignas toif phi aﬁﬁdutr‘ﬂd:ﬁb@mudlb figraiesebstc Mepa DBt ifiehdvifpcaniethe
i ncl ude the kth frame qudio signal and (M1) franes %Erdl o_signals befﬁ'ﬁﬁgfﬁf

the kt hPriE frapeaudisoriaind of st ﬁ“r“fﬂte a&fiwe%g:rwl 15 ditfereat Brw 18 dypg ofd
the Mfrapge u@ﬂa%h% ﬁﬂé‘l:&red? Yault B %@&lm%ﬁé gOaverage value in the

M frames audi o si I's calculate t e relationship between
t he val (ME38F MSmdxﬁlchi@ vadgeewlofthdk .the %EQ)]f‘ﬂir@(leb)@‘cﬂrmé audib tsignaleisabe sanad erethe

b | cul at h the foll E
Mobec. e et i TR iddt steRel, Shihedurahen] Plnd iBE Bt e T AR
frame apghio ss@ndl the'\éafr%parseﬁx@rl bh@helﬁdslpti‘ bRt ﬁﬂh@'dfﬁ%@lr eREcuté 3WB13; if thg,

spec_tilti represents the speciral t||t o] e jth frame audi o signal,
avespecjudigment esnlé sethiat thehtap@ pé ther At ﬂrztmea@&lagzgn\ahisubffe@at fioguthgrtyye of the

can be fromthe.fo t a proper fornula may be sel ected for
cal cul ab?qgwqgg@(?raaélﬁﬁlg"gf eﬁ%cu SI%%R% nshi p between the value of k and the
val ug ofo1b) [ 013 St Bpudddivhkkher the§pe of Gheatigredt fiamehRidve signdlhe thpeasid ad the
tilt of at |east one audio signal 20and the cal cul ated spectral tilt

aver agetypgiof dheayedonpame grdip signalofdha swaent diame %‘é}ﬂa‘«i@’ta&lf #fis fiﬁféﬂ@aﬁqi 8yt the
f
number - SPef ThelRtene fihd Sy 3RTht FoUrnt Broh BB SHURE Bitvid Bl BUAS LR

and (M &j thercanmest ﬁarde audibgiglal caefune etep [2d 4kifhit fsrdumeminddethatethn -tgp:waﬁ e enrromt

bet ween .t he spectr tilt of at, | east one audio .signal,. and th ectral
tilt avBPRGEUIRS o s e sapg ¢ hetyrs of Srapiyions fig Adioat Bl S %‘P BUTSHE Srgme

t heryal %l@ég%la%chtﬁ%t Malige of k. The nean-square error is the spectral
tilt charactéristic par rreter of the current frarre audi o signal. [0132] The

spect ral0tdi] t Specifictléy, jwtgeoviptieaniat ope nhthedd’ fahe abdio etgntahxsdh@&amm@ the type
foll ow ngthe(z}l;_qulk %al(ne azldio signal. If the judgment result is that the type of the k™ frame audio signal
is different from the type of the (k-1)" frame audio signal, execute step 214; if the judgment result

™ frame audio signal,

is that the type of the k™ frame audio signal is the same as the type of the (k-1)

20 execute step 215.

[0142] Step 214: Modify the type of the current frame audio signal to the type of the previous
frame audio signal.
[0143] Specifically, the type of the k™ frame audio signal is modified to the type of the (k-i)lh
frame audio signal.

25  [0144] During the smoothing processing on the current frame audio signal described in this
embodiment, when the type of the current frame audio signal, namely the type of the k" frame
audio signal is judged in step 212, the next step 213 cannot be performed until the type of the
(k+1)™ frame audio signal is judged. Tt seems that a frame of delay is introduced here to wait for the
type of the (k+1)™ frame audio signal to be judged. However, generally, an encoder algorithm has a

30  frame of delay when encoding each frame audio signal, and this embodiment happens to utilize the
frame of delay to carry out the smoothing processing, which not only avoids misjudgment of the
type of the current frame audio signal, but also prevents the introduction of an extra delay, so as to
achieve a technical effect of real-time classification of the audio signal.

[0145] When requirements on delay are not restrict, during the smoothing processing on the
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= k +1 (10) E[(spec _ tilt) - ave _spec _tiltY1l j=k- Mkl

current frame audio signal in this embodiment, it may also be decided whether the smoothing
processing needs to be performed on a current audio signal through judging types of previous three
frames and types of next three frames of the current audio signal, or types of previous five frames
and types of next five frames of the current audio signal. The specific number of the related
previous and next frames that need to be known is not limited by the description in this embodiment.
Because more related information of previous and next frames is known, an effect of the smoothing
processing may be better.

[0146] Step 215: The process ends.

[0147] Compared with the prior art in which type classification of audio signals is implemented
according to five types of characteristic parameters, the method for audio signal classification
provided in this embodiment may implement the type classification of audio signals merely
according to two types of characteristic parameters. A classification algorithm is simple; complexity
is low; and a calculation amount during a classification process is reduced. At the same time, in the
solution of this embodiment, a technical means of performing smoothing processing on the
classified audio signal is also adopted, so as to achieve beneficial effects of improving a recognition
rate of the type of the audio signal, and giving full play to functions of a voice encoder and an audio

encoder during a subsequent encoding process.

Embodiment 4

[0148] Corresponding to the first embodiment, this embodiment specifically provides a device
for audio signal classification. As shown in FIG 4, the device includes a receiving module 40, a
tone obtaining module 41, a classification module 43, a first judging module 44, a second judging
module 45, a smoothing module 46 and a first setting module 47.

