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Since speech enhancement algorithms based on Kalman/Wiener filter require a priori knowledge of the noise
and have focused on the minimization of the variance of the estimation error between clean and estimated
speech signal, small estimation error on the noise statistics may lead to large estimation error. However, H
o filter does not require any assumptions and a priori knowledge of the noise statistics. but searches the
best estimated signal among the entire estimated signal by applying least upper bound, consequently. it is
more robust 10 the variation of noise statistics than Kalman/Wiener filter. In this paper, we propose a
speech enhancement method using HMM and multi He filters. First, HMM parameters are estimated with
the fraining data. Secondly, speech is filtered with multiple number of Hw filters. Finally, the estimation of
clean speech is obtained from the sum of the weighted filtered outputs, Experimental results shows about
1dB~2dB SNR improvemeni with a slight increment of computation compared with the Kaiman filter
method.
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E 1. State 9} Mixture 30| W2 SAE4A 22} HID
Table 1. Performance comparison between conventional and
proposed method when states and mixtures are

changed
. Conventional Proposed
State | Mixture Method Method
2 11.44 12.90
5 3 11.49 13.15
4 11,77 12.77
2 11.88 13.16
6 3 11.44 13.33
4 11.41 13.24
2 10.80 13.59
7 3 10.34 13.46
4 11.17 13.35
2 10.24 13.31
8 3 11.91 13.09
4 10.59 13.30
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Table 2. Performance comparison between conventional and proposed method when the number of states is 7 and the number of

mixtures is 2.
Conventional method Proposed method
input  SNR Output SNR(dB) ARHE) Qutput SNR(dB) AZHE)
(dB) Known Unknown - Known Unknown -
0 7.68 7.05 7.71 7.52
5 11.16 8.84 10.60 10.44 8.8
10 14.72 10.80 14.25 13.58
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