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 nmethod and a device for audi o Si gnal cl assification.
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and a device for audi o signal
order to achieve a satisfactory encoding effect on audio signals mixed by voice and audio under the

15 mid-to-low bit rates, an encoding process that is applicable to the voice/audio encoder under 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 [0004] 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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classification, so as to reduce conplexity of audio signal classification
and decrease a cal cul ation anount. [0011]In order to achieve the
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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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creative efforts. [0016]FIG1 is a flow chart of a nmethod for audi o signal
classification according to a first enbodi nent of the present invention;
[0017]FIG 2 is a flow chart of a nethod for audio signal classification
according to a second 5 enbodi rent of the present invention; [0018]FI Gs. 3A
and 3B are flow charts of a nmethod for audi o signal classification
accordicfﬁgtl’t’%eﬁoﬁsﬂi rd enbodi nent of the present invention; [0019]FIG 4 is a
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DETAILED DESCRIPTION OF THE EMBODIMENTS

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
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obt ai ni ng nodul e and a cl assification nodule. The tone obtaining nodule is
configured to obtain a tonal characteristic paraneter of an audio signal to
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during a classification process. Efmbodimrentl 5 [ 0026] Thi s enbodi nent
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[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)=\/§°0.5°|i1—005(272'-%]}, 0<I<N-1 (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:

N-1

2
X(k') =10- loglo %Z {h(]). S(]). e[—jk’I-Zn/N]% —20- loglo

=0

0<k'SN/2,0<I<N-1

1 it
. hl . l . [—jkI~27t/N] dB
L5000 o

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).
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3N where N represents a franme length, h(1l) represents Harm ng
w ndow data of a first sanple point of the kth frame audi o signal. 20
[0033] An FFT with a length of Nis performed on the tinme-donmain data of the
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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, : 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).

[0041] 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).

[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).

[0043] 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.

[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.
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15  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 sb, .
[0049] Statistics about the number of sub-band tones NTy ; of the k™ frame audio signal
existing in the sub-band sb; may also be collected by using the same method.

[0050] Step 504: Calculate the total number of tones of the 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:
3
N];c_sum = Z NY-;c_i (4)
i=0
where NTy_sum 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
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< k' < 127. For each value of k', judge whether the value neets the
condition of the fornula (3). After the entire value interval of k' is
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the condition. The nunber of values of k' that nmeet the condition is the
nunber of sub-band tones NTk_i of the frame audi o _signal exjstjn
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value ave NT, of the number of sub-band tones in the low-frequency sub-band sb, and an

ave_NT, of the number of sub-band tones in the relatively high-frequency sub-band sb, are
calculated.
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 stgnal 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
ZNY}_SMM .
2 k<M1
ave_NT,, = kk +1 (6)
ZNI}_SMIH
L—-—F""ML if k>(M-1)
25 where NTj om represents the total number of tones in the jth frame, and ave NTgn

represents the average value of the total number of tones. Particularly, it can be known from the
7



i nclude the kth frame audio signal and (M1) frames audi o signals before
the kth frane. The average value of the nunber of sub-band tones of the
kth frame audio signal in each sub-band of the Mframes audio signals is
cal cul ated according to a rel ationship between a value of Mand a val ue of

k. [0035 h erage value af the. nunber sub--band t ones b . .

o LoP BT % 5 ol A o SR 3 SBaRADY ARG TNy Fetginshi
r epr esgpisetn IR VAW k a2 the'balb@peMt ones of a jth frame audio signal in a

sub-band i, and ave NTi represents the average val ue of the nunber of

fs ub- b?mﬂ@b nesStem 507 Respastiyelydse a ravipy hatweandhe galcylated averge valeswf the sumbereof
. f ' .
ot he vPind 94 R oP[cdtne 86 B afithe Bfectfs RICOF MO lqut bt GeLhGRRHN

Par§i cuhaaaétymsticrpafm?eﬁfbhfémt frae aodidisiypal ia thesorgiRpomiing subrbantls, it is
unnecessary to cal cul ate the_ average val ue of the numher qf_ sub-hand, tones
'n oachOélh. baHke tgaal|chprgctgEstipasrastepay by eaé%l@/tég Nir@l"@f the ﬁ@lq’mﬁggq a ()
sub-band tones in the Iowm sub- band sbo and an ave NT2 of the

nunber of sub-&andVT oneso,i st ative(® high-frequency sub-band sb2 are
cal cul ated. 15 [0057] Step 50 _4&Alcul ate an average val ue of the total

nunber of t f th t f di ' | t tipul ated
number of fr anBack (ayBaS] iRt 4 praite Taie 3L e ARRG, O R bR Rl fthe
nunber i bid@MBFe NT M repREertditheMvErags®siut BEtHed6tal Aembdridbf idrRERInAWIE NFi @HSY
and (M1) frames audio signals before the kill frame. The average val

ue of
t hd0t otepireseutsithe rafo besween dfe avseaget valuer efnthe awanbsr of garbandytongs i theakre frani o

si gnal _among 20. the franes.audi 9 signal Sej ording to the
rel ati 8‘}@0 iS%“BelP\XEee%ulglftF?@ v‘&f‘%@eoafveﬁeés%"“? ﬁgih\%éﬁgtﬁie&g#@%%[o%gﬂ Thegt ot al
nunber [Glf62§ onesarfiilarhe if BES bmbedihleyt, b3 Bilgahe dvaagovaluagvd N thohlabénes

formula (6): I NT; _sum k+1
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 _ratio, > a) and (ave _NT _ratio, < ,B) (12)
where ave NT ratio 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

8



ENT. _stun j=k-M+1l if k <(M-1) if k..(M-1) 25where NTi_sumrepresents
the total nunber of tones in the jth frame, and ave NTs. represents the
average val ue of the total nunber of tones. Particularly, it can be known
fromthe 7 fornula (6) that a proper fornula may be selected for

cal cul ation _according_ to the relationship between the value of k and the
val ue of the k?o trewp Stuslip signal méstb@c,rpliamly high-frequency osubchapde § FeRECSERts cItisted
aver ag iband tones in at |east one sub-band
and thg éﬁ@é@g%&%?@ Se&{ngtcgle er of tones as a tonal 5

char ac{edo6pt i cf ﬂwml'mbﬁzﬂ e&i)rebhen Qlﬂ{)rlentet fit Brdeteamihied thatg}neak framiehaedio signal is
correspondi ng sub- band. 61] The tonal charagteristic. net er
cal cul étVQéPettﬁP%ﬁ‘tho Steaak d?&@vde]rﬁ‘&o?@r%{eém?l? )(?Z(Sﬁé“’%l%t iPls etem\}ﬂ‘Félrn%Xtag‘@ INTI
repge gﬂ}n@ %ﬁ%{gglemyﬁ&_ eQudi\@gdiynber of sub-band tones in the

n , ave .

sub- ba represents the average value of the total nunber of
t ones, [(06d] aveA pocesstafsinodthingproesssimgontthe curagnit f&am@tauébrsigttabisaimﬂzgé belawue

of the t f the . kth f ' ' I

aub: balORT o ostem 308 E0Ge GiFRaPee ago sl SBBE i & B dudto sibhf already
[ 0062] Redobd Cutthéd Midgé th%ﬂieﬁ aetmosf Ef??éwo&Yfréiﬁé B6dib Repral 6f B@ecurht! framié Quiibo
of the’ nunber of su% band tones in | ow-frequency sub-band sbo_and the

aver ageiguallis éleasame 14¥ 2 tyrfe aflsnentifriioe avdiosignabefritic camens fiameraudiorsignal.iif/thefype
el 2 PERGRRYoR PamB Rt Pttt R Gurell Sind e Fodl Pt drpe B IR bBE R e,

sub- baﬁelxtsmnaradd@ $ighal ofaharcastey framb uiRy sigRileexaue Hp rsem; r2theftyperof kich
frame audio signal in the sub-band sb2 are cal cul ated through the fornula

(7), aneevinrs freme andigysignal ofvike sparrend diagte aydio sigeal is different tﬁiﬂ‘FhFhe type of the next
char actﬁ%{nesahhﬁ) s?@faf‘gﬁhg rct':lrrgxit fI‘aI.?fe Aﬂdﬁb glweeﬁ%% gteﬁ'SQQal

[0069] Specifically, judge whether the type of the (k-1)™ frame audio signal is the same as the
15  type of the (k+1)® frame audio signal. If it is determined that the type of the (k-1)® frame audio

signal is the same as the type of the (k+1)® frame audio signal, execute step 510; if it is determined
that the type of the (k-1)® frame audio signal is different from the type of the (k+1)™ frame audio
signal, execute step 512.

[0070] Step 510: Judge whether the type of the current frame audio signal is the same as the

20  type of the previous frame audio signal of the current frame audio signal; if it is determined that the
type of the current frame audio signal is different from the type of the previous frame audio signal
of the current frame audio signal, execute step 511; if it is determined that the type of the current
frame audio signal is the same as the type of the previous frame audio signal of the current frame
audio signal, execute step 512.

25 [0071] Specifically, judge whether the type of the k™ frame audio signal is the same as the type
of the (k-1)™ frame audio 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 511; if the judgment result is
that the type of the k™ frame audio signal is the same as the type of the (k-1)™ frame audio signal,
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,

9



[0063] I n this enbodi nent, the tonal characteristic paraneters that need to
be considered are the 20 tonal characteristic paraneters in the

| ow f requency sub-band and the rel atively high-frequency sub-band. However,
the design solution of the present invention is not limted to the one in
this enbodl tan risti paraneter s LD r nds
s bEPeHiETParh ok dPkedom g A e i TRe 2RI e nbdis oas iR agE ™

Judge Buiktit Fraftfe dubiR GgHal, Qf\t%cﬁrﬁ@dlfﬁol@ti&h Qfl&lcﬂﬂﬁ% tHRAGHSsHf gk Islevfbbefrme ahd next
25characteristic paraneter calculated in the foregoing process.