[0149] The receiving module 40 is configured to receive a current frame audio signal, where the
current frame audio signal is an audio signal to be classified. The tone obtaining module 41 is
configured to obtain a tonal characteristic parameter of the audio signal to be classified, where the
tonal characteristic parameter of the audio signal to be classified is in at least one sub-band. The
classification module 43 is configured to determine, according to the tonal characteristic parameter
obtained by the tone obtaining module 41, a type of the audio signal to be classified. The first
judging module 44 is configured to judge whether a type of at least one previous frame audio signal
of the audio signal to be classified is the same as a type of at least one corresponding next frame
audio signal of the audio signal to be classified after the classification module 43 classifies the type
of the audio signal to be classified. The second judging module 45 is configured to judge whether

the type of the audio signal to be classified is different from the type of the at least one previous
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where k represents the franme nunber of the current frane audi o signal,
ave_spec_tilt represents the spectral tilt average value, and dif spec_tilt
represents the spectral tilt characteristic paraneter. Particularly, it can
be known fromthe formula (10) that a proper fornmula nmay be 5sel ected for

cal cul a%‘r' %{3 3?8%3{4?1&& QN}{G(B thg' %rgtel.@%i.hg %?(Qiiupe ?49 H%%n&@ﬁlavﬂegﬁrpg folf Iﬂileacrl'tdle%%ﬂl ®ne

val ue o n-executi o quence ol a process O

tonal chevives gairktaudiopdgmaief Sk a(dloeendDR Bealskified 20thy samed aat}mrtgpeesﬁheht least
calculating the spectral tilt characterl stic paraneter (step 8. to s
210) i nowem%%pegﬁn&@emeérémp pdEn signal; of; e cavgiu pigant to) e ﬁ@ﬁﬂﬁ%ﬁgt’?be&r’é@tﬁ&ﬁd

the two, PHAGRRSES ﬂ@ar@dfﬁqoeb@n%ﬁf&st ﬁltocéslg SANBe bidiB- 314191[ le%ﬂdla%gﬁed htn

Judge a type of t e curre rane au S|gn accordin o the tonal
charfact ¢ sﬂcomd majga@mduhnéﬁ IdImnspeetthalthe itype oﬁmeaemchmssgnab tqnéaeatrlmSé'red is

t hat ar e regoi n sses. .[ 0135 eci ficall | udge.
whet hor SHTREEE SREI e REEATES F1OrRE ORI Bt Fase 2o SFete de it sramg pdhti s
sho andcéﬂf%u?é?ﬂé' r&;@ﬂhé‘@ﬁ 4ted hﬁrnﬁéf(ﬁfiﬁtn?ers févg@iNTatioat i 02 in the sub-band
sb2 that are 15ca| culated in step 207, and the spectral tilt characteristic

par amet BH58] f dpeist pmbodiatest| Ktthd tonal schagacoerBtipensrameterein 4t fease| ozei Bhsing
g
expresskbdnlil had (A\6nal Nohardcbdrise par@hatee|ifhay erelaVelyr BighoZequchd) avHoatid, the
—Spec E:llaflssgﬁ(;tgn)m gn]bd)ule 43 includes a judging unif 431 and a classification unit 432.
[0151] The judging unit 431 is configured to judge whether the tonal characteristic parameter of
the audio signal to be classified, where the tonal characteristic parameter of the audio signal to be
classified is in the low-frequency sub-band, is greater than a first coefficient, and whether the tonal
15  characteristic parameter in the relatively high-frequency sub-band is smaller than a second
coefficient. The classification unit 432 is configured to determine that the type of the audio signal to
be classified is a voice type when the judging unit 431 determines that the tonal characteristic
parameter of the audio signal to be classified, where the tonal characteristic parameter of the audio
signal to be classified is in the low-frequency sub-band, is greater than the first coefficient and the
20  tonal characteristic parameter in the relatively high-frequency band is smaller than the second
coefficient, and determine that the type of the audio signal to be classified is a music type when the
judging unit 431 determines that the tonal characteristic parameter of the audio signal to be
classified, where the tonal characteristic parameter of the audio signal to be classified 1s in the
low-frequency sub-band, is not greater than the first coefficient or the tonal characteristic parameter
25  inthe relatively high-frequency band is not smaller than the second coefficient.
[0152] The tone obtaining module 41 is configured to calculate the tonal characteristic
parameter according to the number of tones of the audio signal to be classified, where the number of
tones of the audio signal to be classified is in at least one sub-band, and the total number of tones of
the audio signal to be classified.
30 [0153] Further, the tone obtaining module 41 in this embodiment includes a first calculation
unit 411, a second calculation unit 412 and a tonal characteristic unit 413.
[0154] The first calculation unit 411 is configured to calculate an average value of the number
of sub-band tones of the audio signal to be classified, where the number of sub-band tones of the

audio signal to be classified is in at least one sub-band. The second calculation unit 412 is
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where ave_NT_ratioo represents the tonal characteristic parameter of the
kill frame audio 20 signal in the |owfrequency sub-band, ave NT rati o2
represents the tonal characteristic paraneter of the kth frame audi o signal
in the reI atively high-frequency sub-band, dif spec tilt represents the
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the judgnent result is that the type of the‘ék I)th frame audio signal is
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execute step 21 if the judgnent result is that thé type of the kth frane

audi o sdugliasignal Ctala%ﬁs@;m as the type of the (k-1f' frane audio signal,
20execute step 215. [0142] Step 214: Mdify the type of the current frarre
audi o signal to the type of the previous frane audi o signal.

Embodiment 5

[0158) Corresponding to the method for audio signal classification in the second embodiment,
25  this embodiment discloses a device for audio signal classification. As shown in FIG. 5, the device
includes a receiving module 30, a tone obtaining module 31, a spectral tilt obtaining module 32 and
a classification module 33.
[0159] The receiving module 30 is configured to receive a current frame audio signal. The tone
obtaining module 31 is configured to obtain a tonal characteristic parameter of an audio signal to be
30  classified, where the tonal characteristic parameter of the audio signal to be classified is in at least
one sub-band. The spectral tilt obtaining module 32 is configured to obtain a spectral tilt
characteristic parameter of the audio signal to be classified. The classification module 33 is

