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Abstract New methods of data hiding into the pitch delay parameter of AMR speech codec, which is one of the
CELP based speech codec, are proposed. Comparisons between the new and the previous methods were made in
terms of embedding bit rate and objective speech quality obtained by the PESQ algorithm. The results showed
that embedding from 100 to 150 bps above the 5.9 kbps mode achieved the mean degradation of MOS-LQO value
of below 0.1. Embedding data around 250 bps showed quality degradation of 0.2 in mean MOS-LQO value. Con-
sidering embedding bit rate and quality degradation, the new embedding methods, which replace hidden data into

adaptive width of LSBs and into the abrupt change in pitch delay, were superior to the previous methods.
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Parameters

Embedding

Method LSB Subframes Threshold bit rate [bps]
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