[ 0065] Spwsi 4ud¢<aISIg}131 jsuaripptedn diavesver, Hie taethod bRlengt te @i Bioress it knasting relgted

v, N aorsBiohs B briAOk a8 e, AL ortB AhE hahid SAERIE previous

cer$ai frafrRk ahd aeatrdmedl it hotlifited Ibypﬁﬁcﬁfpﬁbﬁg ofithds embadimenk. ng&heprocésa thei s
enbodi nent, the certain relationshi p be the followng relati na]f)?
expr esSolgHoy obspecisally knowmne typgsiof at | %?f anfgprexipus figme qudio dgn §t one

wh t f th
R R e A
repr es@(]tﬂS]theStbpﬁBZ T&xla@rcmessaesridsti c paranmeter of the kth frane audio
signal in the re ativel h-fr enc sub band, resent first
coor 11 MW " dhaha prier L S s of EbER MR Ret Rt CRsiaAEd AufiR FRSal
- EXRH .esﬁlagﬁﬁéa]n%}l ddfsau'aﬁ; 51511513 5 tﬂ@trﬁétﬂb@?fbvﬁd@t intthE &ﬁlkb(fuh@ﬁfe tﬁéﬁi lo® nds9Rgdiol f

a voi ce-type audio Si the relational expression (12)is not met, i
i s det eigmals emhyt lbmjudgd:thtlkdntghffcaioum‘rmgathd tanab tlymateristic paramsites oy e andit &gnals

31 Gnal GotraeeribR PER o, 6 Doas e e e, 8 e hieditioant Bl °

signal with the type of the audio signal al ready j udged, further judge
whet her a type of a previous frarrer*gﬁgl(f hgg of the current frame audio
signal is the sane as a type of a audi o signal of the current
frame audio signal, if the type 10 of the previous frane audi o signal of

the cugeeni f I PTG eA¥GlimeRl Bi5@bscs® th&iBo® RIS stgaﬁt tupe@fion.nes S ihIAGE?,
audi o srgnal of the current franme audi o signal, execute step 510; if the

type othetethpd énclwsles frane audi o signal of the current franme audi o signal

frame dGRD o SARrOT dseeblE o Soren by BER R R AREE o Bip) S8 AU S0bet
type of b&fladsificl th frame audio signal is the sanme as the 15 type of the

(k+l)th frame audio signal. If it is determ ned that the type of the
(k- 1) t H0G79%me Stepli12s Qg»mm e @nﬁlhéhai%ﬁ@%lﬁ nanenqtyrpe dhe Plﬁeﬂ“(f réiran)ft Rudip spignal,

audi o ShRele FHGEUhSaSLER arbler 1 18 AELE! HRCAlBBLIENE il XA Opod e

(k- 1)tlliV I 0 signa eren fro e of
audpo silgbahd. execute step 512. [0070] Step 510 Judge whet her the type of

the current frane audiog signal is the_ sal s the 20 ty he revrou
frame A0R80b sigeneralys atf?‘i’ﬂu%‘}%’raé‘??tlstdr“étﬁ@a ‘é‘ERJIf1 r iegpency Spg?’ ‘Isrg“

that t t e
of 1 he "y S Bt D6 Ml LG £ QRSEREL °nh§rﬁégﬁ£&audrtf@?fg@ﬁa¢%‘w

execut (accdrémg 5d desigif requirerserds taetbnal roharattesstia pezarhgtpeohthe cheefranensudio sigeal

audi o si is the s s th f the previous frame audi o signal of
the cur® Ottwawéqﬁﬂ%?aﬁw&rgeeﬁ'gwﬁe step 512. 25[0071] Specifically,

j ugge }Wﬁ{@er ét 163' RSotih alsPEcticl Bltfchﬁ@@teﬁétﬂ! ﬁtxaﬁh&&aéfth@cart&t H8HR a88iolsial.

type o h frame audi o signal. the judgnent result is that the
type ofl06823 kt}mthlsanﬂmdmhn@ a@regnattlonseqnencm@tetp H2omdtstep H0Pgeneffrestrieted, and

) e L ST o
(k- 1) t hodgspme Steslii04:Shudpath tyRXECHE @uiért Fradde?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

10



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 kth frame audio signal is nodified to the type of the (k-1)th frame
audi o signal. [0074] During the snoothing processing on the current frane

audi o signal_ in this enbadi ment, specifi cal lé’b when it is . judged whet her
the snobEPMBlgXity Htthe classiligaiansmethod dn ydichohvaypesof ¢haractsristit parpmgtess, sueh &

si gnal chui ot : i . i . d
et 1 afd LA R ot LT AR GABURGT ool SRS B prbL ARG
pr oces ackiévikg avdhniral effatte dfi edwring icomplesity tafethe robassificaticanthethexdt arfdr sedesing and
adoptiopn qf the thod for know n revious .5 frames and next frames is not
lim teGPaEVEEPé’QBW”&l{]aBHE agoug ‘Emgrg?lb%ﬂ}%ﬂg‘alﬂﬁsfl A process, the
solution of specifically knowi ng types of at |east one previous frane audio
signal and at |east one next frame audig signal is applicable to the

enbddi ments of the present inventi (}T’F.nf’ St ep 512: The process ends.
[0076] In the prior art, five types of characteristic paraneters need to be
consid dur . iofd i i j X

o ovi LR S B Bl o Ao, M e o

t hr ougBAcald S, #td methodh enclwies thechHowntgstdpst i ¢ paraneters of the audio

si gnal nmpaged. with the prior art, the classification nethad is eas

and . S008801 o 6 2t VG o e ot s e Shetshe e SEaAo a Auip tenal
di scl 0$8Be Aasfidod for audio signal classification. As shown in FIG 2, 15
the method includes: [0078] Step 101: Receive a current frame audi o signal,
whéde (087hudi Spesifipally, it & assumedithet & isampling edneney st kil dind [a0iarg No2:
bt ai n onal. characteristic paraneter. of ihe cur. th L1 udi o,si gnal ,
wher e tlﬁ‘?éi patnple Pofg 3‘&‘? irg‘ﬁel“(:e%pcgfrgﬁief © %‘fé"t) glgﬁ ‘(&:iulé ?gntﬁtafrﬁe}%rrgﬁ’a% 1% si gnal
isin 30088?85'[Aqﬁr$ce%9 ofUatduddtihg 4 @60 ]cEerackaktic/ paramiete ifehe \euaesB frame audio
di vided into four frequency sub-bands. In each sub-band, the current frane
audi o siggalis dessyibedbelPW. a correspondi ng tonal characteristic paraneter.
Cert ai accgr.di [ | : l:SthiC
par arre[[‘{)adr@%f tﬁgISi gg?rééag%&%r 3%@"%5%1%8 g’%ﬁgﬁ% ?ﬁm%%gﬁ%r}t(‘fft}\?l{m@%?ﬁ{ gﬁgﬁ%ub- bands
mays be [@0503i nesbecHidall)8Wirosing Giocesdihgiof @ldinre @t Hahnihg | windowr acpefarated con
paraneter of the current, frame (gudi o0 signal. [0082]In this enbodi ment, an
execut g BAate ofthek efiamp sudin§iedelep 103 is not restricted, and step 102

and st ¢GoohP3 NBYicRYESh REy B¥ perb&skdthrdulR RABRoWidPHanning window formula:

h(l)=\E-O.S-[l—cos(bt-%ﬂ, 0<I<N-1 (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:

1% %
At hl . l . [—1k1~27r/N] dB
L8 00500 o

N-1 2
X(k")=10-log,, %Z {h(l)- s(0)- e[—jk'l-Zrz/N]% =20-log,,

=0

0<k'S<N/2,0<I<N-1

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



[0083] Step 104: Judge a type of the current franme audi o signal according to
at | east one tonal characteristic paraneter obtained in step 102 and
the spectral tilt characteristic paraneter obtained 30in step 103. [0084]In
the technical solution provided in this enbodinent, a technical neans of

j udging the t of .t he audi o signal accordi ta.the t | ch teristi
par amebevigpertl dSinivgs argisposi RSl E IO characteristic
par anejgyospf tdigp 208 idetédt Whdthet & tARARIESin cabl Sulb-5Al\ER f?eqhacdyr&r@afalby fdipptem

of conplexity in the classification method in which five types o )
char acpewerssHestrgladensity, colect sitatisties abpat Alshpumbesi efetonerdexistinghin the cerresnoniingd
for ty I L fi | | | | € [ 1 chi evi ng

t echn S S4E Bl 4T Rbafr R a6ted a1 3Rk D 80RO oo B the shiERET) 0V
redsici (@9d] cl aSycificelly, i the fequendyairens dividudll intel fourgfréueney dutpbaidgnathich are
classiftication. 5Enbodi nent 3 [0085] This enbodi nent provides a nethod for
audi o sisperdivelyl repesiséntedibyy ofh, , Ash;s hehyn and §,G4f tiBrpewer pBctral Hisnsitst Kokl) and a

i ncludes the follow ng steps. [0086] Step 201: Receive a current franme audio
si gnal cerfgiepdiagens pawei wesird)iiensifysmaet agediam eongition, whensdhe pertain sondition iy this

[ 0087] f1 cal Lt i u t i gHENEY: i d
a frangx%ﬁg%lé{eﬁéﬁjla& Ré(‘)ﬂh(znéﬁr&p@e g%%?é\? g,thgntgﬁé(ﬁ%lgpggél{l@e T Etr Pe n%négre %thgﬁ o]
si gnal sitsbandkédirebpaiingatocthe X(k'yhas a tdrd08B]1éct pratictssaboit thelmurbet ofi theatohesntal
characteristic paraneter of the current franme audio si%[lal S desc%‘_ifbed

bel®w. oposdp suahepoosubdiand dpnasdN b igp ks subpkand whergdhe Nily i sepreseats b pambper
frame siﬂgab%daﬁid%ﬁés- ofltRe k%%ﬂlesﬂﬁ% §ibfiAlih Yhe ggﬂgmwfsﬁgg RERERAR! Dbriaf nglﬁgém a

Harm ng w ndow 1's perfornmed on tine-domain data o rame au
si gnal thq 0bShh@Caindukel,ilo?, Hay be perfornmed through the foll ow ng Harm ng

w ndow formula: [KO= -8 -0. 1- cos(2n- -1 30-1(1) . where N
represents a f%ﬁé'ﬂ@r@%?k%élﬁ(/ébrfe)sem I—laX&kg’li—\pXrﬁﬁc'm]c)aﬁ 2d& a fi@t
20 sanpl e point of the kth frame audi o signal.

where, values of j are stipulated as follows:

-2,42 for 2<k'<63

15 . 73,72,42,43 Jor 63 <k'<127
TEN 6, 242, 46 for 127 <K'< 255

-12,--,=2,42,---,+12  for 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.
[0098] sb, : 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).
[0100] 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] sb,: 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.

12



[ 0092] An FFT with a length of Nis performed on the tinme-domain data of the
kth frame audio signal after w ndow ng (because the FFT is symetri cal
about N2, an FFT with a length of N2 is actually cal culated), and a kth
power spectral density in the leh frame audio signal is calculated by using
an FFT coefficient. 25 [0093] The VII power spectral density in

frame HUO#D sikpmshe swayband 84y.calugs efik'tane talgm one\by pos from they lrftewmfa%k'*zt’ﬁ

32 / :\uogi{;())q ea@%(g}élu%: 2)% % §u° gle %vhlél{h%r El{e \;all_ue{rgegts t \évcogéltl%rii jdg éleformula 3). A%ter t [e e‘rjx‘grel
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 o

5  of the k™ frame audio signal existing in the sub-band sb, .
[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  Afier 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 sb,.

