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Detection method of speech signal based on the measurement of body conducted sound
for speech recognition under noise environment

Ikuta, Akira
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For applying speech recognition to actual circumstances where hand-writing is
difficult, a detection method of speech signal was considered under existence of surrounding noise. More
specifically, a signal processing method to estimate only the speech signal based on the observation data
contaminated by noise was proposed by introducing Beta distribution appropriate for the finite amplitude
fluctuation range of signal and observation. Next, both body- and air-conducted speech signals were used
simultaneously to fight up against the surrounding noise to improve the enhancement quality. Nonlinear
adaptive noise canceller (ANC) was proposed by using FLANN and Volterra filter. Furthermore, a hybrid
system combining both FLANN and Volterra filter was proposed. The effectiveness of the proposed system
was confirmed by applying it to real body- and air-conducted speech signals measured in an anechoic
chamber under existence of surrounding noise.
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Table 1 FIR filter  Volterra filter
(MSE)
(Ma Male, Fe: Female, Vol: Volterra)
MSE ( x10~%)
SNR (dB) | 100 | 10 1 0 -1 -3
Ma | FIR [ 1.40 [ 151 | 1.60 [ 1.73 | 1.80 | 1.98
Vol [ 118|121 | 145|152 |160] 1.85
Fe | FIR | 189|189 | 191|192 | 193] 195
Vol [ 157|157 | 150160 |161] 163
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Table 2 ANC
(MSE)

(Ma: Male, Fe: Femade, Vol: Volterra, FLA:
FLANN, Pro: Proposed)

| | MSE  ( x10 ) |
SNR (dB) | 100 | 10 | 1 0 1 3

Ma | FIR | 118 | 120 | 132 [ 136 | 141 | 1.5

Vol | 107 | Lo | 124 | 120 [ 1.35 | 1.1

FLA | 107 | Loo | 1.25 | 120 | 135 | 1.51

Pro | 0.0% | LOL | 110 | 124 | 132 | 1.50

Fe | FIR | 132 [ 132 [ 133 [ 134 [ 134 [ 1.36

Vol | 124 | 124 [ 126 | 127 | 127 | 1.29

FLA | 107 | LO7T [ 110 | 1L | L1l | 115

Pro | L2 | 102 | L5 | 106 | 106 | 1.10
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