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Analog Voicing Detector Responds to Pitch
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An existing, commercially available electronic voice
encoder (Vocoder) has been modified to include an
independent analog mode of operation in addition to
the conventional digital mode. The Vocoder is a band-
width compression equipment that permits voice
transmission over channels having only a fraction of
the bandwidth required for conventional telephone-
quality speech transmission.

Referring to the diagram, the essential elements of
a channel Vocoder consist of a voice operated gain
adjustment (Vogad), a pitch extractor, and a bank of
(N) contiguous bandpass filters each followed by an
envelope detector. The Vogad maintains a relatively
constant level to the analyzers regardless of the voice,
and therefore, drives the analyzers at essentially the
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same level for all speakers. The envelope detector in
each analyzer channel provides a low frequency pa-
rameter, commonly limited to 22 Hz variations, repre-
senting the speech energy in that frequency band. In
some channel Vocoders, there are 16 such frequency
bands covering the speech frequency range from 200
Hz to 4 kHz.

The pitch extractor develops an analog voltage pro-
portional to the fundamental pitch frequency of the
speech waveform during voiced sounds, this voltage
being limited to variations at approximately the syl-
labic rate of 22 Hz. The total analog bandwidth is
then 22 Hz X N+41 parameters, or 374 Hz. In the
receiver, the analog parameters are modulated by an
excitation source in the form of a voltage-controlled
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oscillator that is controlled by the pitch signal. Un-
voiced sounds are modulated by hiss which is gated
in when the pitch signal is zero. The resulting sig-
nals are bandpass filtered in a set of contiguous
filters, identical to those used in the analyzer, and
then summed to form a facsimile of the original speech
waveform. :

For nominal digital operation, the low frequency
parameters are time-division multiplexed to form a
pulse amplitude modulated (PAM) signal that is then
encoded in a binary manner for transmission in a
pulse code modulated (PCM) system. The N 41 chan-
nel signals are sampled at 44.4 Hz to conform to the
Nyquist sampling criterion and encoded in a 3-bit
code. The pitch is encoded more accurately in a 6-bit
code, resulting in a data rate of 2400 bps. Generally,
one of the 16 channels is encoded in 2 bits and the
remaining bit is used as a reference for synchroniza-

_tion. A PCM decoder in the receiver converts the

PCM back to PAM form which is demultiplexed into

the proper channels.
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Notes:
1. Using a delta modulation technique, the Vocoder

can operate at 1200 bps though there is a sacrifice
in intelligibility and quality of the reconstructed
signals. The PCM is readily adaptable to secure
transmission; because of the nature of the signal,
it is easily encrypted by combining with a pre-
selected digital key.
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