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Deep Neural Network Based Voice Activity Detection
for Dialog Speech Recorded by Stereo Distributed Microphones

Abstract: In this study, aiming to assist the diagnosis of autism spectrum disorders (ASD), we report the
voice activity detection from dialogue speech data to analyze the speech of participants with ASD, in particu-
lar, to automatically extract prosodic and dialog features. We collected the dialog speech of an administrator
and a participant that was obtained as a stereo recording with wireless lavalier microphones attached to a
collar or other clothing of each speaker. We propose a method of voice activity detection by using both
speakers’ spectral features and neural network. An objective evaluation showed that the proposed method
achieved higher accuracy than a power-thresholding based baseline method.
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1 REFEOMEDREN
Fig. 1 Processing flow of the proposed method

Z1E, EBiH L HBRE TN TFNOBTIZTIAI YLV AR A Y
EEEL, DB A2ICLBATLVARER2ITH> LT,
BRETHKZH & L TiTbirz ADOS £tk O35z
BIIAMEOMEREBL TWE., AL TIEZ DN
BEEIEHL, T4 —7=a2—F)%v b7 —72 (Deep
Neural Network; DNN) %AW TH#ERS IcEENE 55
Fiie 28952 LT, HERKBOHE 21745, BRI
IZIE, EMEF, WERE, MADEFEDARY ML i HEE
BiEE UTDNNIZARL, FEiE, HREZThEThOH
B IEFEERRIEE 7 U — L HICHEE T 5. RBIAHGEERR 2
v, HEFESONAT —IN T 2 RIELIICE D R—2
4 Y DFFER MR T 7] L O#ETS.

2. DWAE

B 1R TH 20BN E RT. £7,
BEAT R EICIC, FETLEOIILETH D EER
BEOHM & EET NVDIEREZT S, EfE & wRE
DFH T — XK 7 — ) =24 [8][9] (Short-Time
Fourier Transform; STFT) %47\, Rl 7 L —L niZH
7% STFT OXENNT —%2RXRT ML ULTERLEZBEDEZ
NZEN xp(n), zr(n) € REX TRT. 22T, K IZAK
e BThd., RIETIE, 7L —LmcimE/FEgE
XEEWET 2720, AT XD IZo#iRs I - 8k
BEEE L, DNNOALET 5.

am) = ™ 1)
xr (n)
WIZ, BRESEFEIZ AT TNE XN FREE X [ O R

F—REHIZ, TEEHREEOT L —LABIZEMRS XL % E
L7z, 17 —L40D5%, PHLUEXKFELTNWET L —

(© 2020 Information Processing Society of Japan

LEFFET U — L, FEEPESRMOLGEEIEHTE T L —
LEEHRL, EELHBRED G L TWRVWEM%E 0,
FEHEH DAFFE L TWBKEZE 1, HEREDOAKTEL TV
LZXME%E 2, EfFBWRBRELRELTCVWEXME 3, D
X240 5 AR L. T UTERLU - 52K
e, Fffo 5 A% AT —2+ L, DNN 2228 L 7=,

3. FHMSRER

3.1 RREH
FERIZHWAFE T — X%, 2014 4£ 11 A5 5 2016 4£
6 HIZEML 7z, BRABVERRE 2 R L ULk - i
TR - 77 A - —CHEERICL A F T Y
R EFI SRR RAE (UMIN000015264) O —E & L TIX
FRINZHDTHD. RWIETIE, HEKZEE B RS
BEkE m iR R R B\ TRl & 72 B SERT LR 65 %4
D, ADOS €Y 2 —)V 4 (RIGIZEETHERE ) OfE 7
(RG] TBI A REEEFERRE Uz, &b, 8% O
ERHoT-T— R 2R\ 2), SENEE LEZTF—XIZ
BB 61 4T, SET —XOEFEMIZ, 3K 58 4 02
WThotz. TDON, HERE 42 AD 2 [T 48 43 33 B D
T — R EEEAIC, #ERE 19 A0 1R 9 2 29 D
BETF— 2 2EMHICHEHLE. ZheDEFRT— &%, ¥
V7Y v I 44100Hz, B U < 1% 48000Hz THkE S 11
72 DTHEN, RRETREHRIEZ IV T)TL,
Yo7 v REBEE 44100Hz 12— U TEREZ T - 7.
STFT &, 27V —LE% 10245, 7V—LY 7 M %
512 5 & L, BEBIZIINI Vv BEMFHL~. DNNIZ,
HEDEDEHEE T4 — R 74T —Kxy b —2 %7
L7z, H&E% 1026-513-256-128-64-32-4 & L, FEiFGX[H



BHRLEF SRR E
IPSJ SIG Technical Report

Ground Truth Label
(Administrator Speech)

_ 1
(9]
205
-}

0 |

120 125 130 135 140 145 150

Time [sec]
Estimated Label
(Administrator Speech)

1 | !
©
£ 05
3

0 |

120 125 130 135 140 145 150

Time [sec]
Estimated Label with Hangover
(Administrator Speech)

o HJ WW”Mb
£ 05
sl L L
120 135 150
Time [sec]

Label

Label

Label

Vol1.2020-MUS-127 No.30
Vol.2020-SLP-132 No.30
2020/6/7

Ground Truth Label
( Participant Speech)

120 125 130 135 140 145 150
Time [sec]
Estimated Label
( Participant Speech)

T T T

120 125 130 135 140 145 150
Time [sec]
Estimated Label with Hangover
( Participant Speech)

| TUITT

120 125 135 50
Time [sec]

2 HEfaH () L#RE (G) OFREEIEM T N, HEEF )L (Hangover /M) DMK
Fig. 2 Comparison of the ground truth and estimation of VAD labels w / w.o. Hang-

over for an administrator (left) and a participant (right)
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Fig. 3 Confusion matrix of VAD results estimated

by the proposed method with Hangover
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by the baseline method with Hangover
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