REBORT 778-2

WIRELESS COMMUNICATION SYSTEMS FOR PERSONS
WITH IMPAIRED HEARING

(Question 49/8)
(1978-1982-1990)

1. Introduction

Many forms of hearing impairment cannot be satisfactorily improved by the provision of amplification
only. Difficulties such as distortion in the residual hearing, loss of binaural directivity, emphasis of environmental
noise and room reverberation lead to the use of systems incorporating the placement of the microphone near to
the speaker rather than to the listener.

2. Transmission systems

A number of means have been used to transfer the speech signals from the microphone to the listener’s
hearing device. The means include infra-red radiation, the magnetic induction field internal to current loops, VHF
radio and the external induction field of a radiating antenna.

The use of infra-red radiation is of particular interest as it does not occupy allocated radio spectrum.
The radio induction field system is of particular interest as its realization leads to the following
advantages:
— efficient use of the radio spectrum;
— ease of incorporation, with an acoustic hearing aid, into a single device;
— simulation of normal conditions of hearing;
— satisfactory use within the school, home, industrial or external environment.
On the other hand, VHF systems are employed to take advantage of the following:
— large coverage areas;
— relative immunity to natural and man-made noise.

3. System concepts

3.1 Radio induction field system

The mobile-to-mobile induction-field hearing assistance system exploits the FM capture effect to permit
co-channel operation with selection by proximity. This pattern of selection closely parallels that used in ordinary
conversation.

When an induction-field wireless hearing aid receiver is operated in the vicinity of two co-channel
transmitters using a medium deviation FM transmission, the rapid change in field strength together with the FM
capture effect ensures that there is a rapid changeover in reception from the more distant transmitter to the nearer
transmitter with little subsequent breakthrough of consequence. For example, for a frequency deviation of 12 kHz
and 75 us receiver de-emphasis, as reported for the Australian system in Annex I, it can be shown that, at a field
strength ratio of 8 : 1, the maximum breakthrough from the more distant transmitter is 34 dB (unweighted). Within
the region of inverse cubic decay of the induction field, the unwanted transmitter need only be at twice the
distance of the wanted one to achieve this result. The field decay rate is illustrated in Fig. 1.
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FIGURE 1 — The field in free-space near a small dipole

The field intensity | F| in the equatorial plane is proportional to
[1/r® + j/Ar® — 1/Ar3].

A is the radian wavelength = 3/2x ~ 48 metres divided by frequency in MHz

A: Induction
B: Radiation

A magnetic induction field is preferred as it is less perturbed by conducting objects such as the human

body, -and is compatible with the use of compact ferrite rod antennas. The measured decay of a magnetic
induction field is shown in Fig. 2.
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