configured to determine a type of the audio signal to be classified according to the tonal
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[0143] Specifically, the type of the kth frame audio signal is nodified to
the type of the (k-1)th frame audio signal. 25[0144]During the snoothing
processing on the current frane audi o signal described in this enbodinent,
when the type of the current frame audio signal, namely the type of the kth
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[0150] I n this enbodinent, if the tonal characteristic paraneter in at |east
one sub-band obt ai ned by the tone obtaining nodule 41 is: a tonal
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audio signal to be classified. The tonal characteristic unit 413 is configured to respectively use a

ratio between the average value of the number of sub-band tones in at least one sub-band and the

average value of the total number of tones as a tonal characteristic parameter of the audio signal to

be classified, where the tonal characteristic parameter of the audio signal to be classified is in the
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[ 0156] The cal cul ating, by second cal culation unit 412, the average val ue of
the total nunber of tones of the audio signal to be classified includes:

cal cul ating the average value of the total nunber 15 of tones according to
the rel ationship between the stipul ated nunber of frames for cal cul ation,
where t J d nber of the frames for calculation is set by the
first sgﬁféﬁgﬂﬁ%%%ﬁg?ﬂghd the frame nunber of the audio signal to be

cl assi f {(H#8] [ 01HiZ] dalduatinige bl Ciestfoatcubatidh ainéti 4riakhechasadef vadad oD thepmonbed ed
inthis odi nent , techni cal , neans of. _obtajning the tonal character,istic
par anet i B, fBen b Srgnater (e, 86 i fiedo herey e R0 GG e T

effect ofp-hatfdGbAG IRESu@bH siEst toPBEIE Qs INR LS at Te8H Wk AL BAAP IRNIdeY: @icufiting
classification nmethod for audio signal classification, and nmeanwhile

decrieasthegavaragal ailleatf the mmshentof dubibayd ttéres duding ssbgmnd actadmigl tocatdlaionship

Enbodi ment 5 [.0158 dipg to.th -hod .f i o si.gnal
ol assi { PRNERL RS PP RE oERBRAC Aot fiaio b i afbaRebiiGrues o agesor
devi ce Efeulaidi B St BYathe Hrassdttind RlodOR. 47 %un8 NOWame hurtter o7, th hadidesige to be

i ncludes a receiving nodule 30, a tone obtaining nodule 31, a spectral tilt
obt ai ni plgssieful e 32 and a cl assification nodul e 33. [0159] The recei ving

tai ni flgssigetul e 32 and i | 159] The rece
modul e Bcbp CON HERHLO 68! 48R SHCLRND \EATRLAUL % 8LV TR afORR:

obt ai ni ule isC ain a tona arac

par svet aumbér @htomesdifahs iagdialsignal hebe 3Rsgfiab Bichuded , caldntatidgtthe atengd value of the
characteristic paraneter of the audio sigpal] to be classified |[s in_ at

| east ofpéalisnhss R tongs aceyydingy i) theirplatigpship {a?twgemﬁmtém%ﬁ §u@bﬁf?fgﬁﬁr@as f
obt ai n : j Gl | ’ : i i :

P st 1 PASRRGHL Ancld b sEPARETEELEL bERRECTT cBlpRliol MneR UGB Bisbdind Robfte
of the 4ldind tisd jaaé ntrobéreofchassiid sigdaldcbockssifjed.o t he tonal 21

characteglistic anet er . obt ai ned py,the tone.obtalnin ule 31 and the
apoct ralti7P]  “GREREE dl s, PebpdEne: F BEYE Hdt SbFTiRG THULE 0 I AEs o thid
obt g3 ni pgcuTElN i3 1 dnd HOPbAtRh] titehBFacRE @ dnit 424t 1 pl e aspects of _
characterlstlcjggraneters of audio signals need to be considered durin

aijdi 0 fsiogﬁ&l_ clTheshird calchlirion whit 4R 1 :iea@rgigu@emﬁml@xbatmaespmtwl ¢t average value of
or ov: aetics ePhe 8 oof sEhEReL TSP Ehe UGB Bl G T ebbffe e

type of michesqiagd orr&d ke iy spectfal 6ligitiat bdst®@iceludioas gl Ahd ghd et tilt average

characteristic paraneters, nanely the tonal characteristic paranmeter of the
audi o sYynads haarectal wlheharpaeristicinarampieraittes sugie sigpaltakeckssiBed t he audio

Si I, hat i ' - 4 b Jd Lo baco

ca?zgﬁl aloiig%\]t armTt?%[}% %@?ﬁ?‘*ﬁ‘g’ ?%g{%hggs(%?‘% ?:%ftofl?r?ﬁtiismé?rgeo g%fﬁgtglgg‘é&%% ¥t of the
10Enbodautkn tsighal] @16 bk Sede irohdicsrecd cudqmgi the cakdisal pittomictas wlutesicoslidpio the
audi o signal classification. shown ipn FIG.6, 1the device includes

recei vi S ROHP eHgen fig mﬂﬁgﬁs AFFPHGe %rafsef%f?ltcaﬁgs%cwﬁaﬁ (b pipugeC by
nmodul e 4ffrafeLtassithihGat 1sQRt PP Redd seirfol hdulé S GHAGHEBEHSudtber Bf BRGAAR
judgi ng nodul e 45, a snoothing nodule 46, a first setting nodule 47 and a
second signalitmbe aloshifiesl. 48. 15 [0162] The receiving nodule 40 is configured

to cej cutrent franme .audi o signal ere the current franme audig
Dot D gy O T L gt R R R g T e R
conf i gup@deddiRbipRLtRalAilt BNl 1cRREGRCARTS Sighl RRT MEBHeErAftilt BeerdttdiHus rgNales:
to be classified, where the tonal characteristic paraneter of the audio

si gnal ¢acubeting Hgssmecdl {1l ¢herapterjsiigsparanees gpcasding. toTHe Egaionship katyeen the
obt ai ni i fd 2 ' : tar il I ISt
par anet %g)u(@ &ﬂﬁéné%d) f;fﬂagr?% ij{s) ? gﬁgﬁq a{l%l’ gg{ec‘% glse 23;@ ?gl?fd I%Lr%géé Iotzgs Si |S ?g{ ?ag(lf}ﬁm&l
modul e ¥3ei iy thesédogd settng mdduttgss, and thedroic tumsbawdile aidgnsbndl oo beclassified.

