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5.1.1 A Global View of Synthesis Research

Speech synthesis research predates other forms of speech technology by many years. In
the early days of synthesis, research efforts were devoted mainly to simulating human
speech production mechanisms, using basic articulatory models based on electro-acoustic
theories. Though this modeling is still one of the ultimate goals of synthesis research,
advances in computer science have widened the research field to include Text-to-Speech
(TtS) processing in which not only human speech generation but also text processing is
modeled (Allen, Hunnicutt, et al., 1987). As this modeling is generally done by a set of
rules derived, e.g., from phonetic theories and acoustic analyses, the technology is
typically referred to as speech synthesis by rule.

Figure 5.1 shows the configuration of a standard TtS system. In such systems, as
represented by MITalk (Allen, Hunnicutt, et al., 1987), rule-based synthesis has attained
highly intelligible speech quality and can already serve in many practical uses. Ceaseless
efforts have improved the quality of rule-based synthetic speech, step by step, by
alternating speech characteristics analysis with the development of control rules.
However, most of this progress has been system dependent, and remains deeply
embedded within system architectures in impenetrable meshes of detailed rules and
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finely tuned control parameters. As a consequence, the expert knowledge that has been
incorporated is not available to be shared commonly and can be very hard to replicate in
equivalent systems by other researchers.
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Figure 5.1: The configuration of a standard TtS system.

In contrast to this traditional rule-based approach, a corpus-based approach has also
been pursued. In the corpus-based work, well-defined speech data sets have been
annotated at various levels with information, such as acoustic-phonetic labels and
syntactic bracketing, to serve as the foundation for statistical modeling. Spectral and
prosodic feature parameters of the speech data are analyzed in relation to the labeled
information, and their control characteristics are quantitatively described. Based on the
results of these analyses, a computational model is created and trained using the corpus.
By subsequently applying the resulting model to unseen test data, its validity and any
defects can be quantitatively shown. By feeding back results from such tests into the
original model with extended training, further improvements can be attained in a
cyclical process.

As can be easily seen, these formalised procedures characteristic of the corpus-based
approach provide for a clear empirical formulation of the controls underlying speech, and
with their specific training procedures and their objective evaluation results, can be














































































