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Development of the Bone Conduction Microphone for Voice Recognition

0oooad
Yoshiyasu YAMADA

Ooaoao
Yoshimasa HIJIKATA

A compact, high sensitivity acceleration sensor, which can realize voice recognition by bone-conducted voice, has
been developed. The sensitivity from 2 through 4kHz was enhanced to overcome the low output of bone-conducted
voice in this frequency range, thereby a high voice recognition ratio of over 80% has been achieved. In order to
actualize such characteristics of the frequency response of the sensor, multi piezoelectric bimorphs with different
resonant frequencies are utilized. LPC cepstrum distance (CD) between bone-conducted voice and air-conducted voice
was calculated to evaluate the suitability with regard to voice recognition. Compared to CDs of conventional bone
conduction microphones, CDs of the latest bone conduction microphones decreased, especially in Japanese vowels /i/
and /e/, plosive consonants such as /k/ and /t/, and spirant consonants such as /s/ and /h/. This result indicates that the
bone-conducted voice from the microphones in existence at present has become closer to that of air-conducted voice.

Key words : Bone-conducted voice, Voice recognition, Noisy environment, Piezoelectric bimorph, Acceleration
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Fig. 1 Spectral component of (1) Air-conducted voice
(2) Bone-conducted voice (3) Conventional
bone conduction microphone
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Fig. 4 Cross sectional diagram of a newly developed
piezoelectric sensor structure
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Fig. 5 Simulated frequency response of sensitivity of
the suggested sensor
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Fig. 6 (a) Photo of the developed multi bimorph sensor
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Fig. 6 (b) Measured frequency response of the sensor

ggoooood

gboboooooooobooooooboooooog
oobooooobooobooooboooboooooobooon
cooooooood

31 000D

0000o00o0oooooooooooo23del A
ooboooobooooooboooooooboooon
obooboobooobooboboOoscembonoOononO
O000000b0O0O0Db0000SONY ECM-T1450 0
Ooboo0oooo0ogoONHC G400 000O000
ooboooobooooooooboobooooooboon
oobooooboooooooboobooooooboon
O O DATO Digital Audio Taped 00 O 0O 0O SONY
TCD-D8O OO OOOOO0OOO0OO0O0OO0O0O0O0000O0
00000000 0000048kHzOO0O0O000O00O
O1l000000000D0O00O000012kHZO OO
ooboOobooooooooooobooOonoATROOO
coboolooboooooooboooobooooooo
oboooooooboilcoobobooboboboobooooo
coboooOoobOOoO0obOOoU0ODOOOrRFTOOOOO
oobodoooooboooobooboooooobooo
coboboooobOoooooboooooboo
OSONY NvX-M7o000 OO OOoOoooooooodno



ooood

goboooboboobobOoobooboooobooo
gogbooboogoooboo

32 0000
Fig.70000000000O0C0O0O00O0O0COO
gobooooooooooooo

0 : : . . .
—— Air-conducted voice
—o0t Bone- conducted voice |
Ourput of the present bone
o —Conduction microphone
T 407,
+
3
+ -60
o]
_80 L
_‘I 00 1 1 L 1 1

0 1 2 3 4 5 6
Frequency(kHz)

Fig. 7 Spectral component of the present
conventional bone-conduction microphone
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Fig. 8 Results of voice recognition test using
present and conventional bone-conduction
microphone
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Fig. A-1 Sound propagation from gaseous medium
to solid medium
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