classifjed accordihg to. the nal characteristic payaneter_ obtained by the
ton obt’4¥#l ng T&ﬁéﬁ%@@ﬁ@ga&m{@%’f grpcﬂ@*@rsa@nfiispwnsr@qé@%‘é% rstbyse mtéay%e
obt ai negh v e BREGH aﬂ"g%&g'rv\%etoﬁh)latrﬂbﬁula%rmg Hl sf}tég% TRiuld A8 bnd HKeBGhd Qe £

44 is configured to Jud er a type of at t one previous frane
audi o singdak 48 imdyhwenuditbe singmstipulaedeumbasd ffaired forscaidubatoane as a type of

at |eas e correspondi next fr audio sigpal of the audiq.sjgnal
fo be- o281 | dhe PR REvERds s s PRTimfsh b Hesioadts PRt e o
the audijgsstidneh, Ib@ Renpmibasshidd 8dmalinQlwesRAhndmAe Mei@ﬂﬁélﬁﬁ@idt@duqeq to an
configured to judge whether the type of the audio signal to be classified
is different fromthe type of the at | east one previous franme audi o signal
when the first judging modul e 44 deternmiffes that the type of the at | east

one previous frane audi o signal of the audio signal to be classified is the
sane as



30 the type of the at | east one correspondi ng next frane audi o signal of
the audio signal to be classified. The snoothing nodule 46 is configured to
per f orm snoot hi ng processing on the audio signal to be classified when the
second judgi ng nodul e 45 determ nes that the type of the audio signal to be
classifj i fler r t I e j fr

audi o sridr A efiRdentL it Boling AR R BBl DY BulcBRaib BitBder
st i pul atieinga lasdfi@tion pates Under @ad-tuloat bioratedurd srgisfied. cul ati on of the tonal
characteristic paraneter. The second setting nodule 48 is ﬁo figuEed t

ath Alg

preset tHd6kt i plicarcagosimantsy off ther Ruessnts GRveRHPE UsaPiagHY dip Ea1tegl %?lg%rf’f
of the SEH teri St ] i D
modul e A s e B E R R, ol enr b P PO of
accd¥ di aglid eigriaks. Miitbelre dévdlepreant off tdieodutichndogiesl the enidledoheass iof ithel present
where the nunber of tones of.the audi o sj to,be classified is in.a
oast ofEoRt: Bian e HRACE Keo et Serdthe RO R AR T6F b LI AT Yo
cl assi f pgge fil183 6AkbhdAdYi&. embodi ment, if the tonal characteristic paranmeter

in at |east one sub-band, where 10 the tonal characteristic paranmeter in at
| east o8 78Lib- BEnmdughsthe stesiripgionmyf thi@recedia g stbedimenss, msgwne skilled jis thepart g

characteristic r anet in a lowfrequency, sub-band,and.a, t0

char act GerdY PRds i Thptihe miessnt inVeRtadroy Ry PSR D i wage, But more
cl apsi f hefirhslp iADEbdtecaded, ISl belempenida@@l B softivhreddl aamstessat) asivefshichirieare
uni t 432.f%0165]The judging unit 431 is cpnfiquned to judge whether the
spect r abPlatiprm. Besgd oot weh snferstendipgy hesedmicst s¢lpdomabihs mEtrhinvestiyfy eathe part
than a i f LGl - he ly. .C L St G t
o s BfiGOBG R W BRTpAdR ARG, be B ARET, ShORHRELAEEin BT o cBRware
t he audp@dsttght compiliter eifesse preeldci Siay be ttoeed @vir feaddpike stoyags uednandior esample,

aracteri st arameter. jn

greater than g first efficient, and the tonal c i C

the rel &t %y%ﬁﬁ éwdfﬁﬁwéﬁ@ycgwb%a dhei omygry %‘F‘P Eoifin SoygEbgiricons used to
coefficq I,f i j I iR i gufad Al 8hd

thefs; ypien%gPCtt glg%ggééﬁsﬂgi igrfrrlqg}Iti"]\lmtg gt %E tlr)rcla cl asaici()? ‘:Hg tigsﬂr% S%l?gaet te?}p?e v\/nenqj{%hseent
j udgi nginyantiordet er mi nes that the spectral tilt characteristic paraneter of

t he audj j gn to be.classified is.greater th th hird coefficient
and det WI7Bha" e Rrsigints Feoty' B bl SReRipeRat 58 by abSeR ByhEit My e
type whgitdchien st ofthe ftedent ivehriidMBSiot Nafitel MBreS RAGIChM el drlrkplebiaiane Rl bal be
paraneter of the audio signal to be classified is not greater than the

third censtlyiftguesst outds]mrees philteddn the e vwithie thebteahmral geopstidiselosed byntheirgsent

e i nent. i ncl a fijrst L cul ation i ul-at.i u
12 na e R Be Do et b ot PR P B e B REP iR, ickeBdhe e
411 i s podctign s&etod tHearestnaing eatioroshall agsubjatiue 1af proteetion sdage of thestldimband
tones of the audio signal to be classified, where the average val ue of the
nunber of sub-band tones of the audio signal to be classified is in at

| east one sub-band. The second 30 calculation unit 412 is configured to

cal cul ate an average value of the total nunber of tones of the audi o signal
to be classified. The tonal characteristic unit 413 is configured to
respectively use a ratio between the average val ue of the nunber of
sub-band tones in at |east one sub-band and the average val ue of the total
nunber of tones as a tonal characteristic paraneter of the audio signal to
be classified, where the tonal characteristic paranmeter of the audi o signal
to be classified is in the corresponding sub-band. [0168] The cal cul ati ng,
by the first calculation unit 411, the average val ue of the nunber of

sub- band tones of the audio signal to be classified, where the average

val ue of the nunber of sub-band tones of the audio signal to be classified
is in at |east one sub-band includes: calculating 5 the average val ue of

t he nunber of sub-band tones in one sub-band according to a relationship
bet ween the stipul ated nunber of frames for cal cul ati on, where the

stipul ated nunber of frames for calculation is set by the first setting
nodul e 47, and a frane nunber of the audio signal to be classified.

