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Abstract

in this paper, we propose an approach to improve the data detection performance of the acoustic data transmission
system based on the modulated complex lapped transform (MCLT). We first present an effective analysis of the features
and the detection method of data in the acoustic data transmission system. And then feature vectors which are applied to
the Gaussian mixture model (GMM) are selected from relevant parameters of the previous system for the efficient data
detection. For the purpose of evaluating the performance of the proposed algorithm, Bit error rate (BER) of the received
data was measured at different environments (music genres (rock, pop, classic, jazz) and different distances (Im~5m)
from the loudspeaker to the microphone in a office room) and yields better results compared with the conventional scheme
of the acoustic data transmission system based on the MCLT.

Keywords : Acoustic data transmission system, Modulated complex lapped transform (MCLT),
Gaussian Mixture Model (GMM)
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Fig. 1. Block diagram of the acoustic data transmission system based on the MCLT.
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Table 2. BER of the data transmission systems.
Method | Distance | Rock Pop Classic Jazz Average
Im 0.029 0.041 0.115 0.107 0.073
2m 0.079 | 0.051 | 0.162 | 0.110 0.100
Proposed 3m 0.095 | 0.124 | 0241 | 0.198 0.164
4m 0.136 0.111 0.288 0.238 0.193
Sm 0.154 0.158 0.269 0.199 0.195
Im 0.086 | 0.095 | 0.121 | 0.117 0.105
2m 0.090 | 0.111 | 0.179 | 0.156 0.134
Paper [4] 3m 0.101 0.132 0.243 0.186 0.166
4m 0.152 | 0.183 | 0265 | 0213 0.203
Sm 0.119 | 0.146 | 0.247 | 0.203 0.179
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