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Abstract

With too many keys and being too widespread
for fingers to reach each key, the standard QWERTY
keyboard may cause some typing problems with
primary school students. Especially, when their typing
motions turn up to be over-bended, over-expanded,
unrelaxing, or over-slanted with their joints, shoulders,
elbows, and heads. Further, the standard keyboard
with keyguards usually used by persons with limited
fine motor skills also easily causes typing injury. For
the assistive ergonomic requirements, a single finger
keyboard is designed as a pilot research work. The
single-clicking and long-pressing methods are used to
reduce the key numbers of the standard keyboard from
47 to 26. For Chinese Phonetics input, a
connection-coding scheme that maps the 42 Chinese
Phonetics into the 26 alphabetic characters is also
utilized. In the keyboard layout, the space key is
positioned as a center key surrounded with the
alphabetic keys which looks like concentric hexagons.
To apply the generic algorithm to find the minimum
moving distance for single finger typing, an objective
function based on the usage frequency of the
alphabetic characters is defined. A conditional double
point crossover approach is also proposed which is
demonstrated to converge more rapidly and find a
better fitness value.

Keywords: alternative keyboard, ergonomic keyboard,
genetic  algorithm,  human-computer interface,
information education, Chinese Phonetics.
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