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Fig. 1 Setting position and structure of NAM mi-

crophone.
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* “Blind speech extraction for non-audible murmur speech recorded by various microphones,” by Miyuki

Itoi, Ryoichi Miyazaki, Tomoki Toda, Hiroshi Saruwatari, Kiyohiro Shikano (Graduate of Information

Science, Nara Institute of Science and Technology).
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Structure of NAM microphonel—/
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Fig. 2 Example of spectrogram of clean NAM sig-
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Fig. 3 Example of spectrogram of NAM signal
when speaker moves during speaking.
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FIDEAE A2 F9) 13w L 0 EAIcE T 2 &R
TE5.

iIi(f,T) = a(f)sl(f)T)+n(f7T) (1)

I, fIREEE, TR L — BB AR L,
s1(f, ) IXARPEERTO NAM {5 5T 0 KRB
%"65]})5 if:, a,(f) = [al(f),ag(f)]T li%a._)v*
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Fig. 4 Throat microphone.

Fig. 5 Adhesive NAM microphone.
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4.2 HEHTEE
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T, RN—=2 a7 —va ORI E AR D 2 &
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reduction part
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Fig. 6 Block diagram of blind noise reduction
method for NAM.
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Table 1 Channel information

Channel 1 Left throat microphone
Channel 2 Right throat microphone
Channel 3 Left NAM microphone
Channel 4 Right NAM microphone
Channel 5 | Left adhesive NAM microphone
Channel 6 | Right adhesive NAM microphone
4.3 HMEFME
%ﬁWF%T , MEEHEETS CTHEE L7 MR 1R

AT, ﬁ;fnﬁ (2R LT A2 MV R
(generalized spectral subtraction: GSS) Z M3 5.
BSSA DA A MLHIZ GSS Z W 2R OHEE NAM
55 8688l (f, r) AT/ LR 5.

98317, )

%/ (f, D% — Blalf, 7)26e! aral@(n)
GF [e(f, 7P > Bla(f, 7))
n-z(f,7)  (otherwise)

ZIC, BIEEESE, nixve T U R, i
FREOR R AL U RNT A—=F &RT

(10)

5 FFflEER
5.1 EEREH

S GUE B id— MR 7 e MEEEH — 4 © NAM 13
BLr+45. NAMEBLLT, Arn—hvwA 7Ky
2F v x)b, NAM ~A 7 aky 2 F v b, kHER
NAM v A 7k 2 F ¥ X VDF 6 F v /L TR
NGk LT — 2 & HAT5. 2Au— <A 7 uarid
MEEEES~, NAM ~ A 27 1R A30ERkD EN#% 5 TEb
ICEE S, ERNAM ~ A 7 ok 3 ARERT
IFEHEICIES S¥ 2, Ty rVEELE~A 7 vk
v EDOXIEEE VITRT. HERICIRS I AE T
MET LHECIR S TR A U MRS 2SR L, ThEh
SNRZA0dBIZb X O ICIRA LK. &~A 7 17k
VB WTHERSRIRA LI ERITR L, el a2
R AT ZHWT, BSSA A L7, Af Tl
SSE (2 X W #ft® L7 fEr D F v 2V R %, REE
BOF v VNS GSS HHWTHEA L. 2B,
SSE OWHAEFH AT v 7 po 13 0.1, ~1X0.001 (252 E
L72. GSS O ERAA L /NTF A —=41F0.1 ICH

L, HEEHIERE (noise reduction rate: NRR)[8] 23
15 dB 12725 X 912 GSS OHARE g 2 Lz,
a7V TR g 13 0.0L ICRE L.

5.2 EER#ER

BF ¥ DTN T BSSA ##HA L, NRR
M 15 dB ZER LMD 72 N T AERERHL
TGS A Figs. 7, 8IT¥. ML 72MEICRL T
1%, Fig. 7138 2R - - OMe%, Fig. 813 E %
IR =B DM TH 5. TN FhITH LT BSSA
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Fig. 7 The result of experiment with noise gener-
ated from “shaking” his/her head.
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Fig. 8 The result of experiment with noise gener-
ated from “nodding” his/her head.
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