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Abstract

Abstract

Through the detailed research on the U. S. Federal Standard - Mixed Excitation
Linear Prediction (MELP) speech coding algorithm at 2.4Kbps, this thesis presents an
improved 800bps MELP algorithm at extremely low rate. In the proposed algorithm,
three consecutive frames are jointly quantized, three frames parameters are distinctly
quantized according to the different unvoiced/voiced(U/V) frame combinations, and
the vector quantization scheme is used to quantize these parameters.

Meanwhile, according to the study of information hiding schemes in transform
domain, and adopts lifting wavelet transform method and the proposed 800bps MELP
speech coding algorithm, this thesis designs a speech hiding algorithm based on lifting
wavelet transform. This algorithm has the characteristics of large capacity, is quite fit

for narrow-band underwater acoustic channel.
The simulation and experiment results show that: (1)The speech signal processed

by the proposed MELP algorithm in this paper can transmit effectively in real time
based on the multiple anti-interference and error-correcting protection in severe
acoustic channel environment, when the effective transmission rate is not less than
800bps. (2)The speech hiding algorithm completed in this thesis can achieve
concealed speech adaptive embedding and blind extracting in a public speech with
large embedded capacity, good robustness and transparency.

In this thesis, we introduce the details of this system as follows:

1. An improved 800bps MELP algorithm is proposed based on the U. S. Federal
Standard-2.4 Kbps MELP algorithm.

2. Using lifting wavelet transform, combined with the proposed speech coding
algorithm, we implement an speech hiding and blind extracting scheme.

3. The design of QT graphical interface, speech coding algorithm and speech
hiding algorithm are finished based on Linux operating system and ARM platform.

4. Combining with the OFDM(Orthogonal Frequency Division Multiplexing)
and LDPC-OFDM(COFDM) underwater acoustic communication systems, we

complete the software design of "Underwater acoustic speech real-time transmission



Abstract

system and speech concealed communication system based on MELP" based on ARM,
and realize the two communication systems working offline. Then we perform
simulations and experiments of the speech transmission in underwater acoustic
channel in the laboratory pools and Xiamen shallow sea, and the speech concealed

communication in underwater acoustic channel in the laboratory pools.

Key Words: Speech Coding; Lifting wavelet; Speech hiding;
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