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(54) Speech decoder employing noise compensation

(57) A multi-rate speech codec supports a plurality
of encoding bit rate modes by adaptively selecting en-
coding bit rate modes to match communication channel
restrictions. In higher bit rate encoding modes, an accu-
rate representation of speech through CELP (code ex-
cited linear prediction) and other associated modeling
parameters are generated for higher quality decoding
and reproduction. For each bit rate mode selected, plu-
ralities of fixed or innovation subcodebooks are selected
foruse in generatinginnovation vectors. The speech cod-
er distinguishes various voice signals as a function of
their voice content. For example, a Voice Activity Detec-
tion (VAD) algorithm selects an appropriate coding
scheme depending on whether the speech signal com-
prises active or inactive speech. The encoder may con-
sider varying characteristics of the speech signal includ-
ing sharpness, a delay correlation, a zero-crossing rate,
and a residual energy. In another embodiment of the
present invention, code excited linear prediction is used
for voice active signals whereas random excitation is
used for voice inactive signals; the energy level and spec-
tral content of the voice inactive signal may also be used
for noise coding. The multi-rate speech codec may em-
ploy distributed detection and compensation processing
the speech signal. For high quality perceptual speech
reproduction, the speech codec may perform noise de-

tection in both an encoder and decoder. The noise de-
tection may be coordinated between the encoder and
decoder. Similarly, noise compensation may be per-
formed in a distributed manner among both the decoder
and the encoder.
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