[0107] Similarly, for the sub-band sb,, 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 sb, .
[0108] Statistics about the number of sub-band tones NTy ; 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 NT ;, 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 sub-bands sb,, sb, sb, and sb, isthe number of tones in the k™ frame audio signal, which may
be calculated through the following formula:
3
Nj;c_sum = Z NT;c_i (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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where s(1) represents an original input sanple point of the kul franme audio
signal, and X(k') represents the kith power spectral density in the kth
frame audi o signal. 30 [0094] The cal cul ated power spectral density X(k') is
corrected, so that a maxi num val ue of the pomer spectral density is a
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condi tion, ere the certain condition in this enbodi nrent nmay be a
condi ti on shown as the fof 2&&9 formula (3), it is considered that a

sub- band corresponding to] & (/kt) has a tone. Collect statistics about
the number of the tones tlof®0—obtain tifiek nuber— dj sub-band tones NTk j in
t he sub-band, uﬁﬁfEAﬂhe_ Tklkﬂebresents the nunber of sgfy-band tones of the
kth frame audlo S|gnal band sbi (i represents a serial nunber of
t he sub-band, and i =0, 1 jgzzg?PfX(kt 1)< X(kt) X(k'+ 1) and X (k')-

(k'+j) ?_ 7 dB(3) where, j thrie 3(Muthled as follows: 2, +2for 2
k' < 63 -3,-2,+2, +3for 63 5@27 6,,-2,+2,,+6 for 127< 255 12,

-2, +2,, +12 f ogy, e’réf'Ni( ?prf@é%nfsoﬁl%ﬁluhfbe} %T%uﬁmkaiﬁ%f a # frEmkRQNR Al ihhe

nunber  of coeff|C| ent’s (nanely the |ength) of the power spectral density is
N 2. C«sub-bsrpbndandgawteoNﬂheemseptsl ﬂnmmraggf: vahee ofatheesumberj of subrlpandi tngesoin the
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cogpfi %redllcula‘iloﬁtabc&r@mé - #e- ré]hﬁbns t@e&pthé 98l bek AEd fHeRQURVIMY ange is
[ OkHz Hz). [0099]s corresponding to an interval of 63 < k' < 127; a

corres ﬁ@)ﬁdﬂ ng Iiﬁmgﬂaré)pe@ ﬂnalﬁmbedimmy a@@f@ﬂfnlgdp alesigh seqyitemgnty, itds GM@CSE)imtO
and a c ndi n u b6k 0
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value ave NT, of the number of sub-band tones in the low-frequency sub-band sb, and an

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
ZM}_SMM
= ifk<(M-))
25 ave NT, ={ K+l (6)
LM k> (M -1
7 if k(M ~1)

where NT; wm represents the total number of tones in the jﬂ‘1 frame, and ave NTgm
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density coefficient is NN8th 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 261, and a correspondi ng frequency range is [12kkt 24kHz) . [0102]sbo and

sbi correspond to a | owfrequency sub-ban art.; rre S
rel at i VPISPERisghe AYagretRlye ot TRer Og °§: b%arEB db FRILbE gﬂ%wn from the
hi gh- 1 EGaHeD A iP5 Of gﬂﬂ%r PBfrhula [19%0 %1: %eﬁ%ﬁ ' f[)f %al@ﬁl%ﬁ@ﬁ %c&frdﬁg lth Gtﬁé 'rélgtlonshlp

StatIStICS a I's as Toll ows. For the su ,
vaIuesbemm*mthﬁvmu&nﬂkrmdnbebﬁu@nﬁhfron1the |nterval of 2 < k' < 63 For

h f h h h d
For mul 113 * les pbtiSefiab s p ddi BrriPomibe sucliaki3 iag il al e dfmbes of
stagis Eﬁ&ﬁarﬁﬂ@ﬁés ih f&?léﬁk&@ﬁrsug—fbaﬂ@hﬂ@ﬁxe %{'eﬂé§e Vhaé of@h@ ftothN@mnsisen 8F fonefas a tvRal

nunber of values of k' that neet the condition is the nunmber of sub-band
t ones NTdractsrissic nareen&tcl‘rpffthmm'rm &‘ame@u@msugr@kmsthe aefresponding sulbbandnd s bo
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0] CPiciput sty Dirftnt et meg 1 Auiated SR0a e Totowibe iy
nanely NTko —3. [0106] Si m | agey . NfOor the sub-band sbi , values of k' are
taken one by o _fNEmref @-rm‘err&zwl‘—of 63(Q k' < 127. For each val ue of k'
j udge whet her the val ue meef¥+ mondi tion of the fornula (3). 10 After

the entire valyg.b ]EHVE,_N ac‘[ﬁiesgnts Ithe LUAYEL $8e o?och %ﬁ}nbéf oF 'sﬁﬁ-b&rﬁi ﬁﬁ@ytm ttﬁ'&e

nunber of values o neet t e condi tion. e nunber of val ues of
t had meat-baduk, am_dN’ltstanresentkldlemmtnge valfuesxﬁ ﬂwb‘.atzﬂi ntunhersofNokeh, arfd avieeNKt tat1o1

frame audi o signal . e |st|n |nthes d sbi Simlarl.y @ar. the
sub- baFPreg & FaricBesbegn s Bk akecrAl F By Biftbe PR fonsd pithe k8 e
<2ndio sfg 51 ﬁ%ﬁé‘sﬁbal!)éfﬁ i%hd Ifhe adekﬂég%a}ﬂ@%tfﬁﬁrtofahﬁurﬁﬁéﬁﬂ‘ gL s the
condltlon 0 formula (3). After the entire value interval of k' is
traver §@i21] c oI l]’aemculaﬂsatm ¢his cmbamt,thyeumﬂhe ravefage aklwe ave Nk oft thamumber of
t he condition. The nunber_ of valu s of 5% %@neet t he cond%i s t
hoad i f L e guer

nunber Se-banghtopghin the Aew-frearencysiu ayEdes valug axe

th b b
g5 54 of su nlcvjancfj tones in the relatively high-frequency sub-band sb, that are calculated in step 205, a

tonal characteristic parameter ave NT_ratio, 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 ratiop 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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[0108] Statistics about the nunmber of sub-band tones NTk_3 of the kth frane
audi o signal existing in the sub-band sb3 may al so be col |l ected by using
the sane nethod. 20 [0109] Step 204: Cal cul ate the total nunber of tones of
the current franme audio signal. [0110] Specifically, a sum of the nunber of
sub-band tones of the kth fraggs audio signal in the four sub-bands sbo ,
sbi , sb2 and sb3 is calcula ﬂﬁ?g?pd g to the NTki, the statistics about
whi ch are coIIected |n 11]'The supm of the nunber of sub-band

tones of the kfAf ? ﬂéb the fo 25 sub-bands sbo , sk , sb2
and sb3 is the nunber of oneéﬁﬁ Héglth frame audi o signal, which may be
cal cul ated through the fol | owifng"formula: 3 NT/c sunNTk 1 i=0 where

NTKk _sum repre f -0 S
[01T2] 5t ep. 2057 heck skl 5 H7 HmPloh R BrBle bl 6 e oRERBUAN SBT3

of t he repiésenatandsutbdorrebatiot Pacansdte ahd spect tiky, copreserntp ainespegtraluiit loé sk rhtnge
t he specul at ed, nunber of frarres [0113] Specifically, it is assuned that the
stipul&tl‘é‘@ siggber of frarres |s andthe M frames include the kth frane

audio 1 f f T

aver agzbgzg?uea%gp %‘2 )nct? E&o g{s?glo?ﬁe(ff &Eet ﬁ&ﬂ?r acrrerle%gdtﬁ gﬁ%‘fegna

i N eackpeotdal tilhaderade vahee d)ﬂ the almaemt ﬁuﬂlecaudlogm@ial;m the sﬂpﬂaib@hmﬂbamrfMesg to a
rel ati p b n_.a .val ue of and a val ye of Kk. 114] The

val e WERRhE rpearans i Bstunen Wahibe shayioied Tulnet b iEact I Y gh Hhedvframes
fol I owijfign deth8WH Frafir) audio signal and (M-1) frames audio signals before the k™ frame. The average

spectral tilt of each frame audio signal among the M frames audio signals, namely the spectral tilt

10  average value in the M frames audio signals, is calculated according to the relationship between the
value of M and the value of k.

[0129] The spectral tilt average value may be calculated through the following formula (9):

(k
Zspec_tiltj
= ifk<(M-1)
ave _spec _tilt = kk+1 )
Zspec__tiltj
J=k—M+1 if k> (M —1
i 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 i 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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if k <(M-1) if k (M-1) ave Nri = k+ 1N . . J 1j=k-M+1 (5)

10

15

20

25

30

-

k
Z [(spec _tilt, —ave _spec _ tilt)z ]
=0 if k<(M-1)
dif _spec_tilt=1{ k+1 (10)
Z spec _tilt; —ave _spec _tilz‘)2 ]
J=k-M+1 .
k>(M -1
\ I; if k=(M-1)

where k represents the frame number of the current frame audio signal, ave_spec_tilt
represents the spectral tilt average value, and dif_spec_tilt represents the spectral tilt characteristic
parameter. Particularly, it can be known from the formula (10) that a proper formula may be
selécted for calculation according to the relationship between the value of k and the value of M.
[0133] An execution sequence of a process of calculating the tonal characteristic parameter
(step 202 to step 207) and a process of calculating the spectral tilt characteristic parameter (step 208
to step 210) in the foregoing description of this embodiment is not restricted, and the two processes
may even be executed at the same time.
[0134] Step 211: Judge a type of the current frame audio signal according to the tonal
characteristic parameter and the spectral tilt characteristic parameter that are calculated in the
foregoing processes.

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

d sz

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

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 _NT _ratio, > a)and (ave _NT _ratio, < 8 )and (dz_'f _spec_tilt > ;/) (11)
where ave NT ratio, 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
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, f
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
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

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



where NTi _i represents the nunber of sub-band tones of a jth franme audio
signal in a sub-band i, and ave NTi represents the average val ue of the
nunber of sub-band tones in the sub-band i. Particularly, it can be known
fromthe formula (5) that a proper formul a may be sel ected 10 for
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is that the type of the k™ frame audio signal is the same as the type of the (k-1)™ frame audio signal,

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-1)®
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. It 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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[0121] Particularly, in this enbodinent, by using the average val ue ave NTO
of the nunber of sub-band tones in the | ow frequency sub-band sbo and the
average val ue ave NT2 of the number 15 of sub-band tones in the relatively
hi gh-frequency sub-band sb2 that are calculated in step 205, a tonal
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tilt o f ' dgna I b Q0 e i
the s pg%fg r@g{i‘lett?;?ét@ tRM o SipBAhn PERIE 11V b T &SN 8B Qofed BR4Sr ard dio
encoder during a subsequent encoding process.

