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ABSTRACT - An electrotactile speech processor (Tickle Talker) for hearing
impaired children and adults has been developed and tested. Estimates ot
second tormat frequency, tundamental frequency and speech amplitude are
extracted from fhe speech input, electrically encoded and presented to the user
through eight electrodes located over the digital nerve bundles on the fingers of
the non-dominant hand. Clinical results with children and adults confirm that
tactually-encoded speech features can be recognized, and combined with input
from vision or residual audition to improve recognition of words in isolation or in
sentences. Psychophysicai testing suggesis ihat alternative encoding strategies
using multiple-electrode stimuli are feasible. Preliminary results comparing
encoding of consonant voicedlvoiceless contrasts with new encoding schemes
are discussed.

INTRODUCTION

In the simplest tactile devices, a single vibrator positioned on the body presents a
representation of the speech amplitude envelope. Efforts to increase the speech intormation
presented through tactile devices have included provision of addiiional channels (see reviews
by Weisenberger, 1989; Lynch, Oller & Eilers, 1989), and presentation of a processed speech
signal, providing specific speech feature information such as fundamental frequency
(Boothroyd & Hnafh-Chisholm, 1988) or vowel formant frequencies (Blamey & Clark, 1985).

A device which combines these two approaches is the multichannel electrotactile speech
processor, or Tickle Talker, developed at the University of Melbourne (Blamey & Clark, 1987).
The device successfully exploits the fingers as the locus of stimulation, benefiting from the
fingers' acknowledged superior tactual sensitivity and larger cerebral representational area
compared with other body parts, while not limiting everyday functions of the hand. Results of
speech perception testing after training demonstrate that the device can provide significant
benefits for profoundly hearing-impaired children and adults (Cowan et aI., 1989, 1990, in
press). This paper will discuss the approaches to speech processing which have been
employed in the device, and future directions to enhance performance of the device.

DESCRIPTION OF THE DEViCE

The Tickle Talker consists of: an ear-level or lapel microphone; a speech processor/stimulator
unit; and an electrode handset with associated cabling.

The front-end speech feature extraction hardware is similar to that employed in the University
of Melbourne/Cochlear Pty. Ltd. multichannel cochlear prosthesis (Seligman, 1987). An
estimate of speech waveform amplitude (EA) is obtained through the output of a peak
detector, followed by a 35Hz low-pass filter. An estimate of second formant frequency (EF2)
is obtained by a zero crossing detector operating on the output of a 800-4000Hz filler. An
estimate of voice fundamental frequency is obtained from a zero crossing detector operating
on the output of a 270Hz low-pass filter. Following the zero crossing deiector, the output is
scaled and used to trigger a pulse generator to initiate a stimulus.

The output of the speech processor circuitry is then electrically encoded in the stimulator
circuit (Table 1).
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