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Abstract

The Physical Design of Handheld Devices and Development

of the System for Measuring Human Performance Indices

OGASAWARA, Masafumi

This study shows the investigation on the usability of the physical design on human
performance on handheld devices such as personal digital assistants. The purposes of
this study are to examine the effects of the display orientations of PDA, and determine
the most suitable size (pen-length, pen-tip width and pen-width) for stylus pen , and
develop the system for measuring human performance indices. First, we evaluated 3
kinds of display orientation (vertical and two horizontals) using pointing task. These
results show that the vertical oriented PDA incurred higher human performance than
the horizontals. In the effects of pen-size, we compared and evaluated the three kinds
of input method (7 c¢m, 16 cm, index finger) using pointing task. The results show
that there was the difference between short and long pen for input efficiency, and finger
was not sufficient as the input method. Then, five kinds of pen-length (7 cm, 9 cm, 11
cm, 13 cm and 15 cm) and six combinations of the three kinds of pen-tip width (0.5
mm, 1.0 mm and 1.5 mm) and the two kinds of pen-width (4 mm and 7 mm) were
compared in pointing task and steering task using younger adults as the subjects. And,
we performed the experiment with older adults over 60 years to examine the effects of 5
kinds of pen-length (7 cm, 9 cm, 11 ¢m, 13 ¢cm and 15 cm) using pointing and steering
tasks. According to these results, the range of required pen dimensions was more than

11 cm for pen-length, 0.5 to 1.0 mm for pen-tip width, and 7 mm for pen-width for the
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younger adults, and, from 11 to 15 cm was suitable pen-length for older adults.

And, we developed the system for measuring human performance indices to facil-
itate the future works on user interface study. This system integrates different input
tasks (pointing and steering tasks). This system can be applied to the User interface
design by measuring the pointing and steering time, error rates as the human perfor-

mance.

key words Mobile computing, pen-based computing, display orientation, pen-size,

the system for measuring human performance indices