Embodiment 4

[0148] Corresponding to the first embodiment, this embodiment specifically provides a device
20  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
25  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
30 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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10 average value in the Mfranes audio signals, is calculated according to
the relationship between the value of Mand the value of k. [0129] The
spectral tilt average value may be cal cul ated through the follow ng fornula
(9): where k represents a frane nunber of the current frame audio
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par amet er_ (st 202 to step 207),.and,.a ,process of | cul af i t S [
til cﬁﬁ?‘rﬁ‘(ctf”éﬁ % p?.l'élﬂlﬁ%lr e rrq%?"ee@ %@E Ersq%etn sﬂ%’)%nl& not Eﬁ%&@g‘&i aﬁgg&m%
descri Rbéffdieqf. Thb chsE AR MMR43D3s EWifighRM@tto defeffline did thdt§pé VOhP LodioSHMa] 1Ry
even be executed at the sanme tinme. 10 [0134] Step 211: Judge a tgpe of the

cur r entefalassified igiaovaire e wherbthei ivdging unile43 bdaterneingy that dhe tanak charaeiprsticr
dth Lo 1] & V.St '

Sl T e e

char acisimblstol e gasiivdtiein thedowfraqatnay sub-tahe, 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 is in the
low-frequency sub-band, is not greater than the first coefficient or the tonal characteristic parameter
25  in the 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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sub-band sbo and the tonal characteristic paranmeter ave NIratio2 in the
sub- band sb2 that are 15cal culated in step 207, and the spectral tilt
characteristic paraneter dif spectilt calculated in step 210 neet a certain
relationship with a first paraneter, a second paraneter and a third
paraneter. In this enbodinent, the certain rel at| onshl p be the

f ol | owronfiguesdato ealemlateas: @%agﬁnva(lqetp theatptal nymber fjtenes %fr%arwéuw@gnawo be
_ratio i S Y, ) e e
ronal _ SASARL IR bpu BEhedisil ufis bloohplEs B S Bly O £ SRICEARES b
| ow f r evgtegecyaliseibf thandimberve shib-baad tomes ireqirleseotessubliant and theczhzarage tvekule $>tf t}re
pararreter of the kth frame audi o si nal in the Elela dvely high- fre

sub- bakfial nypbes Gf tones ps art%rﬁf Epgteris Wé’aé%’é“é?fr%ﬁt ¢ Bpdio steab o B flasst ere

parﬁﬁettﬁer toRhl Eﬁﬁa&%ﬁbﬁ% gag@%ﬁ'o@ thk %atay s@nileRy 68 WMssifid fik it the %Hekl?ii Qe

3 represents a secon ficient, and y represents a thi rd coeffic :
[0136] bidb-béel. certai n reI ati onshi p, narrel y the rel ational expreSS| on (11),

is met, it is determ 5t hat. t he k frane 05| VOoi cex t
nudi o sk - The GEHREe, By oHe risaeioprih 4 b pirdoyaluf of ale iber 8
deter nkﬁtﬁgmtdttahestd‘f&h&tdm E@Hﬁ 8 ¥dcRssifien aethetéth@ b of SUBEhaAH WiRs SF HeAudio
[0137] A process of snpothing processing on the current frame audio signal

| s dessigh@letd bfeclesslﬁe{doma] @tlefpzt 210 sub-band, Haclydes: @nltcultahagréheaaimr@gest'@mbf et h

Lofo YRGBl b SuRBHE s IR SR asrordlt BT R, relftiopiih JelfieR HaSp Ty

l s theng@aBer @S&aﬁtds}f@tecdl)éulﬁldi\eWhelfertﬁérﬁlﬁﬂ!diéd)m&hﬁﬁi@lf fidineb Ifér calbulaeioh if $eRBP the
audio signal, if the ty of the previous franme audio signal of the

cur r enfirst settiag meduls 47, gmfha ﬁta@etnn@lb%%thagudlﬁ signglfe bgrclaspifiedext frame audio

| h
Shaor L6l 0 itk GRMatinhFP @6l SIBUBAGH wniPXPE HEab A valid of the tol ol &Y
di L f er ednies bf thinaubiie s{igﬁh@ tbe gl??ﬁngmgilf;g]es;ealau?nﬁg lﬂilegavafagefvahﬂa wt?f ftwruoeuh hmfnbeme
audi o si.gnal, execute ecifically, e whe pe
otl‘J 13 heof E‘lﬂfi {ascqriingetog rg lagippship R’P‘é""teﬂ éﬁ% shpulgted trﬁ@ﬂtewg femesy for atlﬁn
frame gfeothék %Jted {xm{t])gteoﬂ HE IRRRE f&e@a%&latio? ik R&tnyt ﬂﬂ? Hr%%?ﬁﬁ%éﬁ&ﬁdé knd bt

frame audi o si e same as the type of the ( audl’ o
si gnal frameamutber of thp afdi8 signhl tolbe dlasdifiednt resul t |s that the type of the

buai b DISTR™ Bithuls dedittr s5a sierd Slpwidsfiln porodb Bl iy hacthpsa™
of thenfhd @mbtatlﬁﬁgeh@%qmochm&f@tm ParhfiSted fthedBdio\§orlaY Readohtel N RAEUELIALR

frame audi o signal of the current frame audio signal; if it is determ ned
t h2@ t hdechpinal offecttnd judging hypes rqimaosémddr@ signpls|red ucing edroplexity pf @mlaswéicatme

of the ev, r ame f th ugrent fra di 0_si

execut BELiEd 15 Fudib el et g BT ncinebify e @ine £ e elpotE g oo
audi 0 ghd@B8ignhisclifFicadore as the type of the previous frarre audi o signal of
the current frame 15audio signal, execute step 215. [0141] Specifically,

j udge whet her the type of the kth frame audio signal is the sane as the
type of the (k-1)th frame audi o si Gabedinfent8e j udgnent result is that the
type of the kth frane audio signal is different fromthe type of the
(k-1)th franme audi o signal, execute step 214; if the judgnent result is

that t 58] pe Gerrespending tq therracthodifer %ldgh%tgn@lsplitsﬁ’éicé%ﬁfbma@etSP@ntdy%@Oéfmﬁlﬁe
( k2§) t H’ug er?tggdﬁtégt 815(?1094}84 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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20 execute step 215. [0142] Step 214: Modify the type of the current frane
audi o signal to the type of the previous frane audi o signal.

[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

th di | d 'b
When T PRGBS Y Lo B R SRt e P e R
frame ﬁt{dinete%bgt@ﬁtedlb?th@siﬁegamntwtﬁﬁm%lﬂoduté@z next step 213 cannot be
performed until the of the (k+l)th frame audio signal is judged. It

seens {0H40] a fIndhepidr arelrm;ltlplg aspresorfuabetpciesisiéc paramgiers ¢iopudichignalpaeeditothge

k+1)th f di
b1 gor 1 PG Qe Rl e SRR i (AR hiah 3ERBIANL b AN AR ha o
ands t hpfeattlQditiBNimOBRPHOG et @, intthé is@latibm prcfvﬁcwaanams dedbagichént chiring theaudibe

snoot hi ng proce55| ng, ~whi ch not only avoids ms udgnent of the type of the
cur r ensighalaglassifisgtion.sthgrizpe of the apéle Pera) dpEs ?HecqgmzfeédaetelyOﬁccef 8% t‘é%tvpa
del ay e i
the ausiSe R AERGLE, Taes e Bhal Mabitorio pfificdr It £ARSlY Lol 40 e
t he snesdctrangltpehacetsistig) paranidier oft ther audio fsigaak sautdlatothﬂ gnrhd sigmal blassification
enbodi nent, it may. al so be deci ded whet her th snoot hj proc ssi ng needs
to be BW&E%Y’W eeelﬁvleﬂené}aawdéwagte%ﬁs @‘iﬁor}‘lﬁ&!ﬁ)rﬁ’ﬁ s of previous
three frames and types of next three franes of the current audio signal, or
g of previous five franes and t é%/ntl)es of next five franes of the current
Po signal. The specific nunber bofimeBt 6t ed 5 previ ous and next franes
that need to be known is not Iimted by the description in this enbodi nment.
Becaus je.r RAbroRideY h BFcARE aBEY ki PH%%ﬂc'ﬁt&{‘%h A
ef f ect f%]fim he @rlr%%t ﬁ?dr%gl pr %lss‘.ﬂ rr?ay %e g‘é%ter.a Ollz%ftls.l Step ' 2151 he °
procesn EMA, thed devitCompaiced mceltmnghnodaﬂ@ 40, atanei obta/ihmghno@qieﬂ a spectral tilt

| f]cat f | to fi
ot “ohaPhEiRg Sidulen .. stisfBatoneTioatR o s L TS Hnd sPiorEat R BiTE
pr ovi deghdufe 45h b SmBoMAY ABdile H8Ya ﬁﬂMe@tﬂE{tﬁo&d’l@ﬂ YikEa SRS kétti@inoaileaR. audi o

signal s nerel y according to two t characteristic paraneters. A
cl &$si {01621 i orille rgosiving madulestthis |cenﬁmq4)toe>eceuye 2 surrem/framcauélwmhlvehqrethe

Corut it i Sufif bR o JoBloCRERT 40 B RUTR 7% 1o B s 1

proces ghhitepueed fohsbtdiR aQBﬁaﬁ?dhﬁﬂa@QnMpzﬁarﬁb@ﬂaf thie SudioSeigriall €pbe Blassified SwHege the
achi eve beneficial effects of inproving a recognition rate of the type of

the audinel shagaeieristigraragneiemef thaapdiol signal do beislassifipd iom 3 loast eae é%bem %d

di d
F0125) el FRCRERbteid 90ile 3¢ IF PERsa P SR P QTP cha R burter of
proyi degdia sthaul tobeaskified ATl dassifigaion mbasis 4B llgednﬁguredﬁte Jt‘a&gamypdﬂofﬂheaddlo
t he device includes a receiving nodule 40, .a tone obt rr%gul e ammg

cl assi pigagltp &g ciastified aceording 1q ﬁor}at;algarﬁﬁertﬁslamaenﬁer

dul
ocer v iiRuid4F IR Ak MedBE e cillyd t*ﬁs“?eﬁdét*@%tei%%%tﬂ%g&W‘%%ﬁéﬁd.lg%ﬁ%‘ﬁ?‘%
wher e ulvduleud2.eThe firsajedgmngl lnmdslegmfalls lcenﬁagurahtb gudge gmtadthdroa b@ecdfaais]eastadle
The tone obtajnin dI 52500 pbfain a tona
char ac tPEfrVi‘%’tslhia‘I Ilffaftl flg?a (5’? ]]?eln%‘déﬂjﬂ §? ﬁéi asgéecbg tf?‘F Iéégg‘? 4 %H”Pe\m &t leaghfme
t Oageaegﬁéﬁsﬁ%%%i&ﬁﬁé %ﬁ&t)estglﬁt of e ANRY @1g§hl%a$e &1gssht‘edctf@e$&hé bﬁa@lslﬁéaﬁott

st one su The cl assification nodule 4 |scon|&l
det er nmuleiulea‘tﬁcdamfmg thotyphef ttcermldlcchgmai(to be pl;atsmﬁeré[ﬂwamecmd jo ag nwlul:w45t ise

tone obtalnin f e aud g nal e

first jﬁ%@ﬁ%‘&%ﬂ% h‘%&?réﬁ%%g Bﬁ’re Comnom A 8) %ﬁ%ﬁsﬁe‘?ﬁ‘ 3 &{‘7 {h q%%? ({t}e
one preyd Algast bATBreditll FradhIRAio 3@nalf whdiethe UREtGusiag alodule edakmsintd iHadttes
the same as a type of at |east one correspondi ng next frame audi o signal of

t he audyps ofithmatileasbonseprevigesirie audaw signak{dheausic signal 4o boplassbiied is tpssame as

