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An experimental study of a pen’s user interface
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As a result of the improvement in the technology of LCDs and tablets, unified transparent tablets with
displays are becoming widely used, and pens are now among the most popular user interface devices.
In most systems, they are used in place of a bitmap display and a mouse, and there have been few
studies of issues related to the user interfaces of these pens. This paper reports on our experimental
studies of the pen’s interface. The focus is on pointing time, especially in comparison with the time
needed when a mouse is used. In most cases, the pen has a better performance than a mouse, and also
pen shows more directional dependencies. A consideration of motion system explains the difference in
pointing time between the tow devices, and the adjusted results better describe the pen’s features.
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3 1: Fitts fitting for mouse and pen

direction Iy forMouse r? Iy forPen r?

091 131.15 0.85
0.95 133.99 0.86
0.88 120.74 0.88
0.88 109.87 0.90
0.85 118.02 0.87
0.96 112.23 0.88
091 102.26 0.88
0.74 96.68 0.83

0 170.95
45 206.17
90 169.87
135 162.55
180 164.13
225 203.38
270 181.64
315 158.56
Acceleration
"""" Velocity
N
~7 N - T
Category 1 Category 2
B4 3: Motion pattern
Mouse: T = 181.07 log(D/S 4+ 0.5) +4.21
r2 =0.91
Pen: T = 115.65 log(D/S +0.5) —0.78
r? = 0.86
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Accceleration distribution of Mouse Acceleration distribution of Pen

B 4: Acceleration distribution - ratio of category 1 data
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Positionning time (ms)
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Circle fitting of the pen

4 5: Circle fitting
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B 8: Adjusted pointing time
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X 9: Angles of the biased direction
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