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1. BbluncneHne KoHTypa NHTEHCUBHOCTH

2. MHTepBaJ'IbI Had 1 nog 3agaHHbIM NMOPOromMm OTMEeYHaroTCA KakK pedb 1 naya3a
COOTBETCTBEHHO

3. KopoTkue 3Byvalwyme nHtepsanbl youparoTcs
4. KopoTkue naysbl yompatotcs

Mo ymon4yaHmio:

nopor = -25 dB

MWUHMManbHbIN 3By4alummn nHtepsan = 0.1 ¢
MUHMManbHada naysa = 0.1 ¢



1. VI3Bne4veHne npusHaKkoB

2. lNpuHATME pelueHus

A Kakne MoryT ObITb NPU3HaKn?..



ONO OB WN -

. CnekTpanbHass MOLWHOCTb

. CooTHoweHune curHan/wym (SNR)

. Zero-crossing rate

. ABTOKOppEensauus

. CnekTpanbHas saHTponus

. PopmaHTHas CTpyKTypa

. CTaymoHapHoOCTb

. TemnopanbHas CTpyKTypa (nepnognyeckme NaMeHeHUs1 aHEPrmn)



Y. Ma & A. Nishihara (2013): "Efficient voice activity detection algorithm using long-term

spectral flatness measure.", EURASIP Journal on Audio, Speech, and Music Processing,
2013:21

Long-term spectral flathess measure (LSFM)

LSFM BbICOKMN — CMEKTP OQHOPOAHbLIN (LLyM)
LSFM HU3KM — CnekTp HEO4HOPOOHbIN



N , N —AnvHa okHa v war (B oTcyeTax)

R — kOnNn4yecTBO OKOH ANd aHanm3aa (“aJIMHHOE” OKHO)
M — KOnn4ecTBO OKOH A5 BbIYUCNEHUS MTHOBEHHOIO CrekTpa

X(p, f ) — 3Ha4eHne cnekTpa ®Pypbe B okHe p 1 HacToTe fk (C okHOM XaHHa)

ObpabaTbiBaeMble YacTtoTbl — oT 500 o 4000 My,
(eonipoc: kak, umes YL u pasmvep okHa AlN1®, onpedenumb Homep omcyéma OJisi Hacmomeal
500 'u?)

1. CnekTtp no metoay Yanya-baptnerra:

S(n.f==r X X(p A

p=n—M+1



2. CpegHee reomeTpuyeckoe no BCceM S B “OSIMHHOM” OKHe

m

GM(m,f,)= \/H S(n,fy)

=m-—

3. CpegHee apmndmeTtnyeckoe rno Bcem S B “ANMMHHOM” OKHE

AMmfk % Z S(n’fk)

n=M-R+1



4. BblimcneHnune LSFM

Lx(m)zz 10310
k

GM(m’fk)

AM (m,f,)

Figure 4 LSFM measure as a function of long-term window length (R) in additive white noise (SNR = 5 dB).
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5. CobCTBEHHO anropuUTm T VAD

Input signal Voting

A 4 T

Signal segmentation
. Threshold . .
using undate L Initial decision
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Power spectrum

F 3

estimation by | Computation of the
Welch-Bartlett "|  LSFM feature
method

Figure 9 Block diagram of the proposed LSFM-based VAD
9 algorithm.
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5.1. lNepBas yactb curHana (1.39 ¢ ana R = 30 u M = 10) cumutaeTca HepeveBoM.

5.2. 3Ha4eHne nopora Bbl4McrseTcs kak min(L ) Ha 3ToM NpomexyTke

5.3. Ha kaxxgom okHe m (N =20 mc, N = 10 mc) 0OHOBMISIEM NOpOr cregyroLwmnm obpasom:

1) bepém min(LSpeech) 3a nocnegHue 100 “ONUHHBIX" peYyeBbIX OKOH

2) 6epém max(L ) 3a nocnegHue 100 “gnnHHBIX" HEpeYeBbIX OKOH

non-speech

3) cknagbiBaeM ux ¢ KoadpdumumeHTammn A u 1-A cootBeTcTBeHHO (A = 0.55)

5.4. [ina kaxnoro okHa nonyyaem npeasapuTerbHble pellerns V  (m): ecnv B npeablayLumx

R okHax ecTb x0Ts1 Obl 0O4HO peyeBoe okHo, V (M) =1, nHaye 0



5.5. [lennum curHan Ha uenesblie npomexyTkm = Nsh

5.6. [na kaxnoro MPOMEXYTKa orpeanesidemMm, Kakme OKHa rnepecekaroTtcd ¢ HUM, 1 On4d

kaxxporo u3 Hux cooupaem V, (m),V (m+1), ...,V (m+R-1)

INL INL

5.7. Ecnu cpeaun cobpaHHbix 3Ha4YeHuin 80% peyveBble, OTMEYaEM MPOMEXYTOK KaK peyb

5.8. lHaye oTmevaem ero kak nayay
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Figure 10 lllustrative example of the adaptive threshold and the VAD output, white noise, SNR = 0 dB. The upper figure shows the LSFM
value and the corresponding adaptive threshold for each frame. The lower figure shows the VAD output decisions and the ground truth, namely
‘Label’. The two sentences are as follows: (1) She had your dark suit in greasy wash water all year; (2) in wage negotiations, the industry bargains as a
unit with a single union.
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1. Accuracy rate:

a) CORRECT — gons npaBusibHO MPUHATBIX peLLIEeHUi
6) speech hit rate (HR1) — gons npaBunbHO onpeaenéHHbIX peveBbIX (PparMeHToB
B) non-speech hit rate (HRO) — nons npaBunbHO onpeaesniEHHbIX HepeyeBbiX pparMeHTOB

2. Error rate:

a) Front-end clipping (FEC) — Hayarno peuu, onpegeneéHHoe Kak LWym

6) Mid-speech clipping (MSC) — doparmeHT B cepeanHe peyun, onpeaern€HHbIN Kak Wym

B) Noise detected as speech (NDS) — onpeneneHune peun BHyTpu nay3sbol

r) Carry over (OVER) — lwym nocne KoHua peyeBoro doparmeHTa, onpeaeriéHHbln Kak peyb
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Figure 15 Objective parameters for performance evaluation.
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Cnacubo 3a BHMMaHue!

Y

15



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15