§ udls ndbeSnt PEmS APRa onk PR nE o] gl udfh bR AL b ilaio ef B R psgifea
5' gnal The shRothidssbiuledeiis c&iﬁgﬁﬁd&ﬁtpeftbﬁmsﬁlbmhmg}ﬁo&fssmg ®nahe haHS Elgﬁﬁleto be
previ ous

classified when the second judging module 45 determines that the type of the audio signal to be

classified is different from the type of the at least one previous frame audio signal. The first setting
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frame audi o signal when the first judgi ng nodul e 44 determ nes that the
type of the at |east one previous frame audi o signal of the audio signal to
be classified is the sanme as the type of the at | east one correspondi ng
next frame audi o signal of the audio signal to be classified. The snoot hing

nodul e 46 s, configured to perform snoot hin rocessi ng, on .t he audi i gnal
to be &m0duls47isgo 5 ta et TP RIS RSy B dalcBlaHipR durtpsscalculpfion
type Obeihie it icRarabteRdlc f;régmh@teﬁlﬁ%é‘cbﬁ@ seingirhéANE A8 it QATERSd Y RReRf tide
at | east one previous frahe audio signal. The first setting nodule 47 is
conf i gstipdated nundee toftfrmmest fop dakaubadion udising eflclatiomesf fher speatral utila tohanacteristic
[0150]In this enbodinent, if the tonal characteristic paraneter in at |east
one suBXHKYT obtained by the tone obtaining nodule 41 is: a tonal
chasaci@rsst i CTRAME LBaidifg anbdMe f410 Gy QdaH gded Stebcalaiitteattid foniaP thhracteristic
characteriStic paraneter in a relatively high-frequency sub-band, the

cl assi paramectancemdingdo f® nundien abtones ¢ithgpwdjo signel tode classifigd,ovhese theinyaben ol

unit 432. 511 The .j udqi unk i nf i gur to 4 r

onal * isp ab PE RO bR R i ler W MR BhE B, rd el RIRE g bl ot
t he tofal avdiagigedl &6 betlassifoed aneter of the audio signal to be classified is
in the | owfrequency sub-band, is greater than a first coefficient, and

whet hel064% t oathisiembodiment; i thestopal haractesistie parqmelss in at lepst\pap pub-band, where
hi gh- f C X j fil Ci .
cl g@si ? l:faec a? {ao&hlaﬁalr%%tn Qﬁggaﬁa@e%g?}# %ltg%arlsté g ﬁ? S%E%gﬁgn%r? ga%ﬁﬁiaﬂﬁh E 26 I{ey(;;%ﬁglflg tn?f)edule
audi o dgigiwla tomabeharhetessticd patamsten incd dew-fiepaenchesubtiaad jandga nopal rohbradtetistic
determ nes that the taonal characteristic, paraneter of the audio, sjignal. to
be cl a@arametas nglatively UE AR R PR S84 Lo caion BHodsle §h sl B JWedpaal
to be Mg?hfah@gciagsiggatﬁgth%frequency sub-band, is greater than the

t

first coefficient an e 20 tonal characteristic paraneter in the
rel ati y@165] hi gFhd jutpiren oyit b4¥idisi sondigmtddeto fudge whetherethenspectoaf filt atheracterisina

det erm ne t hat e type of the audio signgl. to classified is a nusjc .
CybS whBee 06 PR el 35 els, in oo T iR RO RFD (G o pPiepsti
par arm{pﬁfa_rri%fte_rtdf ShAaAHi® sizh8NB bel Pashiied] Whsre ith&fbnaREFRtdriRBc haRleter of the audio
characteristic paraneter of the audio signal to be classified is in the

| ow f r eignehtoybesclpssifEaddis in shelow-freaueney subrhand, e srdates thanor first cpefficient, apféhe

tonal charagteristic paraneter. 25.in {he. Lvel 1. ah-.fr a |
ot - s i ARG o BR0BIE 1 Ine Ridiely FiehSr@bp el i EMED i B00AE,
I S confbéfficRet. tThe Chissifitaiod lirﬁle43tz(1§l%nﬁ%ﬁé@&tﬁé@ﬁﬂﬂhﬂ&hﬁf@%%&'tlwﬂfdﬂig’tgﬂ t®
the nunber of tones of the audio s,i(gglqa to be classjfied, where the nunber

of 20 onds cgssifigd is@dvaicestyga arhengthp dudging ypitidstermines thafithe specirabHE characisristc
d t h . . . i 1 . H H t:
[0153) Paislr ot DRI liehd 16 Be Blastififs RUAEAe AN iy DFerfLin hid Elormifle tha

first cld gpkafitlonandio sigAdllo e dasified is al musdiatyperwhoni the 4idzimgndnia detemaines that
characteristic ynitf 413. [0154] The {irst cal.cul ation unjt 411 is configused
to cal &t sRestralfilh gharagierisiic RAgapete Aot AR IR 0 BRI 6 oot R AT dhe
si gnal ghigq fﬁ‘%i@&'si fied, where the nunber of sub-band tones of the audio
signal to be classified is in at |east one sub-band. The second cal cul ation
unkf 4101663 cBmtheguthedonoobtalining atodulkerd laure thag)embadineend finddes taofisst calowlbton

of tones. of . the audi ignal .to be classified. .The tonal characteristic
uni t 4i1§1ti4§1rf’o§?FP‘§fﬂ?agﬂﬁ?tg’nr‘5’§tp@&ar"\9é’i tgn%scgargctregﬁco tejpﬁéﬂeen t he average
val ue ¢h1d7pe MR SFst flcaldiod anEl 41 PRESorfTEuid toQARNIANE BvRagAdludBlthe Mmber

average value of the total nunber of tones as a tonal characteristic
par amewoéfsubband tongs of thes augheisignal tsebe Classifi¢d, evhergvther avemgetvaluepefathe number of

charact ey i st | ar ter_of the,audi o si .ta_b ssifiaed .S iRt
corr esﬁe‘ﬁ'h'f‘%‘%% -Yaht. a‘[“g‘iS%%“ﬁlugog%q E%F%E?Andg I’Bya%tlﬁé&f(?res%&égérn?m ari %eﬁond
unip 4tdiculafién aR14AQ6s Yefigaral tot dakculiterbe avehgs vdlud anthettonb sumber dfromesdifahe

signal to be classified, where the nunber of sub-band tones of the_ audio
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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signal to be classified is in at |east one sub-band, includes: calculating
t he average val ue of the 10 nunber of sub-band tones in one sub-band
according to a relationship 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 settin dul e 47, and a frame nunber of the audio signal to
be c|a§%??$€85n%8%§@?¥ﬁe cal cul ating, by second cal culation unit 412, the

aver agf{)m] ue THe éd]@l&tﬁig’;ﬂblyr‘theﬁi?ﬁt @l cull Ao surif 411beh@ud§r@%]§bﬂm@bf tle hember of
classified includes: calculating the average value of the total nunber 15
(8]

of t oneeb-hensotamengf tthe endiorsignal ito dsrelpssifiedwabere the avergeg| valusgoh thepaymbgr of
frames } I e t AlERS: :

cal cul & I?Qé%&ﬂg %ge(?f %‘g %%1 ﬁ%gk?é{r% é wgee %%Sggé@nfgﬁglag%ng efsl;l%-ﬂ r%ﬁé& nu?fbéea(r%utl)?‘tmlghe
audfo shegiirageovdige o6f drsmimbet. of] AbSahiVtbitest ihecordesubetant] ciccandibigotosa gelationship
classification provided in this enhodi t, a techni cal means of t ai ni_.ng
the t oR&Weeh Hiestipulated numbes of frames Srooltignarie qpulaéedara@aheée? apes ot o
achi ev i : i j p i i

Feduct Syeafio B 0 1R the i SGuifl modi 7 ot Srac MRer T ahe aBH8" gl to be
cl assi tlasgifiebn, and neanwhi |l e decreasing a cal cul ati on anount during the

audi o s | cl.assificatiagn. .Enbodi gen [ 0158 respondi n ot t hod
for a_ucﬁél%gzi _gntllfe E‘Flﬁ‘élgﬁlrfg’ﬁ&f F}E?ns‘?cﬁnﬁ_@fcé‘g’_ggﬂdmé it_ﬁg _rﬁv,era_ﬁgqfah'}es op(alerr?"t'f‘
empgdi AERAbedbSEhESESHR A8 G8ndl % paktsafisd | de§! @méﬂng%% @ve_ragssvaqh@gﬂltuen

FIG 5, the device includes areceiving nodule 30, a tone obtaining nodul e
31, a setelcrumbertdf] tonesbacspiing tonthduiclatiggshim betaveeh dlas stinudated onmherded frames for

[ 0159] The recei i ng,.nodul 0.is copfiqgured t cei.ve rrent f.rane

ud o, SgHaRon e BB Tertpef SRR o RuloPR ot o S B herihE Mg
char acuer irdlthé fipde d0RbEF ofthe aiiiauBhal t5b@RRAksitied.be 30 cl assified, where the
tonal characteristic paranmeter of the audio signal to be classified is in

at | ead0179he shwsthsania. thihembpdisnens| thei spectedt @t wbtrining quedulag 22 mckigay jagthirdd

to,ebtain a.spe i | r i Sti ter of the audio signal to
belgla§?fwgg@?mﬁké?t?§g§%fgggﬁﬁgﬁgﬁ%%%ﬁgcggiggfconfigured to determ ne a
type off0111§ auThothiidWarluldtion imitcd2ass ichnghred aocdleulge laspedteal tidnderage value of

characteristic_ paraneter obtained by the_tone obtaining nodule 31 and the
spect r e erdie signal 4o berdlasifiedpdhe fpedral dibt ehaserertiic rudl 4k ét panfigure fo use a
obt ai ning, AL Srdf bethad Be! s%ect, iR Ot I%Ett ond Hidld Bgﬁ‘al AR B %egtfral c}il’t average
characteristic paraneters of "audi o signals need to Be considered during
audi 0 salyeak thel spectd tittahaaoteristiu panarhetedst the addig kigaaiip be xlasgified.
classification and a_ 5. great calcul ation ampunt. However, .in the sqlutjqgn
or 801 O ¢ TS EHBBEie By e R hg RSk GhapPeErail Frecag e phibe
type Ofau&i.%esi?‘}ég k@ b8 I BRAedBcIRRs! EAAAAITECHe TBEGTY tRCHRELeNIILadcBRing to the
characteristTc paraneters, nanely the tonal cCharacteristlic paraneter of the
audi o selgtaishipnsbtwen thp etipulated mutrbec b frames far sialcolapianawhere theo$tiputatedamatinber
signal, .so that the audi.o signal classificatiqn,hbec S.easy nd e ..
ca cul 9f Bamen R saluBPT fgset e 058 sebaft Seng Bho s 48 68 TR aRRRYupbat of B8 audio
10Embodidymr v ciddifidd. Thi s enbodi ment speci fically provides a device for
audi o signal classification. As shown in FIG 6, the device includes a

r e@8i vildy3doduTlke 4alculatingnby dhe sbedtrad titb ¢haractaristicausip 22y dhe migap-sgbergi errorg

nodul e .4 a.classifigcati-on.nodule 4 a first . judali.n ule 44 . second
i udgi né’eﬁ%eﬁﬂlt ¢ Spectral G ofd il?'fiég%% gfcio sfinal i ey ol itﬂﬁg%%ﬁﬂ Galy it el
second cgRhlating th® dpéctratt ilt tharhéldisllc JdremeeE abdiraigig Nodtheerelliohship ihwesi €
to receive a current frane _audio signal, where the current franme audio

si gnal stipulaied aymber ef Gamaes fos calsuletiansvhare the stipulatedrmpher of Aiapgs doroeal@lation; g

£ ) ' T . . . |
e S U
si goal [op7dpe cTrsRist sedting module 47 ahé dRtsecord ssttinghmodiile 4m thjzentbodimdrit Infay be

obt ai ni ng nbdul e, 42 | s configured tqo obtai a spectr tilt characteristic
par aneti@%leg*en{qs}éhrough a programgor a moctlule, or the %rst setEE)ing module 44 and the second sett;[ng

module 48 may even set the same stipulated number of frames for calculation.