[0169] The cal cul ating, by the second cal culation unit 412, the average

val ue of the total 10 nunber of tones of the audio signal to be classified
i ncl udes: cal cul ating the average val ue of the total nunber of tones
according to the rel ationship between the stipul ated nunber of frames for
cal cul ati on, where the stipulated nunber of frames for calculation is set
by the first setting nmodule 47, and the £Y¥ame nunber of the audio signal to
be classified. [0170] Further, in this enbodi nent, the spectral tilt

obtai ning nodule 42 includes a third



15cal cul ation unit 421 and a spectral tilt characteristic unit 422.

[0171] The third calculation unit 421 is configured to calculate a spectral
tilt average value of the audio signal to be classified. The spectral tilt
characteristic unit 422 is configure to use a nean-square error between the
spectral tilt of at |east one audio signal and the spectral tilt average
val ue as the spectral tilt characteristic paraneter of the audio signal to
be classified. 20[0172] The cal cul ati ng; mghe third cal culation unit 421,
the spectral tilt average value of the audio signal to be classified
includes: calculating the spectral tilt average val ue according to the

rel at i oNélt s deirwdasi t he stlpulated nunber of frames for cal cul ati on, where
t he sti pul at @ e is set by the second
setting nnauﬁgngﬁgyﬁwgglﬁ w%”gﬁgwﬁﬁﬁgﬁ? l‘J’Fﬂ%:nﬁ}%%audlo signal to be

cl assi fi ed.ob2hhidg d3brHdehatietidtat pangnetbyof deaslitesiphia ko be klasdhad, adiegdin gid ©nal
unit_ 422, the nean-square error between the spectral tilt of at | east one

audid sPemastersig ptaWéneé?fétftﬂ?f‘aaudﬂq signal e paglessiisdis in Aideariere subabandl 8#d ng t he
spectral t 'de&erﬁlgﬁﬂﬁg 81?‘1%1)6; tl‘l%acf é@tronﬁcc‘flgfagfe cf}garﬁrﬂgtef %lt?éé m’ﬁ@hﬁiio signal

bet ween the sti anes for ca tion
st i pul atcelek classifexd. of franes for cal cul ation |s set by the second setting

[0174] The T e bt dibaara dssiidi g eeodh AU AIPETSSE: n ¢ hi s
embodi ment dwnlﬁga'sﬂ&ﬁﬁ%@%ﬁﬁa@t@xﬁ@%r&l&éﬂﬁft%&ﬁo ﬁg‘HQQHIb@clagﬁﬁéd‘%na' rst
setting nodule 47 and the second setting nodul e 48 nmay even set the sane

stipul at ed muﬁb@mgoﬁcwndmmtg thoebtealed apetrabl! chodTg]sthearoiaier te dpte@mr@édynm
this erggfo&?msnt has gq)e Y é.o ng beneficial effects: easy classification,
oL o dsif s i

| ow co cul ation amount; no extra delay is int roduced

to an encgderhe ﬁareﬂloaemwarueme@igﬁaloaama@ubhr@c@:ﬂﬁ%dtmgla&ndi | et gl foytal
of a voice/audi o encoder during a classification process under m d-to- | ow

bit rat elaragteristigt parpmegr 1m0 2 dessheoneniehtbaichtis af tonple cprrasteristia rp@@meitfanm 4

I
Y GAPELESLD LS bhelAp £l BOTMRLEEL 0T RSIR0L00 S 00 TN EGERL
t hel ﬁeveﬂ:@b&mlmtheafetdmtmng,kact@dhmbam ebtained ehantroditivepiranetr, tﬂnzetype ef thetaudio

i nvention ﬂa%/ be a;;gl{l ed to other scenarios in the field, and may al so be
used i nSIgRHEP beClssilg GIE168e fields of technol ogies. [0177] Through the

descripti Ogudﬁcmé RBRECHE F:19 cﬁéﬂ?&ghéﬂ% aram@&r Qhe aédﬁb' 1@9] !orbetélé‘ssﬁfeh Wh¥ein

clearly understand that the present vention nmay certainly i npl erent ed
by har dtker epalboharmseristitOpgrareéter @lﬁltyemmdrmsxgnaﬂa@eb@ cheayifibé ip npltbﬁdnwédequyncy
sof tware necessar unlv rsal. hard m ,Based an.such .

cnder of SHIPHG: 1S ol £ o Sortieran BA Pheng beatal CAFHErOHC BrropRer e
t hato m@ﬁl\/@%lﬁh%ﬁh@ﬁ? sﬁ@-bﬁﬁ@m%ﬁ“ﬂa@l@r fah a@@d@n@%éﬁﬁf@feha%ual l'y enbodied in
the formof a software product. The conputer software product may be stored

in a readahl éi%toaalag@rmmmparmete&aﬁmeeaucho fst@@byo 8k sikasstigeld whicrgika they tonal

ggf Ing'?lru rgcgeﬁ%fgﬁ%goaerﬁ&&% ﬁqeI aé}%entscgﬁﬂé aﬁ%ﬁaccor i ngqﬁ&fI ?ﬁ@eﬂ%&ﬁﬁ@ﬁt és

of the greesenthah nohenﬁrsnncoe[fﬁdﬁﬁtl Thel i etgﬁalngharsctexnétic tpagansPeciif i the relatively
i nmpl erregl ﬁtl ons of the present invention, but the pr ot ect g&n@‘ﬁ of tg
pr esent NMigAVERERY Fub- tﬁ’@fi is jsaller ey e sperpdcspsiiisenss deternia Hype @4 khe

