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Engineering approach to realization of reading function
——An application of a neural network—

Kazuhiko Kakehi

NTT Basic Research Laboratories

The realization of reading function by machine
is described. A machine which synthesizes speech
from input text has been developed. This
machine, called a text to speech synthesizer,
uses many rules and knowledge such as lexicon,
grammar, letter-to-sound rules, and accent and
intonation rules. Those rules and knowledge
are extracted from human spoken and written
language behavior by long intensive study in
linguistics and phonology. This indicates that
many rules and knowledge are needed to realize
the reading ability, even though the rules and
knowledge for the synthesizer are still not
perfect.

Recently neural network have been studied
as a means to emulate cognitive functions. A
brief introduction of the concept of a neural

network is briefly introduced. The clustering
function and the learning method are explained
using a speech recognition neural network for
the five Japanese vowels as an example. NET
talk (Sejinowsky & Rosenberg, 1986), which is
a neural network for letter-to-sound conversion,
is described.
NETtalk, the relationship between pronunciation
error rate and the number of words to be learn-
ed is log linear. The acquired function shows
graceful degradation for defection. Relearning
is easier than the first learning. The acquired
function reaches to almost the same state
regardless of the initial state of the neural
network. To teach a new word, it is better to

In the learning procedure for

alternatively present the new word to be learn-
ed and a word already learned. These characte-
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ristics resemble human learning behavior.

At this stage, only the analogy of cognitive
ability of human to that of neural network is
asserted. Human cognition seems to be based

89

on parallel distributed processing as occurs in
a neural network. So neural network is one
constructive approach to clarification of the
human cognitive mechanism.