[0175] The solution provided in this embodiment has the following beneficial effects: easy

classification, low complexity and a small calculation amount; no extra delay is introduced to an
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20 audio signal to be classified. The classification nodule 43 is
configured to judge a type of the audio signal to be classified according
to the tonal characteristic paraneter obtained by the tone obtaining nodule
41 and the spectral tilt characteristic paraneter obtained by the spectral

tilt obtaining.nodule 42. The first judgin dule 44.is configured to
i udge. FONFe NG TEGBETRANI, Pf Fraltimes FRropti FEL IO CompIetiRgel S VgIHRuGP gvader
audi o &b&gﬁa‘c{ cl%&if?&ti?frl g?o%.bisi Bidet Did-RRISABIErAS Ae sRfe@l at |east one 25

correspondl ng next me audi o signal of the audio signal to be classified
after [(HE6L| asBief ieodbdiomentodid| thed Presents dinvantion t ise majde  eplicde ta e ofiedids refi

to be classified. The second judging nodule 45 |s nfigured | .

whet heFOIPWBIW%@So‘PQP’r‘Pi"%%Fd agt grnékeg?enfso?asé e Oale i -t pd Bickdlfifion of
type Ofydib %i?fals'. agh R Aevdlepth&iSoff AcWorkatsdholsigsathe Wingtbditient§ iof She jpeshgntng
modul e 44 determnes that the type of the at |east one previous franme audio
si gnal inyentioremay decppliethte other ssenariessia the &igld, and maystisrebeysedoingqileersjmdargr

t he at Ieaét onﬁwggkégs ondi ng next frame audi o signal of the audio signa
to be SPSEEFIfr gLt %ot hing nodul e 46 is configured to perform

smoot hjg1g7pr ocEE6udI0thechdriptidndifoths ipseteliingenfitditherts | ferwas wkitled tifh ¢hes ext omay
judgi ng nodul e 45 determ nes that the type of the auydio sjgnal to b

cl assi tieady padegstandthahthernresent myentjgremay certainlyibey lér@i%m?%i %F Evﬂwage, gP‘aW@fe

aUdi o i . : ! ; | au
st ?(?)ul §’E"g%§‘ﬂz n%gr% O‘Ibtf éagéséﬁrﬁ\;éﬁ P ggmga} cultl e?t ?%r?b uri ngﬁ %afl%gfstgﬁ on o%alt Iﬁ%afvéa;rrleal
char acprrfohi Bagedraansick unddistndiagpthe teenidah golatiom b thtBpriesent amfentjorr e thegpart
reset the stipulated nunber of franes for cal.cul atjo ur i ng. cal cul at.i on
b °t he 1 ke ORtAPYLQsR ot 454 BRotstt ey pe-stbp Bntaity oasiferhi 1 aE of Aishlruare
modul e dlybs P gsfrr]lgﬂn%?goﬁ\?arg gﬁé‘dﬁb@ﬁﬁ%r bB&tADA a FAAKRE §BFdes rhédiRA RFRkAfiple,

accordPng to t er o nes of the audio signal to be classified,
wher e tHbppyndisk; hafd diskhes apticelhdislaoflithe einymuer, aud bentainssssérmn] wgtrigdiang vaed to

I t b- band d.t t | f f the audi ' I
o1 5251 PR Posgrdst i ePEmsBL trortoind pastr O spedbiond Bt UGS rblelr
in at LRRstiopne sub-band, where 10 the tonal characteristic parameter in at

| east one sub-band is obtained by the tone obtaining nodule 41, is: a tonal
char ac{@®78bt i cTheaforegstieg i3 anly thevspeeifiguimplgmentasions i the dresenioiryention, but the

characteristic par ter in.ar ivehy .hi.gh-fr, -

ol asei Preion rolRiEe Biestrh ifsaBefy HeE it ind PEARERe 7 8pRaR sy A pan o
uni t  43asilyl AhRE] dhicby petebragskillddt in4Ba attSwitkin fthe teckaical scppeel disclobegt hyethetpresent
spectral tilt characteristic 15 paraneter of the audi o sjignal i%n%r at er

t hd® ainvention sball hec peypredybynthenBrofestion tRs £ft e Riepent JAVeHHone (T hGTelptge the

3 aimienien o : e f
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greater than a first coefficient, and the tonal characteristic paraneter in
the relatively high-frequency sub-band is smaller than a second
coefficient. The classification unit 432 is configured to determ ne that
the type of the audio signal to 20 be classified is a voice type when the
judging unit determines that the spectral tilt characteristic paraneter of
the audio signal to be classified is greater than the third coefficient,
and determ ne that the type of the audio signal to be classified is a nusic
type when the judging unit determi nes that the spectral tilt characteristic
paranmeter of the audio signal to be classified is not greater than the
third coefficient. 25[0166] Further, the tone obtaining nodule 41 in this
enbodi nment includes a first calculation unit 411, a second cal cul ation unit
412 and a tonal characteristic unit 413. [0167] The first cal culation unit
411 is configured to cal cul ate an 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. The second 30 cal culation unit 412 is configured to

cal cul ate an average value of the total nunmber of tones of the audio 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 paraneter of the audio signal
to be classified is in the 25




correspondi ng sub-band. 101681The cal cul ating, by the first cal cul ation
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 value of the nunber of sub-band tones
i n one sub-band according to a relationship between the stipul ated nunber
of franes for cal cul ation, where the i ated number of franes for
calculation is set by the first setting nodule 47, and a frane nunber of
the audio signal to be classified. [0169] The cal cul ati ng, by the second
cal cul Whaviis clainted442, the average value of the total 10 nunber of tones of

t he audi o signa be . classified.includes:. calculating the average val ue
of t he.t ot et forghdfige RiHHAIAG CPPRRE el ati onshi p bet ween t he

sti pul at echypiiBE"a tBhal ChAABRrSRY peah&et 8f dPAdidRERA tb BE chikdiREd, 3i1RekiR WdP@halOf
frames for calculation is set by the first setting nodule 47, and the frane
nunder chiractemistimparametérgridhe swlidsigolde be tlassified 9 17 6f IFast phesyb-bands ands

enbodi nent, . the .spectral til;t t.aining nodule 42 includes a third .. .
T5eal cul atleSNTe sxopingdo e ionth aaicrCrupneh & tym of tibgudio signal

[ 0171] Tbee tlhdsiffedcal cul ation unit 421 is configured to calculate a spectral
tilt average value of the audio signal to be classified. The spectral tilt
char act er i%{lhe methad fapaudie signglfolagsification agserdingte shrimdy Aurthes comprising:ween t he
spectral tilt .of I n i 0S| | 1€ . l..ti.Lt,. average
val ue as tcf%alrsn%%gt% %’% tr%f‘ ﬁfttcﬁ%rﬁggrg%{c&a?aslﬁ%}% opf‘gﬁ%%‘%{;%?@g%% hgclgl%sa%i%d,gp nal to
be1gl assi fdoatrmiaQ[ &tdrdinge thebbtdined spetrabylt thadtétistid pasintspdrodhe detettiined 4ypk.
the spectral tilt average value of the audio signal to be classified

i ncl udettheaydiosignal topadlessifisdct ral tilt average val ue according to the

rel ati onshy e | t g t} re
the sti purgét e n\gﬁg)g r %021?‘1 u?idaﬁglsﬁf g@S%g‘fgggfl aﬁc%{(lﬁrgs%g g{aﬂ%yﬁfﬁ@éﬂg@cgﬁ@m tha
set t i ngharactedistic4 faraawettrt ine af rlease onembeb-baid tihea atodalo chargetatistico phmeter in a
classified. 25[0173] The calcul ating, by the spectral tilt characterjstic
uni t 429V TeARCTRX A FROSkRGr 8N rd 5?%@3\&@9@#&8% RPN 13 relaipely; Aequency
augls o §111§18§‘1+d, M bmisia ,%_E@xldir{g blth@YBLARE c}(@rh&gﬂétﬁcdaﬁé}ﬁétér frl tggé ﬁfﬂh@%u&i'&e
spectral tiltf characterfstic parameter according to the refationship

bet weensighhlgodeiclassificdcompnitesr of frames for cal cul ati on, where the
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[0174] giheoral khdra&BfidticnSarimedt t%f% %Ediot §ign4l e 0] cﬁ@éiﬁéﬂ g? R Ak %ﬁﬁréﬁaeﬁ i's

enbodi ment nmay be inplenmented through a programor a nodule, or the firs
set t i ngubrband, s grraten thanhe fisss contficinnt, tdnd gwhelikr| the AMahsharactenistizeparahetes anrthe

st ,pul at.ed nunber. of fra for calculation. [[Q175].The sol ution provided in
el e RS ree R Gl A bt lls e b b Seon POEREERE a8, “cl 2cslf Peatton.
| ow conpl &xithie/ toaad cltarsdt@istic it &itiétad bH theRHIAid signAD e Ké IchhsEb@ywhéreinntheadhsled
to an encoder, and requirenents of real-tinme_encoding and |ow conplexity

of a vehwasteisicopasadaee! theraudip sigenlateshe plassifiednispndbe dew-drpguencyi sibthsnioiy

bit ra r ahj.sfi ed J61T, ' -Lhe t. ] ' (S

mai nl ytgg%bﬁ?i eéﬁ t g{et tfql(lgﬁf F%‘T]fgézo %?n%ﬁgg{rieg}?\%a‘?ée% o oéllﬁlége? glngﬂié %}agl%%lht S