e B0 A 1R RIS 055 L B Ayt gl
pr ot ect foore desspiedpfvhetein freaspaitchiractenisiio paraifieter ef dreegudidieignal to be classified is in
the low-frequency sub-band, is not greater than the first coefficient, or the tonal characteristic
parameter in the relatively high-frequency sub-band is not smaller than the second coefficient,
determining that the type of the audio signal to be classified is a music type.
30 4. The method for audio signal classification according to claim 2, wherein if the tonal
characteristic parameter in at least one sub-band is: a tonal characteristic parameter in a
low-frequency sub-band and a tonal characteristic parameter in a relatively high-frequency

sub-band, the confirming, according to the obtained spectral tilt characteristic parameter, the
26



protection scope of the present invention shall be subject to the
protection scope of the clains. CLAIMS What is clained is: 1. A nethod
for audio signal classification, conprising: obtaining a tonal
characteristic paraneter of an audio signal to be classified, wherein the

tonal b5characteristi.c paranete f the. audio signal to be classified is in
2t | eastOBmAnEGIyPE g PLKS S CACEBPERIG to the obtained tona
charact eri siliep tR@ tRAREIRIact@isti¥ RRrdletdT tBYBhdo SighiBlo BeoclbRifddasdkfeitthe toRal
The met hod for audio signal classification according to claim1, further

conpr i sthagactesitiginsrameter efpdetaudio sighal terhe eletsifiadsisiia thalewrdtegpensy whdanddiso
signal to be gl assifi.ed; 1Qconfii rym a i t bt ai .
spect ra%r ¢ %Ft&‘é‘%at?lgctﬁ ésgi %%?ﬁlm%%r aarlrlélt gﬁg, qg%ael @ga?éc?ﬁkﬁgds%%%gtegf Irlt ﬁgéagﬁl(ﬂlgely
si gnal  highlfeeqeb@ssadbliegd is smallée thihahestdmad doeffichundi jadging nathetiodraks ispéotral titin
according to ¢claiml1, wherein if the tonal characteristic gar ameter in at

| east offaradignisiamaramster of thermadicsignandq by latsilicdagrerier dianiathyd cegifircasdehey
sub-band angly,g sile%ﬂ%Lﬁrg RRIAGEE o Hal dn AR FHTRE £1did SigRaltE *b@fcla\éﬁhléd is greater than the
y su-anJ, ngtoteob d

hi gh-frequenc the determ ning, accordi tai ne
char act griidsdoietficpent,adeedrmining Het thepgpobf tHeaudiodiignas tgbatliassifidibis @l ades tpedf the

conpri ses: ... judgi ng whet her the tonal characteristic .paranmeter _of the.
audl o s e LR P Rt lahe AHTe KM bdte i § AP ORRRSh R fis Gird
of fhe audfiQest Qaajmihﬁgtﬂﬁat%@éﬁi'ié éiEﬂaI'@bé Blatdifed QWrhigaypacy sub-band, is
greater than a first coefficient, and whether the tonal "Characteristic

par anet er iSn Thhenc@ifrdefoataidiol yerial ghssifiesfivarmsyording- thataim & wherkinethe ohigining the
second coeff.cient: and if.the.tonal ,characteristli ar te he...
a0 sTabr et isticaGoeteratf i e & BE AT or B BPROS) Plralflsie
of the padinetes bOiMalaudio shallodesdlddsHTRdiiSin 41 1daBEore@ubbaggueRgMssuUb- band, is
greater than the first coefficient, and the tonal characteristic paraneter

in the rel gehcviatipg thegtenpl ehpiratenististgrasagier aosoxking (oo fher mumbar i tapesgifthe audio
coefdicj; , t el nkni t i i : .

cPel) hghing I5LEATAE Bkt DAl PO R Uy 90l 8P iy o
audi o soghaib-taad bmdahassilfueder vhipned of thbendiosghalabdratissfiedt i ¢ par anet er

of the audio_signal to be classified is in the | ow frequency. sub-band,. i
not great e TAametd for pudio sgapk slassHination ACQORENE fhelping AP REET | fﬁ@ugﬁng the

| thatferfsBL RhilaMftey a.l%é&ﬁfn%gtsqrtxlcﬁﬂ&}ibe%lb@-@?e{é Qritse ARfio SiFRAT t‘érbetdl'%%giﬁ%@,e

par anet gf .
second coeff‘?: clent, ?eterm ning t e type o he audi o signal to

cl assi f whereirstha noobecof tppes o34 audibesignat otk §lassifeadds in 8t lgastione lsals-biarfd, ead then
according.to claim 2 rein if the.topal..characteristic paraneter in at

| e 0 galélﬂglgﬁ’é‘?ﬁopiszo éiﬁ‘f ‘i’?léﬂ_aalrt%’f’ 8&????‘?"?{5‘?%& er in a lowfrequency

sub-band a@ﬁ’lcﬁlaﬁﬁ’%a«ah SRBIRACTALE ! the RRMBTR IR subMbadd MBh& b¥ ¢hy audio signal to be
hi gh-frequency sub-band, the confirm ng, according to the obtained spectral

tilt chelpssifiesk wherein gher muraberrof subdand tones of the audio signal to be classified is in at least

one sub-band,;
calculating an average value of the total number of tones of the audio signal to be classified;
25 and
respectively using a ratio between the average value of the number of sub-band tones in at least
one sub-band and the average value of the total number of tones as a tonal characteristic parameter
of the audio signal to be classified, wherein the tonal characteristic parameter of the audio signal to
be classified is in the corresponding sub-band.
30 7. The method for audio signal classification according to claim 6, comprising:
presetting the stipulated number of frames for calculation, wherein the calculating the average
value of the number of sub-band tones of the audio signal to be classified, wherein the number of
sub-band tones of the audio signal to be classified is in at least one sub-band, comprises:

calculating the average value of the number of sub-band tones in one sub-band according to a
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determ ned type of the audio signal to be classified conprises: when
the tonal characteristic paraneter of the audio signal to be classified,
wherein the tonal characteristic paraneter of the audio signal to be
classified is in the | owfrequency sub-band, is greater than the first
coeffici - t . [ ISl r j: r '

