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A study on speech recognition using a bone-conduction microphone and a throat microphone

- Frequency response of a bone-conduction microphone and a throat microphone -

ORERfRER", BI5LFR2  AREPT T
*Hironobu Fujioka', Hiroto Seki?, Hiroyuki Hosono?

Abstract: In this study, we aim to improve the performance of speech recognition using a bone-conduction microphone and a throat

microphone. In this report, we measured the frequency response of the bone-conduction microphone and the throat microphone

using the frequency sweeping sound and the white noise. In addition, we compared their frequency responses and the frequency

response of the air-conduction microphone.
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Table 1. Used equipment
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(a) Air-conduction microphone

(1456 Microphone) [4

(b) Bone conduction Speaker

(WR-3 CL-1001) [5

(c) Bone-conduction

microphone (EN2 IN-Tip) [°]

(d) Throat microphone
(SH-12jK) 7

Computer
* DFT

Speaker H Microphone

Figure 1. System diagram

1 HREET - BE@D) - 1FH 2 0 AREET - 8 - 1§

921



T 30 £ HAAFEIFE Fi#EZTHR

3. FER
ZITIE, KE - EE R~ A 7 m R 552 DJE
WAL IR OFER A B~ D,
3.1.  JAEEAA—THR
JAREAA — 7 FIRCTORES, B8, KO
TR D JEBE SR OFE R % Figs. 2 ~4 1 TR"d. 72
B, WA EEKICBT 5 EEORKEZRT
Fig. 2 7 DRE~ A 7 a7k OEE L 2dB
DT Ty NEHETHD Z L NS Fig3 0 bHEiE
~A 7 vk OFEERHETR 4000z (iETE— 2 &
FiH,2000Hz ABE CIRZ IR T 5 2 &3 bnd
72, Figd M HUEME~ A 7 a7k > O JE B EREE X 200Hz,
1550Hz fHECTE—27 ZRFoZ E bbb, 2T,
200Hz (FE T — 27 ZFF oD%, ADOFEE K 180Hz)
ThorEEZLNDHE
3.2. FIAFIAX
RUA b A XATOKEE, BEE, KOWAEEIZ
B B BT OfE R A Figs. 5~ 71287, 7238, %
ARSI D% (SIS RARFEN DS PN Ra N
Fig. 5 BRI~ A 7 17k 2 O JE AR )8 5
AL —THFREFRIZ T T FTHDLZ Enbhb.
Fig. 6 7» B~ oA 7 vk > OJER R G RIS
400Hz {131 TE— 727 Z k¢, 2000Hz LARE TRk 4 12380
THIENLND. £, Fig 7T bW~ A 7 Ry
D JEIE A © [FEEIZ 200Hz, 1550Hz 1 T8 — 2 %
FoZ &hbnd.
4. F£&0
AEETIE, B~ ok, HfE~A 7 ok
DB EZ R LT, K8~ A 7 vk O
R, B8~ A 7 vk > OB EERE T 400Hz
i CE—27 ZFF> 2 &, 2000Hz DL T2 12
DT EDHBENTR T, ETeME~ A 7 vk D
B HRFMEIX 200Hz, 1550Hz (I CE— 2 ZRf> Z &0
B &z o 7.
SHITBE~ A 7 R R~ A 7 1k v 2
L7 B RAICHOWTIRET L, RaktEREom 4 B
7.
5. ZEICHK
[1]. RIHEFBE, fh: MBEEME Y 77 v 7 bEH L
TCEEEEEOTEN] , BFEYSHETS,
2016
[2]. MRTHRT, fih : TS DA~ A 7 & W22 A5
DR ol CBIT DR, TR IRALBE 2, 2016
[8]. #WFfE—, EELY) , anfth
[4]. MicW R—L~—,
http://www.mic-w.com/product.php?id=24 (2018-09)

] 0.5 1.0 1.5 2.0 2.5 50 3.5 4.0 4.5 kHz 5.0

Figure 2. Sweep of air conduction sound
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Figure 3. Sweep of bone conduction sound
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Figure 4. Sweep of throat conduction sound
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Figure 5. White noise of air conduction sound
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Figure 6. White noise of bone conduction sound
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Figure 7. White noise of throat conduction sound
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