fast, aighufrejuen@nsub-lald- isisiallely faancthassddnid cktiviendl déeraiiting thaitghaltgpe ¥ the

t he devel oprrent of network technol ogi ﬁi, t he enbodi nents of the present

i ngént RBoMERable beslassidigd dpa yoicetynses tiibe fanal eharadtaistic prgmetsy of the audic siepd

used i 8l4n : ] : (r=X=F r

doscr i 3 BS BRyfed ok g L AR il EleiSC rk SERF OF B8 fi3jq il (0 B £Mfed 1o
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
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clearly understand that the present invention may certainly be inplenented
by hardware, but nore 10 preferably in nost cases, may be inplenented by
software on a necessary universal hardware platform Based on such
under st andi ng, the technical solution of the present invention or the part

t hat kes contributions. tqg t rior, r{t may. be substantially enbodied in
t he f off eﬁ?lnﬁd%et"&/g?eea%%ﬁgﬁ to %ﬁ“ﬁ{ﬁ"é‘?gf?ﬁ?tware product nmay be stored
in a reagi & e Qﬁeg%héfﬁ&éHMc 5&@&5@@%@ audiof élg&nwo Bk Stassified, WwitbrSiK th&fonal

opti cal conputer, ‘and contain several instructions used t
i nst r ucharactemsticophrameter ofiphecamiio signel toebd okssified usj1mgletlowt-ﬁmuen¢msubﬁmids lsof

ot Srarta B0 Bie e pabEkhl s mdliRr b, shedRe i ReTON SLdps B
pr e§e”hghﬂﬂ&ﬁkh%“ sx!lbibzﬂﬁlt is! sln'ﬂﬂlfe?%a{ﬁeﬁh@ sel @dbﬁmamowgﬁ@ WEGHB et spaétrdt aik

be easily figured out by persons skilled in the art within the technical
scope dharattodsis Hagameter fithe audio signalrio ba classifiedhis| gredter tb@v@ﬂlerd doyfficiant; and

pr ot ection resent invent | t t. e
bt “the. pr dbareRrerOL il ERRERERR mirtER} bERe alB R Brod PRefBaC B i R
cl ai s third¢oSfidte)\@éteintinihlzahdtale type of the aullio fighatttbbe cfa@ﬁlﬁédldﬂ DvEiLGHRE; if the

classification, conprising: obtaining a tonal characteristic paraneter of
an audseeciabiiichargctidsti pasameterefl thapadie; signah o be rlassifiedhismet eesptes thaw the third

pay AMel.6le0fnf Q&e%%r%ﬁh&ﬂ?hu(%ﬁ lctt)%ﬁ daf ssifidd | ssa ﬂs@t(t%ﬂeeaSt one sub- band;

and determnin acco BtRine ona ara ristic paraneter,
a type of 35 i‘[&leauethad ﬁ)rgamaio §1gnd1e:1ash1ﬁsstudn adording Enhdametl hotletfetr thauﬂ»tammag ghml

cpoct 1 Hne] ERATSGTAOTERTEET of i St BB M MHce: Bhesin e OBl araceritc
€1 asS! bhiahiordd 3¢ AR it Rffbe AGGHAN i9%h SledPEnORiAbAIdoRBRGL Al 111

characteristic paraneter, etermned type of the aud signal to be
cl assi f i ecalculating3he Tdrml wharhddristir paxardetor acamdlhg ¢b dlses nfimbert ¢fotonesc obthati avgiat o

S8 brAlgniS 68 Feseiiet B be FUEPE YaPARet/an® RIS SeBik brhe asnEyd du st

and a LA SIL-BARY, asd @kitsthl SurPdr AFRINRS ofﬁhe%u&%'si’%ﬂal’@'ﬁé dassifeliy equency 15
sub- band, the déterm ni ng@ accor di ng o the obtai ned characteristic

par arret er ,6.{The msthed fofr andie signal olassi ntagcdsding|te skiithi Se whersimp esaaleulating the

21 Sl BRSSP L BRSPS it

si gnal wierdde thel mel o€ tbries of thetdudid Gy lt@ﬁélelaﬁs)iﬁédlts -ilantbasti cheGuB-dukd, dnbidle a
first coefficient, and whether the tonal characteristic paranmeter in the
20  total number of tones of the audio signal to be classified comprises:

calculating an 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;
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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20 relatively high-frequency sub-band is smaller than a second coefficient;
and if 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

t ssi 11 n ub-| i o
ni gh 1 Fagtrnty el P eRA S e ok EaRBRARTRRA o Burh BphBerbl HR Y

t hat t Bedib ¥igRalab belttassified.audi o signal to be classified is a voice type; if
the tonal characteristic paranmeter of the audio signal to be classified
wher ei n t e Themagthed for sudiersignal slassifieationaccerfingre il 6 cOPpFaingt Brepgiting the
cl assi f. LS : i . t kLSt
coor 11 cBlsthd plpkr 6t rfed o RAGRNoS, Wi ociffin e Blagh Valhe Tind toid
hi gh- f hegbenefitosaslof danahdicssigml tebatlhsifiddmmprises:second coef fi ci ent,

determining that the type of the audi.o signal. to be cl.assified.is, a Si C
ype. | 304 cAieH BB HoMoFSEe i o 165 HBl B G O fonGs BTROHIIAS Buf ER PSP Ry 570,
wher ei rfhelc%]t(i’ﬁume& AiRbeC BR KRGS b Eﬁl@u]ﬁﬁ?@\;\'ﬂﬁi & frifle HunlRADY R Gudibsipando ibe:

a tonal acteristic paraneter 1n a requency sub-band and a tonal
char acthssified.c paraneter in a relatively high-frequency sub-band, the

oo et er 3.8 5GBRL o il Sl TR R e s LA BBLBS pPping e
CORPr i $ftral tilt WhRHctbrgiclpaRMet G IHRCIAD Sikhdl tPBE AARIMRIA Rinprfies: audi 0 si gnal

to be classified, wherein the tonal characteristic paranmeter of the audio
si gnal t o daksutdting sispeatnal filf averaghrealhoof the eedie sigpaltatbetslassified;eindr eat er t han

the first coefficient. and t tonal characteristi.c r . [ e

ol ati vel yoeet e reimE Rty ShntaRAer Al AfiRal R AREHEl o Wespecta
coef f i gii@Rtragh Valak ROthORPENRI tilt BRars@telsticardnhdtér oFiid Aaliesipsdl ke bpalassiléer of
the audio signal to be classified is greater than a third coefficient; and
i f the speld The mefliod f@h@%@lgml§1asssﬁ9§mr?@9@dm@fto clatm Quermapiisiggial to be

clagsified ] r . ' 1 Cl{eF i_ni | pe
ot e audrbRuMaiad Slndol8f philfel gh o 06t HGUER:, Wit Motaliddg md peckl
char acti@travetage vhlae affeiecduddd sighed tabe chassifighedmpriselrecatdubming ftheespecsalrtilt average
greater than the third 10coefficient, determ.nin thz%\t t he audi 0 Si gnal to

be cl ayslueiasgordingators ssletianghip, betweensthe hgulzied rgtmtes ot ffrmes 1oF Galgplation and a
cl assi fg.cat i on A6ERE ALY s%gffha L HeBlaksifigger ei n the obtaining the tonal
characteristic paraneter the audio signal to be classified, wherein the
t onal charkcThe imethod fpeawliesignal cfastifieatmndicoordingriaklaim Sbeomoprassigg:fied is in

at | east one b- hand. ¢ ri ses: cal cul.at.ing the tonal characteristic
o Phiror or eI g SCrHe R obemshay” Y Ao, i RA0 SRRt
cl assi fb:bﬁﬂaen‘ﬁi@ﬁf[}altdﬂ? oPHIMRGS b JuReigRl ahdeheAdpdLiPal 210 BRI radeadR comprises:

classified is I | east one sub-band, "and the total nunber of tones of
t he audaloulstiggtile specttabtilticharsiterisiit. parameter acTondingetotbeistipgitated miinabes o frames for

classificatj.on ording tq claim5,.. wherein the .calculating the tonal
char acf@#"ﬁ@hi’%%&’ﬁ#@fl@r Y 85?@%6“?18 Sf&?&ﬁ?ﬂ’ﬁb@aﬁs@?dt ones of the audio
signal to fpeAcledfsifbd fdio MeA Slabsifibion eWddrisafg: t ones of the audio signal to
be classified is in at | east one sub-band, amfthe 20 total nunber of tones

of 26he audi tongi Qhtaininggnpdule| eondigpied docdriainiastopal charactenistigI neramgieranl ay apdige
val ue of the . numher. of - f. 1 audi i . & C ifd ad,
wher oi ML TR R O ARG bphaasferisfidBarBitels? of it MRbic PP ARl
IS in adinl £ &skt @Reubband)and; cal cul ati ng an average val ue of the total
nunber of tones_ of the audio signal to be classjfied;, 25

, and -
respect i ved lasssfiGaton moguleqcordianissrio dsterming, agserding tocthe obtained tenah sharggteristic
sub- ba S, i - nd the average val ue of the total
nunber %gﬁagr%gn’e@s{yggagﬁ{egﬁg‘?o S%%%%%%e‘?%gﬁeg paranmeter of the audio signal to
be 301 assi fi3edhe dbvceton atidio signaladlassifratiant ascostingtopdaianit, @urthef corhprisiogti o

signal to be classified.is in . the correspondi ng sub-band . .
g a spectrgl tlslt obtaining module, con%gureg tg obtain g spectrapt?lt 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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307. The nmethod for audio signal classification according to claim 6,

conpri si ng: presetting the stipulated nunber of frames for cal cul ation,
wherein the cal culating the average val ue of the nunber of sub-band tones
of the audio signal to be classified, wherein the nunber of sub-band tones
of the audio signal to_be classified is in at |east one sub-band,

conpr i 8edo sigapltabsclasyfiede aver age val ue of the number of sub-band tones in
one sub-bgpd ThE QRUE B8 4uRisighall @bdsBRatibl aRBINRE o Lfn A1 WhbRIE hEN #REfonall
frames for calculation and a“franme nunber of the audio signal to be

cl assi tharakteristic par@netdihin atelesmd dnf onb-daud,ovidrginahe ¢onad sharactatistisrpaganetetima

cal cut e SiRed 1¥ DiabeRehe 4ot el i sd A Shraitput R e in
nunder | {f.- ey Ofub-Bidauill G ShigilabhataetddRiti6 | Pviréte dn CHMRIASEY: high-frequency

cal culating 'the” average val ue of the total number of tones according to a
rel at i ewlsharsl, Bstahassification modyalcemptisesunber of frames for cal cul ation and a

frame nunber .of the audio skgnal.to si fl.ed. - h t

for audi o SIUERE Wiéscgp#iglgg{i iq% Hu%gbec‘grplgtlhgljg&i%oto%‘!lda‘g’%r agterisie, grla%ett%e&o é“lﬁgfl%ng
t he 10sipaslttb de cldsbifie€ licréih@hed ®hhlCchasdctsitie paraimetehof diediudicssiginito boclassified
classified conprises: calculating a spectral tilt ayerage value of the