Shi gh- £ Fanas bG8 igFRHA e B PR BEEMEN ol h P o For WEEHYE of he
whet her atidie s®pelabbalclassified.char act eri stic paraneter of the audio signal to
be classifi eg is greater than a third coefficient; and if. the sgectr%l
tilt charad hpérefi%e;@cﬁ ahdiosiengt clapelicalign GoeqrgigIc chiPd, CPRPEnEeprerdling the
great er «hfitfled Rimbl §10 GRS fob ChieHatiofl &l REER MO daiblldind 118 dkRie QhiueF (R4
signal to be classified is a voice type; 1f the specttral tilft

charact swinben o tpees afdtearudof sigru telomiélasssiaginamptisedhe cl assified is not

greater than,t third 10coefficient, .determpjng that.the audi.o si.gnal to
e ol ass! f Bl AGng Me reteag e of i osol WrieRl Bt e Praine, P efliafhi Bl
cl assi f iealtiRbt@r aenebmef fames FMidlculi@! ehd at hgmobluaivel BY thdQuéieNdgnal to be
characteristic paraneter of the audio signal to be classified, wherein the
t onal chapsekristic paraneter of the audio signal to be classified is in
at least o b- C IiSes; . . cal ting t.he,t .. .
char acter | o 100 PP RREREAUEEIRM slpoviBoats el QR iRbin b ghiginjre the
15si@nakpdcralntit capssdristie garameest oif thet dudionigig fo & claniths ohprides:audi o si gnal
to be classified is in at | east one sub-band, and the tot,?l _na{uglgber of tones
of the audi‘8lcelapar spestbtilt pyaags yadee of the audgo sighal tabekbasifisd: addi o si gnal
classificaty gl LoD i | ol Al 1
char act er 1 SrTE DEEALHNAR LRyt Bty HRRaPhR of AP1caR i Bl Hahlanl Mipectra
si gnal tib aberagd ealsé fd thd spavkrel i@l nhdrhaemuiriparancdtertodttesawdfo sipealaotie olasiifjgtal t o
be cl assi filgd E']s ir111 at Iezcalst .one ubf.band, ang. t he 120t gt al nunber of tones
of the audild Shgmaitof fornpudig signdl Flasficaliparey L.Hg_toca_l{ﬁl ctif8PTHFan average
val e of t hg.igbehe fipubdiQs RARBk AR AT ot B8 AMNIIND whic@the! @l Rtk aBS ifec @l
wherein the nunber of 'sub-band tones of the audio signal to be classified
is in atiltlagersge value sfithemadip; signal taibeaclasgifiethcampstssgy ecalcalagivgdhe sipstraldilbgverage

nunber of, tones..of .the diog.si,gnal to b | assi fi.ed; and -

s poct Pyt JoGERE & Wisishghid BBR e Be ATaaBR S GE oS RS or splsplagipn and
sub- bangaihem@mbeiofthe h&HS bigahleo puliRanddand the average val ue of the total
nunber of tones as a tonal characteristic paranmeter of the audio signal to

be cl assi f ilédThamethed forramdiorsignal clapafientioneretriing jo Flgaha PeforBPriting audi o
sigpal to assified i.s i L 19,1540: BANein3RZ. mIhe h
fo?ﬂgudi o] ?eﬁ’ggﬁgi#léssgﬂ ?Haggt@‘o%@%c@g?gﬁﬁg?%b@%& m 6, co‘?rlfgri&lléinr}%jgz?l Sq%lte Bor
pr eset t betgyeth ehesdpieptod] atledf atunbe onefanfivasigm! tind tleadpealrdttilo ayerageevatnancdrygrises:

cal cul ating the_ average.val ue of the nunber of  sub-pand tones of t audi_.o
si gnal fOCBRE e aﬁ%ﬁtﬂ_‘f %@F@Prﬁﬁtwﬁfﬁﬁwc ding fg ¢ %ﬂaﬁ%ﬁﬁgma erﬂ?@fagifagf%f
si gnal  (9chgid Aashd kefe nSmbBr @itth][: 88&b Sl BUR-PRRGegcOMPri ses: cal culating

t he average val ue of the nunber of sub-band tones I n one sub-band according
to a rel atlRohdhvipe fetwdiorsignabclgssfedtiancabomuisber of frames for cal cul ation

an frame nunber.of the, audi 0.Si I .be ¢l ified. . 8. The .
method 1 or ot GoGi e MRS SRR gn SR AultRg eSS o e B 08 AR gudio
pr eset t §ipghl th 8e SlabRHtB WA LrdN BRSOl chbfRAEIS!E Piragdlet bf Blel 08io &l e tlhified
calculating the avera&eﬂ val ue of the total 5nunber of tones of the audio

si gnal isdn peleast ane pyh-bandsongdr i ses: cal cul ating the average value of the
total numb rcla%giﬁtc?t?o%sm ﬁ%ﬁ‘é’rc%'nﬁgﬂ}eg r%g drg%%ﬁgdﬁgé‘cz:gﬁrg?ogtﬁ@t%ﬁteaﬁ%% dtﬁﬁél QHLI%EtI%f:I%t(i)c

nunber of frames Tor calculati udi o signa
be cl aspdrfmewdr, a type of the audlo sibhel todfchbdsified. audi o signal classification

ac (:300r ding tl g. lggleaéer\]/}c%’foy\guedrioe isignélhc?as(s)i%tcgtiionni Qc%o%dri]neg to claim 12, further comprising:
a spectral tilt obtaining module, configured to obtain a spectral tilt characteristic parameter of
the audio signal to be classified,
wherein the classification module is further configured to confirm, according to the spectral tilt

characteristic parameter obtained by the spectral tilt obtaining module, the determined type of the
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10spectral tilt characteristic paraneter of the audio signal to be
classified conprises: calculating a spectral tilt average val ue of the
audi o signal to be classified; and using a nean-square error between a
spectral tilt of at |east one audio signal and the spectral tilt average
val ue as(¥he.sgpc ral L'Ié characteristic paraneter of the audio signal to
be cl as8jFf dignato ecem%gg.The nmet hod for audi o signal classification

