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Abstract:
A new representation of human speech forms the basis for the design of a system for extracting the
linguistically encoded information of natural speech. We restrict linguistically encoded information to
the words of an utterance and require that any representation preserve sufficient information to allow
the emulation of major aspects of human listener behavior. The parameterization of the acoustic speech
signal begins with a predictive segmentation that provides boundaries of signal epochs of homogeneous
character. The acoustic details of each segment are recorded, and the segments are classified as one of
eleven Production Modes. A Relative Opposition characterizes the distinctive changes in the signal
character between adjacent PM's. The ROi is an ordere'd set of elementary calculations that provide a
detailed description of the relationship between PMi and PMi+1. . The complete representation of an
utterance is then a sequence of elements (PM's) and the relationships between them (RO's) that are
consistent over divers speakers.

The relevance of the representation is discussed with respect to a general stratificational linguistic
theory model of the speech encoding process. The PM-RO sequences are decoding units in a P-PHON
stratum that describes the interface between the phonetic elements of the PHON stratum and the
acoustic speech signal waveform. The use of these units in the design of an automated decoding system
will realize two very important attributes.

1. The emulation of five general characteristics of human listener behavior: a. Operation on the
conversational speech of divers speakers.

b. Potential real-time operation.

c. Strong immunity to noise and interference.

d. Incremental changes in the vocabulary.

e. Probabilistic operation on several levels to provide recognition, perception, error detection and
correction, and nonsense response.

2. A significant economy of computation resulting from the directed search induced by the
representation. 
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