audi o & dhdhe towrfeequeneys seh-band, ais dgrgaten ghan el sepsHicienty ppd Wasthgsetheatonal
spect r L LE Oof | eas; e ' - gn the Ci.r I ver

va (?Je giéar%#éﬁsst%egmeﬁe?i ta%hééﬁlgkg‘%e& ?151@? gje%lgé%g%e{hgrb%% %sh%]n%%%i glagi gns%P&tdo
be cl agséfficient; and 10. The nethod for audi o signal classification

according to claim9, conprising: 15 presettjng the stjpul ated, n e f
franes. f ora GRUiRRHRR BAL CRBEGIEH 1 HELeERire b et g B 1 b eavisdye
val ue QFictE ﬁ@@%ﬂb& (i fdBing! &ﬁpﬁet‘éxgﬁiﬁéé fHla® thes RIBY LR terfsBl Pakabdt&of 1€ audio

spectra aver age v e according to a relationship between the
sti pul sigad tobetetassifibd fwimreis thotonehthardciiristio paratheter fof ghremudimsignal ¢f be blassifirdi o

sigpal .to be classified. .11. The met hod for .audio signal -
cl g%si 15 E‘a’?’?dﬂw‘ AYEBINYrRAng) L gheafer WF S?ﬂg“.oe ‘ed\t’eas‘%t &Fﬁ&nacl ffQaracteristic
sti pul gh@theRdRhe %lafi{fé?‘iﬁ%ﬁ-%q@e%b? WuBibafd is \WREN& thah NBe RBGRADSEBicEer) Al
between the spectral tilt of at | east one audio signal and the spectral
tilt adetergisethatithe typepefithe sudioaignal & beglassified pree music type wheh dheyitdaingsunic

e 1 r dremnian o bre o il Ao e Buabisi o) 88 Y54, Jilhl Y

for augifal shanabrigicgasindteadf the audio Finabio g clafkiiddanén tetlawnfraimen®ydsiibeband,
configured to obtain a tonal characteristic paraneter of an audig signal to

be2@| assinpt ateateprtbprithe diset eesibgienth or fbe dpnalt ¢harastarishe marangter Hi the mlgively
si gnal hfded.is i magd; and a

cl assi ﬁ@é&ig%%hﬁgﬁi& lj’eﬂﬁgééﬁ?tiS&aﬁgﬁiﬁggﬁfe%gﬁﬁs énbg:, according to the obtained
t onal char@EcTheidevice foranatiesighal eladsifivation atdvediagdo elasmgilalwheceilbavhen the tonal
classified. 3013. The device for augi o] ai gpal . c| assi fifﬁat i on accordi ng.t 0
cl ai m gharagtgrsticcparameatst s phhlsast one sybhaad, Wherein the topal chatapisTisiigparameter in at
config Bi.aj : ' G L Sk r : '
oi gnai’ St ks HaAa S SREFb fe bho SoEBARLALL L EloRSMIBLEHSK. plrifiedid #
coPf i glvvedregoermynfub-bandaeodralitogalt charimerigtiec paraineter | in @ hrelatyekyr hggh-frequency

f;[):ng}sglg-hgg&,%{enﬁgssﬁ%’cat%@r?m%ﬁ%%tcggllpﬁgéslzt obt ai ni ng nodul e, the determ ned

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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audio signal to be classified. 14. The device for audio signal

classification according to claim 12, wherein when the tonal characteristic

parameter in at | east one sub-band, wherein the tonal characteristic

par amet er in at |east one sub-band is obtained by the tone obtaining
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than the f f f t.h I h t t h
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-anglg degfafifembidt chgritespe of the audio signal to be classified is a musi ¢

type when the judging unit deternmines that the tonal characteristic
par aret er first lselcelation usitgeanifigueedote calcudaie fin ayeragh aalae oftthe npgher of sub-band
char acierl S%}}ﬁes 81%&1%?%1% {)e cp 8?‘%‘? ;\ghesr?ﬂr}ﬁe ﬁ&/%rﬁg ]ygllugso?ltflé sﬁ lbgr !) s&bbg
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not smaller than the second coefficient. . The device for audio
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hi gh- f geﬂo Acfonesa &t feagisqne; the v eragrpypig o the total pgber o

j udgi n%ﬂé@lafs d fonht! Eﬁa{}%te&s@i@fﬁaﬁagr bP tﬁeug&ﬁ? WhDE bb Q@aseﬁe&tevﬁéreﬁf {hfe tonal

characteristic paraneter of e audio signal 1s greater than a thi
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than the fjfigt se&ia@fxﬁb&n@%nﬁ%ne b R sti ?ﬁﬁfe@%ﬁfﬂeﬁbfﬁaxﬁ@sfﬁ%&l&ﬁlaﬁéh the
relatively high-frequency su is smaller than the second coefficient;

and t hwhaséiasthe faalcalatiog, biyithe |ﬁsstf Qaﬂth@mncmnt,ltg@ erolo gL delﬁe(?fnihfrenmmﬂr afhe

it asvEPRReer AR Rioid elf, & 85 Fete Bl P Fee B Cpinfg 10

audi 0 gigBakd foRed s thé AsHd Ellgﬁﬂ tb He gfa@ﬁﬁéﬂ 1stlﬂ anlehtOné Biit-Bardp €brhpidesdal cubdithg
determ ne that the tépe of the audio S|gnal to be classified I1s a nusic
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accor diffaghes dorCéabdulatiba, is vétebyetha firfigettipgencdulaiand lagframdnuxﬁberaifctm aidis sighel to
tonal characteristic paranmeter according to the nunber of tones of the
audi o deglpasif ‘3) be classified, wherein the nunber of tones of the audio
signal to AnEm . aunber
of tones o#ge e aucf'f%)‘?g%ldhgSgﬂalactl sg%?ass&% ed[lEgtla ﬂ?ﬁf@i_&?%@)@égﬁce for
auddo si gnafirstéettiigy hodide |o_onﬁgn:red) tcdpmspt tie stipalated idmber dfframéesefoe calctlagort, one

10 obtai ni ng nodul e .c ri ses; first calcu ation unit n red to
cal oul at o Wierein dbe USRS D5 he sroond cHletiaten Gk e Ryt of P odh Agber

si gnal 5@ oS oF RS &a&lb Qfbnal\ehE LR BHBHRIS MAing! thé RPerBRSIe RF the total
sub-band tones of the audio signal to be classified’is in at |east one
sub- bamaimber of tones aceordingdnd relationshipt batwicanrthe stipdatéd gumbet of drapeds dor @d@lﬁwn
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use a ratio between the average value of the nunber of sub-band tones in at
| east one sub-band and the average val us of the total nunber of tones as a
tonal characteristic parameter of the audio signal to be classified,
wherein the tonal characteristic paraneter of the audio signal to be
C|aSSIerd isin the correspondlng sub band. 2018 The deV|ce for audi o

T Y e




a first setting nodule, configured to preset the stipul ated nunber of
frames for cal cul ation, wherein the calculating, by the first
calculation unit, the average val ue of the nunber of sub-band tones of the
audi o signal to be classified, wherein the average val ue of the nunber of
sub- band tones of the audio signhal t. ae classified is in at |east one
sub- baffameaymber ebihe audip signak to %S‘t%ﬁ - average val ue of the nunber of
sub- band tyn [ - L : ' i :
St put at edinanpdvp fomhls B AFERITCAAth PRORIREELARRAD, RRDRIY T ipkotRY il
nunber obhinidgembdeleesmbdsescal cul ation is set by the first setting nodul e,

and a franme_nynmber. of the audio signal to be classjfied. 19. T deyi ce f.or

S0 6 o1 okt FakulafR B EEds Acviaa Serra il sysritisophiehIfe B San

firgt ﬁp&%aggﬁﬂggg&p, configured to preset the stipulated nunber of franes
cu

for ca ation, wherein the calcul ating, by the second cal cul ation
uni t, the asspectaajdiltychiatastepistic huitt eonfigured i eespedtiviebnass aghearhsquatedéreprhictyren a o

be classifi comprjses: calcul ati average..val ue of .the total n r
of + onsorab BTy Ioaeoncruit ol Anidfe SRR S By offacoy bl o Bt Frg il it
f r ames chRhctedticPatdoh R of WREHRI M sipha 6 bk labafiedd nunber of the frames for

calculation is set by the first setting nodule, and a franme nunber of the

audi o si grtdt Thederdceton gudipsismal classifpgtionageorting toeclaigy 2G danther SPHREFING:
classification accordin Q i el r i i.nL0g
ol e conpraubatlethostib 2ol iprelthifbul i AR bPlrahes For S Blbb, o
a spect r alwhdréih thy/ el @gdatingaby theahird bsl calatibrowsit, ghedpebiral tideavetags safueod thecaudio

a spectral tilt characteristic unit, configured to respectively use a

mean- s 8iganletas be oflassifiedeermprisspe calpglpting [the specigal {idiaayerbito Vel gseQudigato they

t he sp W | (SN AT

par amof G by YRS Al fuier T AR Glcuhdrlon, FRECALHELSUAEY pumber
audi o sf fanles forasAcdlatiat iseet by tlor sticomyd seiting aaduR) and thet frame aomber of thy: audia
second setting Tnd%jg, configured to preset the stipulated nunber of franes
fo?ScaP@HﬂéPﬁﬁﬁfmﬁ ®@wherein the calculating, by the third calculation

uni t, the BPeRL ad¥icd for hudy SIAAPCINRIHELHOH adddfdiAl & Qaitd 20)Furthd Bfpfikiags! 1 ed
conprises: calculating the spectral tilt average val ue according to the

rel ati onshi sechst settérg mbduletdopfigared to puestsdhe gipulatedmumbesof ames fartcalsnlation,

wherein the st.ipulat.ed number. of fr or calculation is set b

second s et‘?‘i‘?ﬁﬁmﬁﬁﬁ Glgu a%%ﬁge F?eéf#&arﬁﬁ r?%%ﬁaotgflsqwémgd@? gle%-ggtgﬁ%grr{)rgg Hyeen
cl assi tegectral tilPek at THSt SRVAWER ighal akd iR speerfa ttilicdvagsge ValidicoRiprisés o4ldhlagnd O
claim 20, ‘further conprising: a Ssecond setting nodul e, configured to preset
t ha0 st thrdpseteal tichazactesistie paramster gecosding o theitelationghin betyyeemthestipelated mumper
by the ectr tidt, characteristic [ - e t e
spect r 81 1< 1o caiebipla: Ve B olfilds pldtbes TRBaAR i caftoltlon 1€ EEY e
val ue geuvRlisstiag ntolluley hid thedradit fiuitbes PE tieraaldic digital edby eladsifiddst i ¢ par anet er
according to the rel ationship between the stipul ated nunber of frames for
cal cul ation, wherein the stipulated nunber of franmes for calculation is set
by the second setting nodule, and the frame nunber of the audio signal to
be cl assifi ed.
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