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Reduction of Fingering Distance by Three-Dimensional Key Arrangement

toward Typing Support for Hemiplegic Patients
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Abstract: Keyboard typing speed of hemiplegic patients decreases due to paralysis of fingers. In this study, we develop a
device that enables the typing speed of hemiplegic patients faster. We hypothesized that typing speed of hemiplegic
patients will be faster with the use of three-dimensional keys that can reduce fingering distance to the keys. The objective
of this paper is verification of the fingering distance reduction by the three-dimensional keys. We analyzed the
three-dimensional finger motion during typing a flat keyboard. From the motion analysis, we developed a typing support
device having three-dimensional key arrangement that can reduce fingering distance maximally. As a result of measuring
the three-dimensional finger motion during typing the three-dimensional keys, fingering distance was reduced by 74% as
compared to the flat keyboard. After typing characters 20 times with the three-dimensional keys, typing speed was

increased to 58[cpm] and input error rate was reduced to 18%.
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