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Embedding a Text into Conjugate Structure Algebraic
Code Excited Linear Prediction Audio Codes

MUNETOSHI IWAKIRIt and KINEO MATSUT!

In this paper we propose how to embed a text secretly into the conjugate structure algebraic
code excited linear prediction audio codes. When 5 ms-speech sample is coded, four pulse po-
sitions of the sample are selected from the default parameters of the multipulse codebook in
the G.729 specification. We try to control this selection according to a bit of the text. This
scheme brings us a secret structure to embed our text data. The amount of the text data is
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estimated up to two hundred bits per second in 8kbit/s CS-ACELP system.
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Table 1 Multipulse codebook.
Pulse Sign Positions
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Table 2 Expression of ¢p.

‘p
6, 7, 11, 12, 16, 17, 21, 22, 26, 27,
31, 32, 36, 37, 41, 42, 46, 47, 51, 52,
56, 57, 61, 62, 66, 67, T1, 72, 76, 77,
81, 82, 86, 87, 91, 92, 96, 97,101,102,
106,107,111,112,116,117,121,122,126,
127,131,132,136,137,141,142,146,147

®3 EBREF

Table 3 Sound for experiment.

Data | Language Type Samples | Sec
Jm Japanese male 40,000 5
Jw Japanese female 40,000 5
Em English male 40,000 5
Ew English female 40,000 5

Ews English female 480,000 60
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Table 4 Mean opinion score.
Sound without | Sound with

Sound texﬁ text

Jm 3.29 3.43

Jw 4.43 4.14

Em 3.57 3.71

Ew 3.71 3.71
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Fig. 7 Comparison of sound waveform.
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Fig. 8 Frequency of ¢, appearance (k,: fixed).
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Fig. 9 Frequency of ¢, appearance (kp: fluctuated).
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