accordi ng t1a, ¢haidevide fGQMRAId Sk clasdificRi@S&icbidigy theaid 1 pUWAsreth Whidbthe tohal
frames for cal culation, wherein the cal culating the sPect ral  tilt average

val ue ofharpseriftiginsramejerain atdedst oae gulsden avhessipthes togal ehareqipristicmgrameler i at
spectral_.til er . G, ' - ttonshi : ;
t1 pul alatl B SREPR PR BERCIA R AT LT RHR REER hmoter ma
si gmal low-freqednagsivbiiegld and a tonhl.chifetenigtih qdrdodteativdi 0 relagivall high-frequency
classification according to claim9, conprising: 20 presetting the

sti pul aﬁ‘%b%ﬂﬁlnﬁ’érclﬁﬁlﬁﬁtmog‘ﬁ? CEPRiSat i on, wherein the nmean-square error
bet ween th rélit, ¢ i bkl ThaleriSRd philagh Bl & thelaudi
tilt aver agieﬁ1 ggﬁgeﬂététrcr%ﬁ%’g% ?‘scé'}(%gf‘yélﬁ‘?ﬁﬁ @Egb%&?g?x? alent I F (_:hgr acteri sﬂj i lg
par amet gignade be elasgified) viteeeis thepohalt dhdrantenisies pahmetennbthe fandiocsgralitoatd dassiied

the frame.n r of the audi ignal to he classifiegd.. 2.. A devic
f or audfso‘rb;‘tlggg?w“ QYR ?:‘gﬂg%ﬁ’ qﬁo@?ﬁ?tfﬂs?}?ﬁj‘: az%‘é?{ QREICHBEapH ﬁ'é]eﬁbe ut?;g,tona
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the judging unit is further configured to judge whether the spectral tilt characteristic parameter
of the audio signal is greater than a third coefficient when the tonal characteristic parameter of the
audio signal to be classified, wherein the tonal characteristic parameter of the audio signal to be
30 classified is in the low-frequency sub-band, is greater than the first coefficient, and the tonal
characteristic parameter in the relatively high-frequency sub-band is smaller than the second

coefficient; and
the classification unit is further configured to determine that the type of the audio signal to be

classified is a voice type when the judging unit determines that the spectral tilt characteristic
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15 is in the | owfrequency sub-band, is greater than the first coefficient,
and the tonal characteristic paraneter in the relatively high-frequency
sub-band is snaller than the second coefficient, and determ ne that the
type of the audio signal to be classified is a nusic type when the judging
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t he'thver agé fyshisgringme fo mgH %}fr‘r“&;pt‘ ygpoer Relramas r§PGH 1080 be
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audio signal to be classified. 19. The device for audi o signal
classification according to claim17, further conprising: 30a first setting
nodul e, configured to preset the sti puI at®d nunber of frames for

cal cul ati on, wherein the cal culating, by the second cal culation unit,
the average value of the total number of tones of the audio signal to be
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20. The device for audio signal classification according to claim 12,
wherein the spectral tilt obtaining nodul e conpri ses: athird
calculation unit, configured to calculate a spectral tilt average val ue of
t he audio signal 5to be classified; and a spectral tilt characteristic

unit, cgrnf %%ﬁfé@?r%ﬁg£§§<§?§5%¥1§h§fﬂ%§§%§? rean- square error bet ween a spectral

tilt of 4t e spectral tilt average val ue as

the spectral. Thé ewbaracduald Sphat chasifioier abrdifietoatisino 13 whatint the bpectral tilt
cl assifi ed. 21. The device for audio signal classification according
to cl ai AbtPOingmPde cOBBIISST si ng: 10a second setting modul e, confi gured to

preset the astflfb@ E%l%ﬁlﬁﬁ%xpa eCrOFﬁ%ITI‘E(lj ATEScdIRE a%?h&i’%h it QBrage vallu%? bR éﬁdﬁ@@g?elt}e

calculatin ation unit e spectra t average v
of the mjﬂa@amf‘@dahndo be classified conprises: cal cul ating the spectral
tilt averaeval accordin tgﬁtqthe rel ati onshi betweenthe sti

ul at ed
nunber  of - ARGl fid CRERCITF: Wik CONBEIES fP TBCCUVEIY 156 A EeAIBEE BPT Prisiren @

for cal [ S t d § TR sHuEE kil
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si gnal clasadéristic paraoretaed Grediudtp sngneétcabmlzﬁ;ﬁﬁfmrther conprising: a second

setting no onfl ure t.he stl ames fo

cal cul ati ogl[l mee(? ﬁ%u %Plgﬁﬁéquﬂ catign atcﬁ8 ?aéﬁnlgabﬁwhgﬁg?% g stl c
unifo the ﬁ%@émaq;e@fng e duld, c@l@ﬁg‘k@&f‘totﬂ}@seﬁﬂ%cé;hb@ﬂateﬁlnhinb@f offrath@a®t cogagei]i 0
signal and the spectral tilt average val ue conprises: calculating 20 _the

spectral t Mhereem] ax%p@tceliat@g; by thatld aécrul@tmdrrm, Hy specteah &ltaaprage yalyn ppthe audio
et veen 4 3 O IR cLUAIRD, 1 opRLELLRLL s e i, e
modul e, re&mﬁ»nﬁﬂ‘iﬁ bbtveser tlliwsmiﬁrat@if nunfiteer 8 thiates If(g'l’talculamob ewldramshé steyghlated number
of frames for calculation is set by the second setting module, and the frame number of the audio
15  signal to be classified.
22. The device for audio signal classification according to claim 20, further comprising:
a second setting module, configured to preset the stipulated number of frames for calculation,
wherein the calculating, by the spectral tilt characteristic unit, the mean-square error between
the spectral tilt of at least one audio signal and the spectral tilt average value comprises: calculating
20  the spectral tilt characteristic parameter according to the relationship between the stipulated number
of frames for calculation, wherein the stipulated number of frames for calculation is set by the

second setting module, and the frame number of the audio signal to be classified.
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