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Implementation of Chip and Algorithm of a Speech Enhancement for an Automatic
Speech Recognition Applied to Telematics Device
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Abstract

This paper presents an algorithm of a single chip acoustic speech enhancement for telematics device. The algorithm consists
of two stages, i.e. noise reduction and echo cancellation. An adaptive filter based on cross spectral estimation is used to cancel
echo. The external background noise is eliminated and the clean speech is estimated by using MMSE log-spectral magnitude
estimation. To be suitable for use in consumer electronics, we also design a low cost, high speed and flexible hardware
architecture. The performance of the proposed speech enhancement algorithms were measured both by the signal-to-noise
ratio(SNR) and recognition accuracy of an automatic speech recognition(ASR) and yields better results compared with the
conventional methods.
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<Fig. 1> Block diagram of a speech enhancement
algorithm.
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<Fig. 2> Architecture of a speech enhancement single chip for echo cancellation and noise reduction.
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<E 1> SAlskt 9] technical characteristics
<Table 1> Technical characteristics of integrated
speech enhancement chips.

gdwEZE | SEC CS [4] | MSM [5] | PSB [6]
folk[Mhz) |12.29/16.93| 2048 192 | 17/34.56
[mA@V] |34/43@33| 60@5 35@3 | 30/50@3.3
fsikHz] | 8/11.025 8 8 8
max AEC | 128+128 | 635 50 | 50-129/96
lengthfms] | 92.8+92.8
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<Fig. 3> Die photo of the SEC
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<{Table 2> Comparison of SNR improvement of
different speech enhancement algorithms

Zle| SNR 7HM

7:1[,

Echo(15 dB) | Echo(15 dB) | Echo(15 dB)
White Noise | Street Noise | Color Noise
(6dB) (6dB) (6dB)
SS+CL 8.26 7.85 7.09
LSA+MSM 8.83 8.39 7.31
SEC 9.35 8.53 7.87
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<Table 3> Comparison of speech recognition result of
SEC with different speech enhancement algorithms

H|wE SEC S4oIM At

Set A Set B Set C
SS 88.51 87.57 85.56
LSA 90.90 89.60 88.35
SEC 91.26 90.10 89.72
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