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The research on the MEMS device improvement which is necessary for the
noise environment in the speech recognition rate improvement
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ABSTRACT

When the input sound is mixed voice and sound, it can be seen that the voice recognition rate is lowered due to the
noise, and the speech recognition rate is improved by improving the MEMS device which is the H / W device in order
to overcome the S/W processing limit. The MEMS microphone device is a device for inputting voice and is implemented
in various shapes and used. Conventional MEMS microphones generally exhibit excellent performance, but in a special
environment such as noise, there is a problem that the processing performance is deteriorated due to a mixture of voice
and sound. To overcome these problems, we developed a newly designed MEMS device that can detect the voice
characteristics of the initial input device.
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Table. 1 The kind of MEMS

. Manufacturing
Field MEMS type example Mehthods
mach.l n.e/ Power MEMS | car, printer
electricity
Communi 3G
" RF MEMS | communication, bulk
cation 10T microfabricati
- - on technology
optlcal Optical MEMS elec.tromc
science equipment
surface
biology/ Bio/memdical heailglng aid, | micromachining
medical MEMS mage
diagnoise
the cosmos | Space MEMS | space shuttle
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Fig. 1 Improved MEMS device
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2.1, Acoustic parameters
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Fig. 2 Acoustic and electrical relationship

AA AR S ol w29k A

Table. 2 Features of MEMS microphones(Example)

Parameter A B

Sensitivity -20dBFS -30dBV
SNR 60dB 63dB
AOP 100dBSPL 110dBSPL
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Table. 3 Speech recognition rates

deformation
. vertical normal
horizontal
x3 x1
uijeongbu 1 I
@ bukbu
g | uijeongbu 1 1 1 1
& hoeryong 1 1
§ mangwolsa
S dobongsan 1 1 1 1
§ banghak 1 1 1
o changdong 1 1
Number of 178 124 64 19
recognition
Recognition
rate(%) 66.92 46.62 24.1 7.14
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Table. 4 frequency recognition number

deformation
. vertical normal
horizontal
x3 x1
391464 | 279434 | 400399 | 189.698
489.175 | 305.895 | 218.879 | 367.361
Frequency
(Every | 242.627 | 293.256 | 236.854 | 175239
0.05 232,577 | 295.01 257.266 | 173.346
seconds) 7508155 | 299.08 | 250425 | 147.193
Total 1 309407 | 125996 | 156377 | 69,549
frequency
Total 1,067 593 503 344
number
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Table. 5 The consonant system table 1

Bilabial(%) Alveolar(%)
deformation 2 deformation g
horiz| vertical | 3 horiz| vertical | 5
ontal | x3 [ x1 | = ontal| x3 | x1 | &
" lenis | H| 63 | 53 | 22| 6| =| 76 | 55| 26 | 11
_é’ fortis | HH {1000 0 | 0 | O
< aspirate| 32| 75 | 50 | 25 | 13| [ 33| 50| 25| 0
g | > | lenis
5|5
o | 2 | fortis
a8 -
3 |aspirate
g’f lenis 7515925 7
Z | fortis ] 0 100]100] 0
S.| nasal 72|61 |28 6
& | liuyin 2|61 |55]26] 11

Table. 6 The consonant system table 2

Palatal sound(%) Velar sound(%) Glottal sound(%)
deformation deformation deformation
=) = =)
_|vertical % _ |vertical § | vertical %
o
x3| x1| x3| x1| — x3| x1|
1| 62| 47| 23| 10
Tp10410¢ 0f 0
L_’
| 72| 60| 32| 8
PoS
x| 62| 28| 28| 0
S| 70| 32| 14| 8
O 72| 52| 29| 11
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Fig. 8 Improved artificial intelligence(single layer1-1)
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Fig. 10 Improved artificial intelligence(Multi layer1-1)
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