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Abstract

It is hard to listen to an announcement in a noisy environments such as in a train while running. In this paper, to improve

speech intelligibility in a noisy environment, we focused on the time variation of speech spectral representing spectral flux from
the analysis result which clear speech has larger spectral flux than normal speech. Therefore, we propose speech enhancement
method of spectral variation to improve the sound quality evaluation value of STOI. In the evaluation results of STOI score,
enhanced speech by proposed method improved more than original speech in all the SNR conditions (SNR = -5, -10, -15 dB).

Also, the significant difference in the dangerous rate of 5% was found in SNR =

F—U— R HFFEEH, AT M TT TR,

-10, -15 dB.
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Fig. 1. Speech waveform before enhancement.
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Fig. 2. Speech waveform after enhancement.
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Fig. 3. Variation of spectral flux before enhancement .
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Fig. .4 Variation of spectral flux after enhancement.
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Fig. 5. Setting procedure of enhancement coefficient.
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Table 1. Results of enhancement coefficient.

(Hz) TL | T2 | T3 | T4 | T5 | avg.
0~62.5 498 | 8.06 | 6.71 | 4.86 | 7.21 | 6.36
62.5~125 142 | 6.02 | 1.00 | 1.41 | 2.78 | 2.53
125-250 142 | 6.01 | 1.79 | 1.85 | 2.59 | 2.73
250~500 1.86 | 6.20 | 4.14 | 2.33 | 4.43 | 3.79
500~1k 3.68 | 4.27 | 3.21 | 3.22 | 5.62 | 4.00
1k~2k 495 | 422 | 4.23 | 4.07 | 6.71 | 4.83
2k~4k 451 | 496 | 11.8 | 4.64 | 6.77 | 6.53
4k~8k 1.18 | 461 | 1.31 | 3.26 | 2.84 | 2.64
Table 2. Evaluation results of STOI score (%).
SNR R M EA L | RIS 2
-15dB 62.7+11.3 68.09.83 67.1+10.1
-10dB 73.0£9.71 75.9£8.29 75.3+£8.62
-5dB 82.1%+7.74 83.0£6.57 82.81t6.84

Table 3. Results of significant difference test.

SNR AT 1 | MFEE 2
-15dB 0.016 0.015
-10dB 0.015 0.037
-5dB 0.063 0.195
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